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EDITORIAL

DEVELOPING A MEDICAL CONFERENCE ABSTRACT BOOK

Farooq Ahmed

Department of Medical Education, Khyber Medical College, Peshawar - Pakistan

This article may be cited as: Ahmed F. Developing A Medical Conference Abstract Book. J Med Sci 2024 July-Septem-

ber;32(3):209-210

The development of a Medical conference abstract
book is a valuable resource that provides attendees with a
brief overview of the research presented at a conference.
As a journal editor, one can play an important role in cre-
ating a great abstract book that will benefit conference or-
ganizers and attendees.

Here are some important points to consider before
developing an abstract book:

* Define the scope and format in relation to the
conference. That will help in streamlining the
whole contents of the book.

* Explain the specific topics that the abstract
will cover. That includes committees, state-of-
the-art lectures, verbal/oral, workshops, and
poster presentations.

* Determine the structure of the abstract, in-
cluding the number of pages, sections, and
format. Set the number of words for each sec-
tion. Set download guidelines if the book is
made available online.

e Content: An emphasis should be placed on
the structure of the contents included in the
book. These might be different for different
components of the book. For example, the
contents of a state-of-the-art lecture will be
different from that of an oral presentation of
original research. A poster will need to men-
tion relevant sections such as the objectives,
methods, results, conclusion, and references.

* Formatting: Provide guidelines for fonts, spac-
ing, citation style, and others. Keep the lay-
out and style consistent throughout the book.
Create a professional abstract book template.
Organize summaries logically and visually.

e Establish an evaluation process: Establish a
peer review system to ensure the quality and
relevance of submitted abstracts before in-

cluding these in an abstract book. Establish
clear criteria for reviewing abstracts, such as
academic merit, originality, and clarity.

e Collection and organization of abstracts and
other contents of the conference before pre-
senting these in the form of a book must be
done through a committee comprising subject
experts and organizers. Organize summaries
of the workshops, state-of-the-art lectures,
and other events according to their topic or
theme.

e Quality Control: Ensure all downloads follow
established guidelines. Send feedback to the
authors and suggest edits if necessary. Read
the entire book carefully for grammatical,
spelling, and formatting errors. Make sure the
style and wording are consistent.

*  Printing and distribution: Decide whether you
want to publish the book and summaries in
print, digitally, or both. Decide how the book
will be distributed to participants and other
stakeholders. A virtual abstract can provide an
easy way and reduce costs. You can provide
services such as abstract formatting or editing
to authors. Use your channels to promote the
book and encourage your audience to down-
load or buy it.

You can contribute to the success of your medical
conference and increase your reputation. The abstract of
the medical session can be published before the start of
the session. Some reasons why early publication of the
abstract can be beneficial are; Participants can review
abstracts and plan their meeting agenda. An abstract
book can be used to advertise the event and attract more
participants. Participants can use this book to identify
colleagues or research partners, or share their work with
others.

209
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CONCLUSION

An abstract book can be issued before or after the
session. This is a common practice for several reasons.
An abstract book provides an overview of the research
presented at the conference and is kept for future refer-
ence. This document may be distributed to the general
public, including those who did not attend the meeting.
Researchers may cite short articles in their work, even if
they do not attend the conference. However, there are
some disadvantages to publishing abstracts after the
event. Information contained in abstracts may be lost over
time. Some of the research presented at the conference
is no longer relevant or groundbreaking. This book may
be of limited accessibility to those interested in the latest
developments in the field. The conference will provide an
opportunity for deep conversations, presentations, and
connections that cannot be fully replicated in a book. Ul-
timately, the decision to publish an abstract book after a
conference depends on the specific goals of the confer-
ence organizers and the value of the book to the scientific
community.
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ORIGINAL ARTICLE

COMPARISON OF STRENGTH OF ELBOW FLEXORS
MEASURED BY MANUAL MUSCLE TESTING AND HAND-HELD
DYNAMOMETRY IN YOUNG FEMALES: A CROSS-SECTIONAL

STUDY

Saadia Perwaiz', Ghulam Fatima?, Muhammad Wagqar Afzal®, Nimra Basit*
'Akhtar Saeed College of Rehabilitation Sciences ASMDC, Lahore - Pakistan

2Faculty of Rehabilitation and Allied Health Sciences, Riphah International University, Lahore - Pakistan
SPhysical Therapy Department, University of Lahore Teaching Hospital, Lahore - Pakistan
‘Akhtar Saeed College of Rehabilitation Sciences ASMDC, Lahore - Pakistan

ABSTRACT
Objective: This study compared manual muscle testing with the objective measures of the Hand-Held dynamometer for de-
tecting strength deficit across grades 4 and 5 in elbow flexors of young females.

Materials and Methods: In this cross-sectional study, 300 young females in the age group of 18-39 years, having strength
in grades 4 and 5, were recruited by non-probability convenient sampling. The strength of elbow flexors of dominant and
non-dominant extremities was measured according to standard protocols of manual muscle testing and make test of Hand-
held dynamometry. The data were tabulated and analyzed by SPSS version 25. The tests used were independent sample
t-tests to compare the mean of strength variation in the normal population. A comparison of both tools to predict the extent
of variation in the variable of strength was made through Pearson correlation.

Results: The weakness in elbow flexors was revealed by grade 4 of manual muscle testing in the young healthy female popu-
lation. Quantified strength by dynamometer presented a varied range of strength, with overlap in strength in grades 4 and 5.
There was a significantly weaker correlation in both techniques (0.242 on the non-dominant side and 0.317 on the dominant
side) in the detection of strength differences at a p-value of 0.00.

Conclusion: This study quantified the strength variation across the subjective realm of grades 4 and 5 through dynamometric
measures in the elbow flexors of young females. The comparison of strength across both grades showed a weak correlation
for the quantification of strength measured through a dynamometer.

Keywords: Muscle strength, Dynamometer, Elbow Flexors, Manual Muscle testing.

This article may be cited as: Perwaiz S, Fatima G, Afzal MW, Basit N. Comparison Of Strength Of Elbow Flexors Mea-
sured By Manual Muscle Testing And Hand-Held Dynamometry In Young Females: A Cross-Sectional Study. J Med Sci
2024 July-September;32(3):211-216

INTRODUCTION

Manual Muscle Testing and Hand-Held Dynamom-
eter are the two most commonly used and handy tools
to document impairment in muscle strength. ' 2 Since its
origin, Manual Muscle Testing has undergone modifica-
tions and advancements in the grading system. Various
modified scales include Kendall, Medical Research Coun-

Correspondence

Dr. Saadia Perwaiz

Lecturer

Akhtar Saeed College of Rehabilitation Sciences ASMDC,
Lahore - Pakistan

Email: pervezsadia96@gmail.com

Date Received: 03/02/2022

Date Revised: 07/07/2024

Date Accepted: 20/08/2024

cil 3, Daniel and Worthingham, 4+ Manual muscle testing
(measures muscular weakness in patients with myopa-
thies)®, and ASIA scales. ¢ Hand-held dynamometers have
advanced with digitalization of the instrument showing
more sensitivity to detect strength deficit and differences
by quantifying strength. Validity and reliability studies of
manual muscle testing reveal subjectivity across grades 4
and 5 along with the strength of the evaluator to be ques-
tionable domains. 7 & The hand-held dynamometer mea-
sures variations in strength alongside with handling and
stability issues while evaluating powerful muscle groups.
%11 Although the comparative studies testify that both tools
sufficiently correlate to detect strength d differences with
moderate to strong correlations, however, the subjectivity
across grades 4 and 5 gives advantage of hand-held dyna-

https://doi.org/10.52764/jms.24.32.3.1 211
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CowmparisoN OF STRENGTH OF ELBow FLEXORS MEASURED BY MANUAL MuscLE TESTING AND....

mometer to be more sensitive to measure small strength
deficits and differences. '2'* The strength differences and
deficits across grades 4 and 5 need objectification. Many
studies provide reference ranges of dynamometric mea-
sures in various muscle groups in different populations of
different age groups,'>'® but their results cannot be gen-
eralized owing to morphological and physiological racial
differences. In this perspective, dynamometers are sensi-
tive to detect small strength differences but they lack the
reference to label weakness. So along with objectification
of strength in the normal population, there is a need to
devise normative data.

Bohannon has worked on the diagnostic accura-
cy of knee extensors and grip strength. In these studies,
the accuracy of manual muscle testing was measured at
a different percentage of strength deficit of dynamometric
measures. In his studies, he concluded Manual muscle
testing to be a less accurate tool to detect strength differ-
ences in grades 4 and 5 with overlap in strength and he
further advised to extend this study design to other mus-
cle groups.'® 2° These studies considered patients with
muscles in different grades and measured diagnostic ac-
curacy. This research design can be extended to healthy
populations with different muscle groups to address the
subjectivity of the grading system regarding grades 4 and
5.

In this context, this study was meant to conduct a
comparative analysis of quantified strength of elbow flex-
ors with grades of manual muscle testing in young female
populations of different age groups. The young population
was selected to explore the subjectivity of manual muscle
testing. The elbow joint is one of the complex joints of the
human body.?" 22 and flexion at this joint constitute an im-
portant part of functional movements.?*%

In this study variation of strength in elbow flexors in
healthy females is evaluated. It is aimed at the comparison
of quantified strength with respect to grades in young fe-
males along with the correlation between measurements
of both tools to detect weakness. The correlation analysis
measures the trend of association of detection of strength
deficit and differences between both tools in the young fe-
male population. This study principally is an effort towards
the objectification of grades of manual muscle testing and
standardization of dynamometric measures.

MATERIALS AND METHODS

In this study, the strength of wrist flexors of 300
young adult females in the range of 18- 39 years was mea-
sured. It was a cross-sectional study design. The sample
size was calculated by the formula

Z? ¢ Sn(1-sn) 2
-3

S - T (196)* here, Sn= 62.9, Sp. =89.2,
L=6, Prevalence= 65.4%."°

The participants in the age of 18-39 years were
divided into 5 age groups (18-19, 20-24, 25-30, 31-34, 35-
39). The grouping technique was discrete age grouping
in which the participants above 19 years of age and less
than 20 years were included in the age group of 18-19
years. A similar methodology was adopted for the remain-
ing groups. The selected age and age groups were based
on strength differences regarding studies of Backman and
Harlinger. 827

Young healthy females without any ailment of the
upper extremity in the age group of 18-39 years were
selected. Those having any ailment of upper extremity
(deformity, or musculoskeletal abnormality), neurologic,
musculoskeletal, cardiovascular, or any systemic illness
were excluded. The sample was collected by non-prob-
ability convenience sampling method. The research was
approved by the Institutional review board of the Universi-
ty Institute of Physical Therapy, University of Lahore. The
data was collected from the Association of Fatima Jinnah
old graduate’s association and the University of South
Asia, Lahore. The hand used for writing was considered a
dominant hand. The purpose of the study and procedure
was carefully explained to the subjects, and consent was
obtained. The university’s ethics review board approved
to conduct this research.

Manual muscle testing and Hand-Held Dynamom-
eters were used to measure the strength of elbow flexors
bilaterally in the selected subjects. Manual muscle testing
was performed by the standard method as given by Hislop
and Montgomery. As the subjects were healthy females
the testing method for grades 4 and 5 was implied.

For dynamometric measures, the protocol of the
make test was used. Participants were instructed to build
force to a maximum of 2-seconds. The dynamometer
was held fixed by the assessor against the exertion of
the subject. Subjects were then fortified to carry on with
a maximum exertion for another 4.0 to 5.0 seconds. For-
mer studies have found this duration enough to measure
the maximum force.?® Participants were in short sitting

J Med Sci 2024 July-September;32(3):212-216
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CowmparisoN OF STRENGTH OF ELBow FLEXORS MEASURED BY MANUAL MuscLE TESTING AND....

with shoulder and elbow flexed to 45 degrees. The fore-
arm was in supination. The therapist evaluated strength
held dynamometer stationary just above the wrist of the
subject with one hand and with the other hand stabilized
the upper arm of the subject while standing by the side of
the subject. The subjects were then encouraged to build
maximal force according to the criteria explained earlier.
The strength was depicted in kilograms. The quantitative
data measured by a dynamometer was assorted following
grades by comparing means across a particular grade,
the p-values were calculated using the independent sam-
ple t-test. Pearson correlation analysis was used to mea-
sure the correlation between dynamometric measures and
grading to detect strength differences. This analytical pro-
cess determines the correlation and variation of strength
across grades 4 and 5. SPSS version 25 was used for data
tabulation and analysis.

RESULTS

The mean age of the 300 participants in the age
group of 18-39 was 23.11+4.72 years. Table 1, provides
the mean strength for grade in dominant elbow flexors of
young healthy females in different age groups. The whole

picture depicted by the overall mean in the age group of
18-39 years showed that the dynamometric mean in grade
4 was 8.02kgs and 25.7 percent of participants fell in this
category. The strength of 74.3% of the participants was in
grade 5 and the dynamometric mean was 9.98kgs. The
mean of dynamometric strength of dominant elbow flexors
along with the standard deviation in various age groups is
given in the table. The overlap in strength across grades 4
and 5 can be observed in all age groups. The age group of
18-19, 20-24, and 25-29 years showed significant strength
differences at a p-value equal to or less than 0.05 calculat-
ed by independent sample t-test.

Table 2 depicts the strength of non-dominant el-
bow flexors according to various age groups. The over-
all strength found in grade 4 was 8.20kgs = 2.95 and in
grade 5 it was 9.56kgs * 2.61kgs. The strength for age
along with maximum and minimum quantitative strength is
given in the table. The strength difference was found to be
significant in the age group of 18-19 years and 24-29 years
at a p-value equal to or less than 0.05. This table depicts a
significantly weak correlation between the strength deficits
measured by manual muscle testing and dynamometric
measures in both dominant and non-dominant elbow flex-

Table No 1: Quantification of Strength of Dominant Elbow Flexors for Grades in Different Age Groups

Age Group M1 p-values
Mean (Kgs) N SD Min. (Kgs) Max. (Kgs) % of Total N
18-19 Good 7.49 36 2.13 3.40 12.59 12.0% 0.000
Normal 9.98 73 2.37 4.99 16.55 24.3%
Total 9.16 109 2.57 3.40 16.55 36.3%
20-24 Good 7.54 27 1.77 4.54 10.77 9.0% 0.017
Normal 8.70 97 2.29 4.88 16.10 32.3%
Total 8.44 124 2.23 4.54 16.10 41.3%
25-29 Good 9.86 7 1.50 7.82 12.02 2.3% 0.002
Normal 12.54 35 2.04 7.60 16.55 11.7%
Total 12.10 42 2.19 7.60 16.55 14.0%
30-34 Good 11.38 5 1.04 9.52 12.02 1.7% 0.176
Normal 11.10 11 1.76 7.48 13.61 3.7%
Total 11.19 16 1.54 7.48 13.61 5.3%
35-39 Good 9.15 2 2.02 7.71 10.58 0.7% 0.122
Normal 13.13 2.93 8.16 17.54 2.3%
Total 12.24 9 3.17 7.71 17.54 3.0%
Total Good 8.02 77 2.18 3.40 12.59 25.7%
Normal 9.98 223 2.69 4.88 17.54 74.3%
Total 9.47 300 2.70 3.40 17.54 100.0%

SD= Standard Deviation, Min.= Minimum, Max.= Maximum
D1= Dynamometric Strength of Dominant Elbow Flexors

M1 = Strength of Dominant Elbow Flexors measured by Manual Muscle Testing
Good= Grade 4, Normal= Grade 5, p-value <0.05 = significant difference

https://doi.or
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Table No 2: Quantification of Strength of Non-Dominant Elbow Flexors for Grades in Different Age Groups

Age Group M2 Strength of non-Dominant Elbow Flexors D2 p-values
Mean (Kgs) N SD Min. (Kgs) Max. (Kgs) % of Total N
18-19 Good 7.96 42 2.29 2.95 14.63 14.0% 0.001
Normal 9.59 67 2.33 5.22 16.10 22.3%
Total 8.96 109 2.43 2.95 16.10 36.3%
20-24 Good 7.42 31 1.90 4.99 11.56 10.3% 0.052
Normal 8.26 93 2.11 4.65 14.51 31.0%
Total 8.05 124 2.08 4.65 14.51 41.3%
25-29 Good 10.18 9 1.22 7.26 11.45 3.0% 0.017
Normal 12.03 33 2.13 7.37 16.55 11.0%
Total 11.64 42 2.1 7.26 16.55 14.0%
30-34 Good 10.51 6 0.86 9.52 12.02 2.0% 0.195
Normal 10.81 10 1.55 8.39 13.61 3.3%
Total 10.69 16 1.31 8.39 13.61 5.3%
35-39 Good 9.52 2 0.32 9.30 9.75 0.7% 0.100
Normal 13.01 7 2.47 8.62 16.78 2.3%
Total 12.23 9 2.64 8.62 16.78 3.0%
Total Good 8.20 90 2.20 2.95 14.63 30.0%
Normal 9.56 210 2.61 4.65 16.78 70.0%
Total 9.15 300 2.57 2.95 16.78 100.0%

SD= Standard Deviation, Min.= Minimum, Max.= Maximum
D2= Dynamometric Strength of Non-Dominant Elbow Flexors

M2= Strength of Non-Dominant Elbow Flexors measured by Manual Muscle Testing
Good= Grade 4, Normal= Grade 5, p-value <0.05 = significant difference

Table No 3: Correlation Between Grading and Dynamometric Strength of Elbow flexors (n=300)

Variables R p- value
M1, D1 0.317** 0.000
M2, D2 0.242** 0.000
**Correlation is significant at 0.01 level (2-tailed).
ors of young females at p value 0.01. of 20-39 years for dominant elbow flexors. For non-dom-
inant groups, it varied between 8.26 + 2.11 kgs12.23 =

DISCUSSION 2.64kgs. This novel finding regarding the Asian population

Preceding studies have provided the strength of el- showed on average reduced strength compared with oth-
bow flexors in the normal population. In this context, most er races. Moreover, the normal female population showed
of the available data considers Caucasian populations. A weaker elbow flexors depicted through strength in grade
study measuring the strength of elbow flexors in the Swiss 4. From the teenage to the group of twenties there was a
population found it to be varying between 16.7 + 3.6kgs to dip in strength, which onwards increased with age. There
16.0 + 4.0kgs in dominant elbow flexors in females of age was an overlap in strength as indicated by the range in
between 20 and 39 years. For non-dominant elbow flexors, grade 4 and 5 and insignificant strength differences at p
it was 16.0 3.8 kgs to 13.7= 3.1 kgs. '® In another study value < 0.05 calculated by independent sample t-test. The
the strength of elbow flexors was found to be varying be- reference studies previously quantified strength in the nor-
tween 15.56+2.22kgs to 16.40+ 3.24kgs in non-dominant mal population where the absence of any gross ailment
elbow flexors and 15.80+2.11kgs to 16.70kgs=2.87kg is considered as normal. In this study, the strength in the
in dominant extremity in females of same age group. 7 normal population was further standardized by the refer-
In this study the strength of elbow flexors showed range ence of the grades described in Tables 2 and 3.
varying between 8.70 = 2.29kgs to 12.24+ 3.17kgs in age
J Med Sci 2024 July-September;32(3):214-216 214 https://doi.org/10.52764/jms.24.32.3.1
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Regarding correlation analysis, previous studies
have correlated manual muscle testing using a hand-held
dynamometer to varying extent concluding both tech-
niques measure muscle strength.?”2 Correlation for el-
bow flexors in patients with inflammatory myopathies and
neuromuscular disorders was concluded to be moderate
through Spearman correlation.?® The Pearson correlation
among elbow flexors in this study varied between 0.242
and 0.342 at p < 0.001 in the correlation. This supports
the previously established slant that strength is the com-
mon variable measured by both tools, but the weak cor-
relation among both tools does not equate to the tendency
or capacity of both tools to measure strength. The cause
of lower correlation may be due to the variation of strength
among subjects as subjects belonged to the healthy seg-
ment with strength in grades 4 and 5.

CONCLUSION

This study objectifies the grading system through
the quantification of strength. The weaker correlation ex-
hibits the variation in strength across grades 4 and 5. This
variation induces subjectivity in grades. Regarding dif-
ferent variables of muscle strength, this study is a step
towards standardization of both tools. The objective ap-
proach of the dynamometer provides detection of small
differences across grades 4 and 5.

This study considered a subgroup of females in
the age group of 18- 39 years. Other age groups and the
strength of the male population needed to be explored.
Other variables of the strength of muscle also needed to
be considered in an effort towards standardization of both
tools.
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ABSTRACT
1- To find out rates of medication adherence in patients with bipolar affective disorder.

2 - To find out the impact of demographic factors, use of substances, and positive family history of bipolar affective disorders
on medication adherence in patients with bipolar affective disorder.

Materials And Methods: In this study, 386 patients who were suffering from Bipolar Affective Disorder (BAD), were included
through a convenient sampling technique from Government Sarhad Hospital for Psychiatric Diseases Peshawar. Data was
collected through a self-prepared questionnaire. Odds ratio (OR) with 95% confidence interval (Cl) were calculated with the
help of SPSS version 24, while using Chi square test and Logistic Regression Analysis.

Results: Among 386, 302 (78.2%) were males while 84 (21.8%) were females. Regarding education 164 (42.5%) were edu-
cated up to the primary level. Familial and sporadic cases were 138 (35.8%) and 248 (64.2%) respectively. Moreover, 232
(60.1%) had poor while 154 (39.9%) had good medication adherence. The frequencies of use of any substance, tobacco,
and substance other than tobacco were 222 (57.5%), 214 (55.4%) and 114 (29.5%) respectively. There is a statistically sig-
nificant impact of gender, education, positive family history of BAD, use of any substance, tobacco, and substance other
than tobacco on medication adherence. At the same time, marital status, age of onset of BAD, and current age have no
statistically significant impact on medication adherence.

Conclusion: Gender, education, positive family history of BAD, use of any substance, tobacco, and substances other than
tobacco are statistically significant while marital status, age of onset of BAD, and current age have no significant impact on
medication adherence in BAD.

Keywords: Substance use, Family history of BAD, Demographic factors, Medication adherence, Bipolar affective disorder.

This article may be cited as: Shakeel M, Riaz Q, Bibi A, Sarwar G. Rates And Determinants Of Medication Adherence In
Patients With Bipolar Affective Disorder: A Cross-Sectional Study. J Med Sci 2024 July-September;32(3):217-220

INTRODUCTION

Bipolar affective disorder (BAD) is usually a life-
long intermittent psychiatric illness characterized by man-
ic, hypomanic, depressive, and mixed episodes. Its life-
time prevalence is almost 1% to 3%. ' Its etiology includes
both genetic factors e.g. positive family history of similar
illness and environmental risk factors e.g. substance mis-
use, early life adversities, and current life events, etc. 2 34
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Comorbid use of substances is quite common among pa-
tients with BAD that not only plays its role as a precipitat-
ing factor but also has an impact on prognosis including
adherence. ° The lifetime prevalence of comorbid use of
substances is highly variable among different studies and
has been reported to be up to 72.2%. Similarly, 32.5% of
patients with BAD are currently using substances. Alcohol
and cannabis are at the top to be used. ¢ The prevalence
of poor medication adherence for BAD is from 10% to 60%
(median=40%). " According to another study, BAD is more
common in adolescents, having male gender, who are un-
educated, belonging to rural areas, and are married. & The
poor adherence to medication is a multi-causal phenom-
enon and is affected by the male gender, illiteracy, use
of substances, early age of onset, increased severity of
illness, and lack of insight. ® '© According to other studies,
drug abuse not only initiates symptomatology in such pa-
tients but also affects treatment adherence. ' 12 In patients
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with BAD use of substances, ethnicity, education, age, se-
verity of illness and comorbid OCD have significant impact
while gender has no significant impact on medication ad-
herence. ' '* According to another study, marital status,
gender, age of the patient, age of onset of disease, du-
ration of the disease, and severity of the disease have no
impact on medication adherence. ' Poor medication ad-
herence can not only cause an increased risk of suicide,
almost 5.2 fold but also cause frequent hospitalization, a
threat to the lives of others, and hence increase psycho-
social and financial disruption for their families does exits.
6 Moreover, no such study has been conducted in recent
past in this geographical area to determine the rates and
determinants of medication adherence in patients with
BAD. Therefore, our study will find rates and determinants
of medication adherence for BAD with updated and accu-
rate statistics.

MATERIALS AND METHODS

In this cross-sectional analytical study, 386 pa-
tients were included (Indoor and outdoor) from Govern-
ment Sarhad Hospital for Psychiatric Diseases Peshawar
through a non-probability convenience sampling tech-
nigue from 5™ October 2020 to 25" September 2021, after
taking approval from the Head of the institution and in-
formed consent from the patient or his/her guardian. The
sample size was calculated while considering the preva-
lence of poor medication adherence in BAD as 50% (Cl=
95%). 7 Any patient who met the criteria of ICD-10 (Inter-
national Classification of Diseases version 10) research
version for bipolar affective disorder current episode de-
pression, hypomanic, manic, or mixed and received treat-

ment for at least one month was included. Information was
gathered through a self-prepared questionnaire filled by a
trained health worker after confirmation of diagnosis by a
consultant psychiatrist.

Medication adherence was defined as “the patient
is taking medicines in dosage as advised by the psychia-
trist for at least one month or since the last visit to the psy-
chiatrist whichever is longer”. 7 Substances were grouped
into three: 1. Use of any substance (including tobacco),
2. Use of tobacco, and 3. Use of substances other than
tobacco.Frequency and percentage were used for cat-
egorical variables, while mean and standard deviations
were used for continuous variables. With the help of the
chi-square test and binary logistic regression analysis OR
with 95% CI was calculated. SPSS version 24 was used for
all statistical analysis.

RESULTS

In the sample, the majority were males {302
(78.2%), and the females were 84 (21.8%)}. The mean
age of the patient was 38.76=14.24 years, and the mean
age of onset of BAD was 26.31+10.12 years. Individuals
who had education at least up to primary level were 164
(42.5%). The majority of the sample were married 302
(78.2%) while 84 (21.8%) were single. Familial cases were
138 (35.8%) and 248 (64.2%) were the sporadic cases.
The frequencies of the use of any substance, tobacco,
and substance other than tobacco were 222 (57.5%), 214
(55.4%), and 114 (29.5%) respectively. Regarding medica-
tion adherence, patients with poor medication adherence
were 232 (60.1%) while 154 (39.9%) were having good

Table No 1. Impact of demographic factors, use of substances, and positive family history of BAD on medication adherence

Variables Medication Adherence Sig. OR with 95% C.I
Poor Good

Gender Male 190 112 0.033 1.69(1.04-2.76)
Female 42 42

Education Uneducated 144 78 0.026 1.59(1.05-2.40)
Educated 88 76

Marital status Single 54 30 0.376 1.25(0.75-2.07)
Married 178 124

Use of any substance Yes 146 76 0.008 1.74(1.15-2.63)
No 86 78

Use of Tobacco Yes 144 70 0.001 1.96(1.29-2.96)
No 88 84

Use of Substance Yes 94 20 0.000 4.56(2.66-7.81)
other than tobacco No 138 134

Positive family history Yes 70 68 0.005 0.54(0.35-0.83)
of BAD No 162 86

Age of onset of BAD 232 154 0.986 1.00(0.97-1.02)

Current age 232 154 0.455 0.99(0.97-1.01)

(BAD= Bipolar affective disorder, Cl= confidence interval, OR= Odd ratio)
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medication adherence.

Among demographic factors gender, and educa-
tion had a statistically significant impact on medication
adherence while marital status, age of onset of BAD, and
current age of patient had no significant impact on med-
ication adherence. The statistical values are given in the
table. Similarly, medication adherence was significantly
affected by the use of any substance, use of tobacco, and
use of substances other than tobacco. Moreover positive
family history of bipolar effective disorder significantly af-
fects the medication adherence. the quantification of the
effect is given in the table 1.

DISCUSSION

Patients with BAD are frequently reported with
poor medication adherence. Contrary to the study of
Narayanan et al. '2 , the frequency of poor medication
adherence is 61.5%. Comorbid use of substances is also
quite common in BAD which also affects medication ad-
herence. In our study, the frequency of use of any sub-
stance, tobacco, and substances other than tobacco is
57.5%, 55.4%, and 29.5% respectively. These values are
almost near to those reported by a previous study. ® The
use of Substances not only precipitates BAD but also ex-
acerbates the symptomatology of BAD which may lead
to loss of insight and hence poor medication adherence.
" Moreover, time and money needed for medication ad-
herence are utilized for the use of substances. Therefore,
in our study, the risk of poor medication adherence is in-
creased if the patient is using any substance with an OR
of 1.74 (95% Cl=1.15-2.63). Similarly, the use of tobac-
co and substances other than tobacco also increases the
risk of poor medication adherence with OR of 1.96 (95%
Cl=1.29-2.96) and 4.56 (95% Cl=2.66—7.81) respective-
ly. Gonzalez-Pinto et al also concluded similarly. °In our
study, the familial cases have 1.85 times the odds of good
medication adherence compared to the sporadic cases
(95% Cl=1.2-2.85). These findings are contradictory to
earlier studies. '8 '® Those families who had other similar
patients may have more education regarding the impor-
tance of early detection of symptomatology, early referral,
and a need for regular intake of medication. Males have
1.69 times the odds of poor medication adherence as
compared to females (95% Cl= 1.04-2.76) which is in line
with the literature. ' This may be due to the reason that
males are mostly financially and socially autonomous in
our society and may divert their financial and social au-
tonomy to the use of substances instead of medication
and hence poor adherence to treatment. Alternatively, it
is also possible that males are socially dominant so it is
usually difficult for subordinates within the family to refer
him in time and enforce. The odds of good medication ad-
herence are 1.59 times higher for those patients who are
educated compared to those who are uneducated (95%
Cl=1.05-2.40). One of the previous studies has similar

findings. '* The mean age of onset of BAD has statistically
no significant impact on medication adherence (p=0.52).
Similarly, current age (38.76 = 14.24 years) and marital
status have statistically no significant impact (p>0.05) on
medication adherence. These findings are contradictory
to earlier studies. ® 10.13.14

No laboratory test was done during this study to
confirm or exclude the claim of the patients regarding the
use of substances. Moreover, patients or attendants were
asked about medication adherence so recall bias may be
a factor. The severity of illness, level of education, employ-
ment/ financial status, and use of individual substances
e.g., Cannabinoids, Alcohol, Opioids, sedative-hypnotics,
stimulants, Hallucinogens, and volatile solvents, etc. may
affect adherence differently and were not studied in this
study individually. Therefore further studies are needed in
the future with a large sample size, taken from the com-
munity, and also to include these factors in the analysis.

CONCLUSION

The frequency of poor medication adherence in
BAD is 60.1%. Gender, education, positive family history
of BAD, use of any substance, tobacco, and substance
other than tobacco have a significant impact, while marital
status, age of onset of BAD, and current age have no sig-
nificant impact on medication adherence in patients with
BAD.
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ABSTRACT
Objective: To determine the effectiveness of multicomponent exercise on mild cognitive impairment in older adults.

Materials and Methods: This randomized control trial was conducted at the Department of Rehabilitation at Pakistan Rail-
way General Hospital, Rawalpindi. Fifty-eight older persons with mild cognition impairment were allocated randomly into 2
groups. The participants of the experimental group (n=29) performed multicomponent exercises two times a week for 55-60
minutes. In the control group (n=29), participants performed 20 minutes of treadmill walking thrice a week. Both groups per-
formed these exercises for 6 weeks. Pre and post assessment was carried out at baseline and after 6 weeks of intervention
for the following test: Mini-mental state examination (MMSE), Montreal Cognitive Assessment (MoCA), Trail-making test A
(TMT-A) and Trail making test-B (TMT-B). Data was analyzed using SPSS 21.

Results: The mean age of study participants was 62.74=7.4 years. Within-group analysis for MMSE, MoCA, TMT-A, and
TMT-B significantly improved (p <0.05) in the experimental group in comparison to the control group. Between-group anal-
ysis showed that all parameters were significantly improved (P <0.05) at post-intervention assessment.

Conclusion: Multicomponent exercise training was found to be effective in the elderly with mild cognitive impairment. A com-
bination of exercise can enhance cognitive function, help in the prevention of the decline in cognitive function, and reduce
the risk for dementia.

Keywords: Mild Cognitive Impairment, Cognition, Trail Making Test, Dementia
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INTRODUCTION

Mild cognitive impairment is a major concern rap-
idly affecting elderly persons in developing countries. MCI
prevalence reported in individuals older than 65 years is
about 10% to 20%. Pakistan is among the 7th densely
populated countries, where the number of older persons
above 60 years is increasing. It is projected that by 2050
number of the people above 60 years of age will be more
than 27 million. ' The estimated prevalence of people with
dementia in South Asia is 2% and approximately 2 million
cases of dementia are in Pakistan. This increased number
of dementia among older persons is causing economic
and social burdens in Pakistan. 2

Peterson et al. were the first to describe mild cog-
nitive impairment (MCI) as an intermediate stage between
normal aging to dementia. It is an impairment of cognition
above that which is observed with age-related cognitive
decline. Clinical symptoms include memory and lan-
guage problems, poor attention, disorientation, and motor
impairments. 2 It is reported that 5% to 15% of persons
affected with MCI progress to dementia if left untreated.
Therefore, early identification and control of MCI subjects
may help decrease cases of dementia. *

Currently, there is no effective pharmacological
treatment for improving cognitive function in MCI patients.
However symptomatic benefits are achieved along with
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numerous side effects of medications. Efforts are made
to for interventions that help in decreasing the cognitive
decline in older adults. Nonpharmacological interventions
like diet, lifestyle modification, cognitive/ brain training
games, and moderate physical exercise (aerobic, resis-
tance training) have shown promising effects in improv-
ing cognitive function in MCI. ® Several exercise-mediated
mechanisms are reported that help in preserving cogni-
tion in elder persons. It is observed that physical exercise
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improves the blood supply of the brain, and enhances the
brain’s neural plasticity, thereby increasing the release of
protective neurotrophic factors to improve cognition. & A
recent systemic review has reported that exercise plays
a worthy part in the prevention of cognitive decline and
enhances the quality of life of individuals diagnosed with
cognitive impairment. Exercise improves the levels of
growth factors like brain-derived neurotrophic factor, and
inflammatory cytokines, decreasing oxidative stress en-
zymes and thus increasing cerebral blood flow. 7

Multicomponent exercise programs include a
comprehensive training approach to the combination of
aerobic, cognitive, resistance, balance, and coordination
exercises with a purpose to improve the physical function
of elder persons and help in reversing frailty in the geriatric
population. This combination of different exercises helps
to potentially improve physical and cognitive functions
simultaneously as well as maintains overall health of an
individual. The advantages of multicomponent exercise
are very familiar regarding physical fitness in elder per-
sons, however, evidence related to improvements in cog-
nitive function as a result of multicomponent exercise is
less consistent. 8 Literature shows that aerobic, balance,
and resistance training in combination helps to improve
cardiovascular fitness, and physical and cognitive func-
tions, which are important for the independent function-
ing of an individual. Moreover, balance problems are a
significant concern in persons with MCI and the balance
exercise component of this extensive program helps to re-
duce the risk of falls in these individuals °. To the best of
our knowledge, no study has been conducted in Pakistan
to investigate the effects of multicomponent exercise on
cognition among elderly persons with MCI. Therefore, the
purpose of the study was to find out the effectiveness of
multicomponent exercise on mild cognitive impairment in
older adults.

MATERIALS AND METHODS

A randomized control trial was conducted at the
Department of Rehabilitation at Pakistan Railway General
Hospital, Rawalpindi from January 2019 to June 2019. The
current study was approved by the Internal Review Board
(IRB) of Riphah College of Rehabilitation Sciences (Riphah/
RCRS/REC/00450). The clinical trial registry number of the
study is (NCT03938051) registered under the U.S Nation-
al Library of Medicine. After taking informed consent the
benefits and risks involved in the study were described to
the participants. The sample size calculated through the
open-epi tool was 58 participants. ° The study included
both male and female participants of age >55 years with
MMSE scores 18- 23 (mild cognitive impairment). We have
excluded those participants who had a history of neuro-
degenerative disease /stroke, current medical condition,
arterial disease history in the past year, and oncologic
patients with active treatment with chemotherapy. By the

sealed envelope. 58 older adults were randomly allocated
into two groups: an experimental group (n=29) and a con-
trol group (n=29). The sample was raised using a conve-
nience sampling technique. The assessment was carried
out at the baseline and after 6 weeks of intervention for
the following test: Mini-mental state examination (MMSE),
Montreal Cognitive Assessment (MoCA), Trail-making test
A (TMT-A) and Trail making test-B (TMT-B).

The participants of the experimental group per-
formed multicomponent exercises twice weekly, 55-60
minutes for 6 weeks. A whole exercise program was de-
signed to include progressions and variations. Each ses-
sion included (aerobics, strength, balance, coordination,
agility, reaction time, flexibility, and warm-down). Aerobic
includes multi-directional movements. Strength training
targets all major upper and lower body and core mus-
cle groups. Balance Training involves both dynamic and
static balance. For coordination and agility line drills were
performed. Reaction time includes flat-foot drumming and
walking with bouncing the ball. The session was complet-
ed by performing static stretches on the floor. The detail of
the intervention is given in Table 1. The participants of the
control group performed treadmill walk thrice a week; 20
minutes for 6 weeks. Participants walked with zero inclina-
tion at a steady constant pace at the rate of 5 to 7 points
on the ten-point Borg scale.

Statistical analyses were done with SPSS 21. De-
scriptive statistics were used for qualitative and quanti-
tative variables and data was presented as frequencies,
percentages, mean, and standard deviation. Shapiro-Wilk
test and normality curve were used to check the data
normality. The p-value of the Shapiro-Wilk test for all vari-
ables measures was greater than 0.05 therefore, paramet-
ric tests were used. To examine the difference between
the two groups, an independent samples t-test, however,
for the difference between the same group at two differ-
ent time points, the paired-sample t-test was carried out.
P <0.05 was considered significant.

RESULTS

Among 145 patients assessed, 58 were included
according to the inclusion criteria. The participants were
randomly divided into experimental groups (n=29) and
control groups (n=29). There were four dropouts from the
experimental group and three dropouts from the control
group. The analysis included fifty-one participants. Detail
of the participants assessed and analyzed is given in Fig-
ure-1.

The mean age was 62.74*+7.4 years. Among
them, 26 (50.98%) male participants and 25 (49.01%)
were female participants. The mean age in the exper-
imental group was 64.520+6.25 years, 12 male and 13
female. Whereas, in the control group the mean age was
63.961+6.33 years with 14 male and 12 female partic-
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ipants. Within group analysis of the experimental group
showed a statistically significant difference (p<0.05) be-
tween pre and post-treatment values for neuropsychologi-
cal tests i.e. MMSE (p-value 0.002), MoCA (p-value 0.001),
TMT-A (p-value 0.001), TMT-B (p-value 0.033). Whereas
group analysis of the control group showed a non-signifi-
cant difference (p>0.05) between pre and post-treatment
values for neurological tests i.e. MMSE (p-value 0.067),
MoCA (p-value 0.231), TMT-A (p-value 0.064), TMT-B
(p-value 0.416). (Table 2). Pre-treatment comparison be-

tween the two groups showed no significant difference
(p>0.05). However, post-treatment between-group com-
parison showed a significant difference with a p-value of <
0.05.i.e MMSE (experimental group 24.36=2.03 vs control
group 20.50*2.14, p=0.004), MoCA (experimental group
23.72+3.04 vs control group 19.13=2.17, p=0.006),
TMT-A (experimental group 98.94+69.55 vs control group
100.115+69.13, p=0.005), TMT-B (experimental group
246.200+131.19 vs control group 248.269+115.60,
p=0.037) (Table 3).

Table No 1. Multicomponent exercise program

TYPE PHASE 1 Time, intensity PHASE 2 Time, intensity PHASE 3 Time, intensity
Aerobic 10mins, 3-4/10RPE 15mins,4-5/ 10RPE 15mins,5-6/10RPE
Strength 15 mins, 2sets 6-8reps 10 mins, 3sets 6-8reps 10 mins,4sets 6-8reps
Balance 10mins 10mins 10mins

Coordination agility 10mins 10mins 10mins
Reaction time 5mins 7 mins 7 mins
Flexibility 10mins,3-4/10RPE Minimum 8mins,3-4/10RPE Minimum 20 | 8mins,3-4/10RPE Minimum 20
20 sec sec sec
Table No 2: Within-group analysis
Variable Group (n=51) Mean + SD Pre and post P value
MMSE Experimental (n=25) 20.92+1.65 0.002*
24.36+2.03
Control (n=26) 19.19+1.60 0.067
20.50+2.14
MoCA Experimental (n=25) 18.12+3.28 0.001*
23.72+3.04
Control (n=26) 18.53+2.30 0.231
19.13+2.17

TMT-A Experimental (n=25) 136.72+107.64 0.001*

98.9469.55
Control (n=26) 102.15+67.10 0.064
100.11+69.13

TMT-B Experimental (n=25) 289.16130.62 0.033*

246.200+131.19
Control (n=26) 247.34+111.56 0.416
248.269+115.60
Table No 3: Between-group analysis
Variable Experimental group Mean* SD Control group Mean= SD P value
MMSE Pre 20.92+1.65 19.19+1.60 0.318
MMSE post 24.36+2.03 20.50+2.14 0.004*
MoCA Pre 18.12+3.28 18.53+2.30 0.460
MoCA Post 23.72+3.04 19.13+2.17 0.006*
TMT-A Pre 136.72+107.64 102.15+67.10 0.706
TMT-A Post 98.94+69.55 100.115+69.13 0.005*
TMT-B Pre 289.16+130.62 247.34+111.56 0.069
TMT-B Post 246.200+131.19 248.269+115.60 0.037*
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DISCUSSION

The current study showed that multicomponent
exercise training was effective in older adults with mild
cognitive impairment. Takao Suzuki et al in their work con-
cluded that a multicomponent exercise program provides
beneficial cognitive effects for the elderly with aMCI. They
further suggested that exercise benefits were evident for
logical memory and general cognitive function. ' Another
RCT conducted by J. Thaiyanto, et al. on elderly women
demonstrated that multicomponent exercise training that
includes aerobic, resistance, and balance exercise showed
beneficial effects in the exercised group p<0.05. 2 Anoth-
er trial done by Takao Suzuki et al. found that improve-
ments in cognitive performance were reported following
multicomponent exercise in the treatment group with sig-
nificant results in MMSE, logical memory, and letter verbal
fluency test (p< 0.05). ™ In a review conducted by Mikel
Lopez Saez de Asteasu and his colleagues also proposed
that in older adults multicomponent exercises had positive
effects on cognitive functions. '* Patrick Eggenberger et al.
in their trial proposed that in the elderly beneficial results
were reported with multicomponent cognitive training pro-
grams. It also had positive effects which boost executive
functions in older adults. '* Betul Fatma Bilgin and Gozde
lyigun proposed MTT and MCT regimes found to be effec-
tive in improving cognitive as well as physical outcomes
in persons with mild cognitive impairment. '® The study
conducted by Ma, CY A et al. revealed beneficial effects of
multi-component physical exercise program training and
results in improvement of attention, executive function,
and dual-task performance in elderly with MCI. 7 Navin
Kaushalet et al. in their study concluded that multicompo-
nent exercise had positive effects on cognitive functions in
the elderly and also proposed that regular session could
enhance their executive functioning, which improved their
HR-QOL'. Qiao-hong Yang et al described improvements
in cognitive performance, physical function, depression,
and quality in MCI older adults with multicomponent ex-
ercise intervention in the East Asia region. '° Another trial
conducted to find the effects of multicomponent exercise
training by Li L et al. on MCI showed significant improve-
ment in MMSE and MoCA scores p<0.05 in the experi-
mental group which supports our study findings. 2° In the
latest review by Luis Carlos Venegas-Sanabria et propos-
es that beneficial effects on elderly with MCI or dementia
were reported with multi-component physical exercise
and hence effects on global cognition. 2!

The current study has a sample size was small.
No long-term follow-up was conducted. Other parameters
of strength, balance, fall, and quality of life were not ad-
dressed in this study. Furthermore, confounding factors
such as the incidence of hypertension, diabetes, hyper-
cholesterolemia, dyslipidemia, depressive and anxiety
symptoms, and the use of medication were not identified.
So future research should be conducted with different ex-

ercise intensities and combinations, longer duration, and
follow-ups. Moreover, research should be carried out to
find the effects on Dementia and Alzheimer’s patients.

CONCLUSION

Multicomponent exercise programs that include
aerobic, strength, balance, coordination, reaction time,
and flexibility exercises have positive effects in the pre-
vention of the decline in cognitive function and moreover,
reduce the risk for dementia and AD.
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ABSTRACT
Obijective: To determine the frequency of burnout among postgraduate trainees of a tertiary care hospital in KP, Peshawar,
Pakistan

Methods and materials: A Cross-sectional study with convenience was conducted among senior postgraduate trainees in
general departments of HMC, Peshawar. Self-assessment questionnaires were distributed to collect data, and a sample size
of 105 was recorded. Burnout was measured using the Copenhagen Burnout Inventory (CBI) scale. IBM SPSS Version 20
was employed for data analysis. Graphs, figures, and tables were made using MS Excel Version 2010.

Results: In our study, 99 postgraduate trainees actively participated, with 19 participants from the Gynecology & Obstetrics
department, 16 from Medicine, 14 from Surgery, 14 from Pediatrics, 9 from Radiology, 8 from Ophthalmology, 6 from Oral &
Maxillofacial Surgery, 5 from ENT, 5 from Pathology, and 3 from Anesthesia. The response rate was 94%. The data was an-
alyzed through Descriptive Statistics. All three dimensions measured through CBI (personal burnout, work-related burnout,
and patient-related burnout) were documented as being severe as compared to international statistics. A higher prevalence
of personal burnout (352.13) and work-related burnout (386.70) was observed in females. The highest mean of work-related
burnout (489.47) and patient-related burnout (343.42) were observed in the Gynecology department. The highest mean of
personal burnout (375.00) was observed in the oral and maxillofacial surgery department.

Conclusion: Severe burnout was found among the female respondents and in the Department of Gynecology and Obstetrics.

Keywords: Burnout syndrome, Copenhagen Burnout Inventory, Postgraduate trainees, Residents, Stressors, Patient care,
Healthcare.

This article may be cited as: Gohar M, Sayed H, Ayaz H, Tariqg G, Shahid M, Anwar M, et al. Determining The Frequency
of Burnout Among Postgraduate Trainees of A Tertiary Care Hospital In Khyber Pakhtunkhwa, Pakistan. J Med Sci 2024
July-September;32(3):226-231

INTRODUCTION

Burnout is defined as a common syndrome seen

to causing harm to physicians and patients, often extend-
ing to the families and friends of said victims as well as

among those involved in healthcare, especially physi-
cians, who are consistently exposed to high degrees of
work-related stress. '

The characteristic signs of burnout include emo-
tional exhaustion, depersonalization, and low personal ac-
complishment.2A study of American medical students and
physicians (both in training and in practice) has shown a
prevalence that exceeds 50%. @ Its impact has been linked
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health organizations. Another study mentioned arguments
from physicians that their quality time for assessing and
caring for patients has significantly been impacted; about
9% of the physicians involved in the study have admitted
to making at least one medical error while experiencing
burnout. 4

A general opinion supported the idea that pa-
tients were affected as a result of doctors experiencing
burnout, although the objective data was of low quality.®
It has been reported by a meta-analysis that physicians
attained significant benefits from organizational interven-
tions to reduce burnout, of which environmental work is-
sues and organizational culture were viewed as significant
roots. ©

An organizational intervention such as mindfulness
training was implemented by Agha Khan University Hospi-
tal. To reduce burnout, a self-directed learning course was

J Med Sci 2024 July-September;32(3):226-231
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developed for emergency physicians in Agha Khan Uni-
versity Hospital, Karachi, that comprised attainment tar-
gets on mindfulness, peer-group discussions, role-play-
ing, and practicing introspection exercises. The purpose
was to focus on mindfulness and resilience, comprehend-
ing the coping mechanisms that help reduce burnout.”
It affects society as a whole with its impact on both doctors
and patients.

The issue now lies in identifying when a doc-
tor is experiencing burnout. Either way, it has been
concluded that burnout is a significant problem in the
medical field, and efforts have already been made to
begin addressing, finding, and providing solutions to
decrease the incidence of burnout among doctors.
Physician burnout is a work-related condition that can be
classified into three dimensions according to the Copen-
hagen Burnout Inventory (CBI), i.e., personal burnout,
work-related burnout, and patient-related burnout. 2

Burnout has a detrimental impact on patient care
and the healthcare system, which is why it has generat-
ed much-pronounced attention in the fields of research
and policymaking. Therefore, the study aimed to assess
the frequency of burnout among final-year post-graduate
trainees at Hayatabad Medical Complex, Peshawar, Paki-
stan. Final-year post-graduate trainees were included only
as they have spent four years in training and the exposure
to burnout could be pertinent.

MATERIAL AND METHODS

A cross-sectional survey design was followed in
this study, conducted in Hayatabad Medical Complex,
Peshawar, from May 1 to June 15, 2022, after obtaining
ethical approval by Khyber Girls Medical College and MTI/
HMC no. 1419 (Dated: 22.6.2023).

All final-year post-graduate trainees across all the
general departments working in Hayatabad Medical Com-
plex were included in the study. We distributed question-
naires among 140 final-year postgraduate trainees, and
the response rate was 94%.

All postgraduate trainees across general de-
partments in Hayatabad Medical Complex were includ-
ed in the study. We excluded those trainees who were
unavailable during the time of questionnaire distribu-
tion for various reasons, such as those who were on
leave or who decided not to fill out the questionnaire.
Data was collected through a questionnaire, which con-
sisted of two sections.

The first section included a definition of burnout

and information related to individuals taking part in the
study. The second part included the English version of
the Copenhagen Burnout Inventory (CBl-scale), which is
a validated scale designed to assess the level of burnout. &

The CBI scale consisted of nineteen items in-
vestigating the three dimensions of burnout syndrome
(Six questions for personal burnout, seven questions for
work-related burnout, and six questions for client-related
burnout).

Each item was rated on a five-point frequency
rating scale. The three sub-scales measuring burnout
syndrome were categorized according to the scoring
system of the scale. Data were analyzed using IBM SPSS
software package version 20. Descriptive statistics were
used to find percentages and frequencies for categorical
variables, while for continuous variables, means were cal-
culated. A one-way ANOVA was used for comparison be-
tween means.

RESULTS

There were 99 participants in our study, with more
male (52.5%) respondents and a mean age of 29.6 years,
a range of 10 years, and a standard deviation of 2.024.
This chart in figure 1 shows the distribution of postgradu-
ate trainees across the general departments of HMC

Table 1 shows a comparison between mean scores
of all three dimensions in the CBI scale where they are
compared using One-way ANOVA. Work-related burnout
is higher (p = <0.001) as compared to the personal (p =
0.06) and client-related burnout (p = 0.073). This means
that physicians experience low burnout when dealing with
patients while they report high burnout due to work over-
load.

Table 2 shows the responses of participants to
each item of the CBI scale. Higher levels on all the items
were associated with higher levels of Burnout Syndrome
(BOS) except for a single item, i.e., item 7 on work related
Burnout dimension indicating lower levels of BOS.

Table 3 shows high client-related burnout among
males as compared to females. The total personal burnout
and work-related burnout among females was greater as
compared to males.

As shown in Table 4, the mean of total personal
burnout calculated through One-way ANOVA showed the
rate of burnout among trainees of oral & maxillofacial sur-
gery (Table 4, Mean=375.00). In our study, the mean of
the three dimensions showed lesser burnout among train-
ees in other departments.

https://doi.org/10.52764/jms.24.32.3.4

227

J Med Sci 2024 July-September;32(3):227-231



DeTerMINING THE FREQUENCY OF BurRNoUT AMONG PosTGRADUATE TRAINEES OF A TERTIARY CARE HosPITAL IN KHYBER...

Table No 1: Mean scores of personal burnout, work-related burnout, and client-related burnout among participants using the CBI

scale
Personal Burnout Work-related burnout Client-related Burnout
Mean 327.27 364.39 299.75
Standard 118.078 161.746 113.305
deviation
P value 0.06 0.073 <0.001
Table No 2: Personal, work, and client-related burnout among study participants
Questions Always (%) Often (%) Sometimes (%) | Seldom (%) Never (%)
Personal burnout
1. How often do you feel tired? 18.2 36.4 40.4 5.1 -
2. How often are you physically exhausted? 141 33.3 43.4 9.1 -
3. How often are you emotionally exhausted? 15.2 23.2 42.4 141 5.1
4. How often do you think “I cannot take it any- 13.1 10.1 37.4 25.3 141
more”?
5. How often do you feel worn out? 71 19.2 414 23.2 9.1
6. How often do you feel weak and susceptible to 71 17.2 374 30.33 8.1
illness?
Work-related burnout
1. Is your work emotionally exhausting? 23.2 21.2 36.4 11.1 8.1
2. Do you feel burnt out because of your work? 16.2 27.3 34.3 16.2 6.1
3. Does your work frustrate you? 10.1 19.2 29.3 21.2 20.2
4. Do you feel worn out at the end of the working 19.2 26.3 34.3 15.2 5.1
day?
5. Are you exhausted in the morning at the thought 19.2 19.2 25.3 16.2 20.2
of another day at work?
6. Do you feel like every working hour is tiring for 71 20.2 27.3 25.3 20.2
you?
7. Do you have enough energy for family and 111 23.2 30.3 24.2 111
friends during your leisure time?
Client-related burnout
1. Do you find it hard to work with clients? 4.0 40.4 39.4 - 16.2
2. Do you find it frustrating to work with clients? 3.0 18.2 43.4 18.2 17.2
3. Does it drain your energy to work with clients? 121 28.3 26.3 29.3 4.0
4. Do you feel that you give more than you get 19.2 21.2 31.3 21.2 7.1
back when you work with clients?
5. Are you tired of working with clients? 8.1 15.2 44.4 17.2 15.2
6. Do you sometimes wonder how long you will be 71 24.2 33.3 20.2 15.2
able to continue working with clients?

Table No 3: Personal, Work-related, and Client-related Burnout among males and females.

Gender of participants N Mean Std. deviation

Total personal burnout Male 52 304.81 111.148
Female 47 352.13 121.676

Total work-related burnout Male 52 344.23 147.746
Female 47 386.70 174.833

Total client-related burnout Male 52 302.88 119.801
Female 47 296.28 106.829
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Table No 4: Mean and standard deviation of total personal burnout, work-related burnout, and client-related burnout in different

departments.
N Mean total per- Std. Mean total Std. Mean total Std.
sonal burnout Deviation work-related Deviation client-related Deviation
burnout burnout

Surgery 14 267.86 80.520 325.00 120.894 276.79 108.071

Medicine 16 284.38 82.095 307.81 155.916 318.75 132.759

Gynecology 19 373.68 107.197 489.47 129.721 343.42 114.571

Pediatrics 14 364.29 151.186 394.64 154.478 298.20 80.542

Radiology 9 372.22 97.183 388.89 103.162 319.44 58.333

ENT 5 335.00 143.178 320.00 163.363 275.00 155.129

Eye 8 371.88 100.390 356.25 202.991 337.50 106.066

Anesthesia 3 216.67 137.689 216.67 112.731 191.67 137.689

Pathology 5 200.00 39.528 140.00 45.415 165.00 97.173

Oral and maxillofa- 6 375.00 141.421 412.50 174.463 275.00 101.242
cial surgery

Total 99 327.27 118.078 364.39 161.746 299.75 113.305

= medicine
= gynae
paeds
= radiology
= ENT
eye

|

= anesthesia

)
X

= pathology
= oral & maxillofacial surgery

= surgery

Fig 1: Age groups of breast cancer patients (n=230)

DISCUSSION

Burnout is a serious problem that mostly results
from workplace stress, says the World Health Organiza-
tion (WHO). In the WHO International Classification of
Diseases (ICD), 11th revision, burnout is defined as a syn-
drome resulting from chronic workplace stress that has
not been successfully managed. °

It reduces productivity and makes you feel
downhearted, pessimistic, and deeply distrustful. This
not only affects the individual but also his surround-
ings, like home, work, and social life. Persistent burnout
makes a person more susceptible to health problems. ©
Burnout is perceived as an individual problem, and the
general perception is that the solution is self-help tech-
niques, which is not accurate.

It is a workplace phenomenon. Thus, this prob-

lem should be managed at an organizational level. In Pa-
kistan, further research on how different risk factors lead
to such a high prevalence of burnout among doctors is
required. To our knowledge, this is the first study aimed
at finding the frequency of postgraduate trainee burnout
among all the general departments of HMC, Peshawar.
Our study found that postgraduate trainees who partici-
pated in the study had high levels of burnout. The burnout
rate was higher than that recorded among trainees by a
study conducted in Lahore; it was 16%.

This may be explained by increased job
strain, increased schedule time for work, and pa-
tient overload. Self-awareness is essential to seek-
ing help, and it may prove helpful in many ways.
Our study showed high levels of burnout among males as
compared to females. Many other studies @ "' using the
Copenhagen Burnout Inventory scale showed that females
are more at risk than males for personal burnout. This is
because females are more likely to head single-parent
families, take responsibility for the upbringing of children,
make time for household chores, and lack support from
family. Another study that was conducted in Kerala, India,
showed no significant gender-based difference,'* which is
contrary to our study.

Our study showed that the mean calculat-
ed through the T-test demonstrated greater total cli-
ent-related burnout in males as compared to females.
The mean of total personal burnout calculated through
one-way ANOVA showed a greater rate of burnout among
trainees in oral and maxillofacial surgery. However, a study
conducted in the United States to find out whether burn-
out exists in oral and maxillofacial surgery lines showed
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that those surgeons were not at risk for burnout, which
is contrary to the findings. '® This may be due to the limit-
ed number of participants in our study. The mean of total
work-related burnout and total client-related burnout were
greater among trainees in the gynecology department.

A study conducted in Romania aimed to de-
termine the existence and factors responsible for
burnout syndrome in this particular medical field.
They found that long duty hours per week are a cru-
cial factor in burnout in the gynecology department. ¢
Our study shows overall high levels of work-related burn-
out.

A study conducted in Kerala, India, showed a low-
er prevalence of work-related burnout. ' It showed that
less inclination towards carrier choice, disinterest in de-
cision-making, and rotation in different departments may
be the causes of high work-related burnout in our study.
In our study, the mean of all three dimensions showed
lesser burnout among trainees in the pathology depart-
ment (mean total personal burnout = 200, total work-relat-
ed burnout = 140, and total client-related burnout = 165).

Ratnakaran et al. showed in their study that differ-
ent departments demonstrated variation in burnout, which
was related to the different working environments and
various challenges they faced in their respective fields.
Among the residents, neurosurgery and neuro-medicine
residents had the least prevalence of burnout in all three
dimensions. '* Favorable identity status and work en-
gagement may be the reasons for the low burnout rate
observed in certain departments.

CONCLUSIONS

Medical professionals are exposed to many
job stressors every day, making them vulnerable to
burnout. Our study findings showed that there is a se-
vere burnout rate among trainees at Hayatabad Med-
ical Complex, Peshawar. The majority of them report-
ed high personal and work-related burnout, which
showed that there is high exhaustion among trainees.
In this regard, there should be an active awareness of
burnout syndrome among doctors.

It is an issue of special concern, and an effort
should be made to improve doctors’ health and reduce
stress within the workplace. We would recommend that
healthcare employees’ mental health be assessed, with
healthcare organizations providing need-based interven-
tions. There is a need for support groups and destressing
techniques like healthy physical activities. Policymakers

need to be informed about the issue and recommend rel-
evant burnout prevention for doctors.
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ABSTRACT
Objective: This study is designed to identify the attributes of Evidence-Based Practice demonstrated by postgraduate resi-
dents in tertiary care hospitals in KPK, Pakistan.

Material and Methods: A cross-sectional study was conducted at tertiary care government hospitals in the Khyber Pakh-
tunkhwa (KPK) province from March to August 2023. To achieve a 95% confidence level with a margin of error of 5%, the
study aimed to collect data from a sample of 301 participants. This sample size was determined based on the assumption
that the expected proportion of the population with the characteristic of interest is 31%. The instrument to assess healthcare
professionals ‘perceptions, behavior, self-efficacy, and attitudes toward evidence-based health

Practice (I-SABE) was used to collect data, and SPSS version 23 was used for data analysis.

Results: Nearly half, or 48.4% (152 respondents), of the overall sampled population identified as male. This is a little higher
than the percentage of women, which was 38.9% (122), with the majority in their second residence year 29.6% (93 respon-
dents). With an average age of 34, the three main specialties represented were medicine, surgery, and gynecology. Self-ef-
ficacy, attitude, behavior, and patient care outcome scores of 24.22, 14.35, 30.07, and 24.49 on average were reported by
residents, showing a modest level of confidence in their EBP skills. Confidence intervals and clinical trial measures were
unclear to 42% (132) of respondents. Insufficient data (8.9% or 28 respondents) and problems with resource availability and
time restrictions (14.3% or 45) were obstacles to the deployment of EBPs. Despite widespread support for medical research
methods, consistent implementation was absent. Residents’ confidence grew as training continued, with little significant
gender difference in self-efficacy scores. Increased confidence correlated with improved behavior.

Conclusion: Although medical research techniques are generally appreciated, their consistent implementation remains a
challenge. The adoption of evidence-based practices (EBP) faces various obstacles, including limited resources and knowl-
edge gaps. As residents progress through their program, their confidence and use of EBP concepts increase.

Key words Evidence-based Practice, postgraduate residents, tertiary care hospital.
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suring their sustainability. 2 3 Healthcare professionals who
are involved in patient care must possess the key compe-
tency of Evidence-Based Practice. 4 This is a process that
enables health professionals, policymakers, patients, and
researchers to make informed decisions about health in
any given context. It involves incorporating the best avail-
able evidence, along with clinical expertise and patient
values and preferences. ° Evidence-based practice (EBP)
is a strategy that takes into account the latest research
findings and the knowledge and preferences of individuals
and communities in a specific setting. This approach not
only ensures informed and effective practice but also pro-
motes a dynamic interplay between research, clinical wis-
dom, and the values of patients or other stakeholders. As
there is an increasing demand for transparency, account-
ability, and patient-centered care, EBP has become more
important than ever before. Despite increasing efforts to
promote and implement Evidence-Based Practice (EBP),
healthcare practitioners are still not using it widely. 8 The
understanding of EBP in theory and its practical execu-
tion differ greatly. This gap has been observed in various
healthcare settings through different studies. *'2 Bridging
this gap is crucial to ensure clinical decisions are based
on the best available evidence.

This research is motivated by the notion that im-
plementing Evidence-Based Practice (EBP) effectively is
important for providing high-quality healthcare. EBP has
been widely recognized as significant, but there is a lack
of research on its application in the healthcare system of
KPK. This study aims to fill this knowledge gap by con-
ducting a thorough assessment of EBP among healthcare
practitioners, especially postgraduate residency students.
The results of this study can pave the way for further re-
search on implementing evidence-based practices among
resident doctors in tertiary care hospital.

MATERIAL AND METHODS

A cross-sectional study was conducted from
March to August 2023 at tertiary care government hospi-
tals located in the province of Khyber Pakhtunkhwa (KPK).
Ethical approval was obtained from the Ethics Commit-
tee of the Institute of Health Professions Education & Re-
search Khyber Medical University, (Ref No: 1-11/IHPER/
MHPE/KMU/23-57).

To achieve a 95% confidence level with a margin
of error of 5%, A sample size of 301 was calculated using
Open Epi software. The expected population proportion
was 31%. 2 The tool used for the study was an Instrument
for assessing healthcare professionals’ perceptions, be-
havior, self-efficacy, and attitudes towards evidence-based
health practice (I-SABE) which is a validated and reliable
tool developed to assess the use of EBP by Brazilian med-
ical practitioners. 2 The items in the questionnaire can be
classified into several groups. The primary focus of items
1-5 and 6-8 pertains to the examination of self-efficacy and

attitudes towards evidence-based practice (EBP). Concur-
rently, questions 9-15 and 16-20 are designed to collect
data about the actions demonstrated by participants con-
cerning evidence-based practice (EBP) and their beliefs
regarding its advantages for patients.

The data was initially entered into a Microsoft Ex-
cel spreadsheet and then exported for analysis. The data
were analyzed using the statistical software SPSS version
23. ANOVA test was utilized to assess the variation in
self-efficacy across residents’ years of residency. A P-val-
ue less than 0.05 was taken as significant.

RESULTS

Approximately 8.4% of the sampled population
were male and about 38.9% were female. The self-effi-
cacy score of around 24.22 indicates that the postgrad-
uate residents at KPK hospitals have a moderate level
of self-confidence in their competence to perform activi-
ties associated with evidence-based practice (EBP). The
standard deviation of 4.13 suggests that there is a certain
degree of variation in the self-efficacy ratings among the
residents. The range of self-efficacy ratings among the
residents, which is from 6 to 29, indicates a wide varia-
tion in their perceived ability to perform tasks and achieve
desired outcomes. Similarly, the average attitude score
of around 14.36 indicates that, on average, postgraduate
residents at KPK hospitals have a fairly positive attitude
towards evidence-based practice (EBP). The standard
deviation of 2.76 suggests that there is variability in the
sentiments among the people. The range of attitudes ob-
served among the residents, which spans from 3 to 18,
signifies a notable variation. The mean behavior score of
approximately 30.08 suggests that, on average, postgrad-
uate residents exhibit specific behaviors related to EBP.
The standard deviation of 7.39 indicates a significant level
of variability in the reported EBP-related behaviors among
the residents. The range of reported behaviors, which
spans from 7 to 42, highlights the considerable variability
within the dataset. Finally, the average score for achiev-
ing patient care outcomes using EBP principles is around
24.49, which indicates that, overall, residents are capable
of efficiently implementing EBP in their patient care. How-
ever, the standard deviation of 4.44 and a range of 5 to
30 highlight the diversity in these outcomes among the
residents.

Postgraduate residents at KP tertiary care facil-
ities differ in research and statistical knowledge for evi-
dence-based practice. The wrong answer was given by
21.7%, whereas 64.3% understood observational studies
and randomized controlled trials in treatment effective-
ness as shown in Table 2.

The study conducted in KPK’s tertiary care institu-
tions highlighted varying levels of expertise among gradu-
ate residents regarding statistical concepts and research
methodologies related to evidence-based practice (EBP).
While most understood concepts like observational stud-
ies and randomized controlled trials, a significant portion
struggled with confidence intervals and clinical trial treat-
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ment numbers. Several barriers to EBP adoption were
identified, including insufficient data, resource accessi-
bility issues, lack of institutional support, and time con-
straints.

Despite agreeing with the importance of using
medical research processes, many residents did not reg-
ularly implement them, indicating a gap in comprehension
and application of EBP principles, particularly in systemat-
ic reviews. The study also examined the utilization of EBP
platforms, noting varying levels of familiarity with platforms
like Up-to-Date, Pubmed, Trip Database, BMJ Best Prac-
tice, and NICE Clinical Guidelines. Additionally, common
resources mentioned included Google Scholar, Scopus,
and Medline.

Furthermore, the research found that residents’
confidence levels increased with more time spent in train-
ing, indicating a positive correlation between training du-
ration and self-efficacy. Interestingly, there was no statisti-
cally significant difference in self-efficacy scores between
male and female trainees, suggesting comparable levels
of confidence regardless of gender. Additionally, train-
ees’ behavior improved as their confidence grew, sup-
ported by strong evidence of this association. Residents’
self-efficacy in EBP activities increases as they train. This
is evidenced by a progressive increase in mean scores
across residency years: first year (23.09 = 4.01), second
year (24.47 = 3.96), third year (25.24 + 4.48), and fourth
year (25.65 = 3.99). The F-statistic value of 4.97, with a
significance threshold of p < 0.01, indicates substantial
variations in self-efficacy ratings between residency years
this research demonstrates that residents’ self-efficacy in

EBP activities increases as they train.

Table 5 shows a comparison between male and
female postgraduate trainees on the Self-efficacy Scale (N
= 314). The t-statistic (-0.60) suggests a possible differ-
ence between the groups, but the p-value (0.11) is greater
than the conventional cutoff of 0.05. Therefore, we fail to
reject the null hypothesis. There is not enough evidence
to conclude a statistically significant difference at the 0.05
level.

DISCUSSION

Evidence-based practice (EBP) involves the trans-
mission of knowledge between different generations of
residents. Experienced residents teach younger ones
how to apply EBP techniques, while younger residents
can help senior residents stay up to date with the latest
research methodology. Collaboration between different
generations can lead to the development of EBP tech-
niques that integrate both clinical experience and new sci-
entific discoveries. To ensure effective EBP implementa-
tion, it is important to have a diverse range of experiences
among the residents. EBP concepts and methods should
be taught at different stages that are appropriate for each
resident’s experience level. The training must not be too
simple for experts or too complicated for beginners. More-
over, facilitating collaborative learning among residents
in the same training year can be beneficial. Peer-to-peer
support can help residents learn EBP and discuss their
training. It is crucial to tailor EBP training to each special-
ization. Collaborating with people from other professions
is also important for successful EBP implementation. Doc-

Table No 1: Descriptive Statistics of Self-efficacy, Attitude, Behavior, and Results

Sub-Scale N M S.D Range
Self-Efficacy 314 24.21 4.13 29-6
Attitude 314 14.35 2.76 18-3
Behavior 314 30.07 7.38 42-7
Patient care 314 24.49 4.44 30-5
Table No 2: Responses to the Items of Knowledge/skill
S. Items correct | don’t know Incorrect
No f % f % f %
1 Effectiveness of a treatment 202 64.3 44 14 68 21.7
2 Publication bias in a meta-analysis represents 201 64 76 24.2 37 11.9
selection bias.
3 Randomization in a clinical trial helps to reduce 297 62.7 54 17.2 63 20.1
sample size.
4 Cross-sectional studies are the best designs to 192 61.1 63 20.1 59 18.8
assess prognostic factors.
5 | Arecent randomized clinical trial found that 29% 132 42 138 48.9 44 14
of diabetics with coronary needed to treat to
prevent a recurrent event is 12.5
6 | The recent HERS study compared women using 133 42.4 146 46.5 35 111
estrogen replacement hormone versus that
encompasses 2.89 and includes the 1.0 within
the interval.
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Table No 3: Evaluates residents' knowledge of EBP terminology

Items correct | don’t know Incorrect
f % f % f %
Systematic review 175 55.7 41 13.1 98 31.2
Meta-analysis 124 39.5 82 26.1 108 34.4
Confidence interval 131 41.7 78 24.8 105 33.5
Grade 122 38.9 111 35.4 81 25.8
Odds ratio, Relative risk, Absolute risk 123 39.2 87 27.7 104 33.1
Number of patients needed to treat (NNT) 120 38.2 94 29.9 100 31.9
Likelihood ratio 102 32.5 110 35 102 325
Table No 4: ANOVA in self-efficacy across residents’ years of residency
Measure Year of residency of participants F p-value
1st year 2nd year 3rd year 4th year
M SD M SD M SD M SD
Self-efficacy 23.09 4.01 24.47 3.96 25.24 4.48 25.65 3.99 497 <0.01
p < 0.01.

tors from different domains are more likely to collaborate
and use EBP to handle complex patient problems when
they work together. Trainees who work on EBP projects
and discuss cases with individuals from diverse profes-
sions can benefit both patients and EBP.

A study conducted in Cuenca, Ecuador highlight-
ed that physicians at José Carrasco Urteaga Hospital
frequently use evidence-based medicine (EBM) strate-
gies to address clinical queries. ' A study from Mexico
found that pediatric residents are favorable towards im-
plementing evidence-based medicine (EBM). The health-
care field is complex and diverse, with a wide range of
specializations, which require customized approaches
to EBM. " This study, done in Pakistan’s Khyber Pakh-
tunkhwa region, adds to that information. Even though
both studies suggest residents might be open to EBM,
the way healthcare works and how residents are trained
in Pakistan might affect their experiences with EBM. This
highlights the idea that EBM needs to be adjusted to work
well in different places. '* Different medical fields have their
unique requirements and challenges when it comes to
evidence-based practice (EBP). As a result, it is essential
to customize EBP training to meet the specific needs of
each specialization. Moreover, the integration of multiple
disciplines is a crucial aspect of EBP. '® The presence of
residents from different specialties in a hospital environ-
ment encourages interdisciplinary communication and fa-
cilitates the use of evidence-based practice (EBP) in man-
aging complex patient situations. Encouraging the active
participation of residents in EBP initiatives and promoting
multidisciplinary case discussions fosters a comprehen-
sive approach to patient care and promotes effective treat-
ment outcomes. ®

The presence of a reasonable level of self-efficacy
among postgraduate residents in hospitals located in the
Khyber Pakhtunkhwa (KPK) province is a positive indica-
tion of their readiness to engage in evidence-based prac-
tice (EBP). Self-efficacy plays a crucial role in encourag-

ing individuals to adopt EBP principles, as it reflects their
confidence in their ability to perform tasks associated with
EBP. However, it also highlights the potential for further ex-
pansion and improvement in their EBP competencies. A
study evaluated research self-efficacy among physicians
working in Qatari primary healthcare facilities and exam-
ined its determinants. The study discovered that many pri-
mary care doctors in Qatar lacked sufficient self-efficacy in
their research abilities. 7

The postgraduate residents show a moderate
level of support for evidence-based practice (EBP), indi-
cating that they recognize its importance in clinical deci-
sion-making and patient care. In this study, KPK residents
had positive attitudes toward EBP that were comparable
to those of their peers in the United Kingdom, Wuhan Ger-
many France, and Switzerland. '8 '®2° Although there is a
general positive attitude towards evidence-based practice
(EBP), there is scope for improvement and consistency
in attitudes. This is evident from the significant range and
variability in attitude ratings. Similar results have been ob-
served at the Loayza and Almenara National Hospitals in
Lima. While most internists, specialists, and students had
a positive outlook toward EBM, they also believed that
it was not widely known among professionals, making it
challenging to use. 2

Postgraduate residents show a basic level of en-
gagement in evidence-based practice (EBP)-related ac-
tivities, which is a positive sign. However, the significant
variation in documented behaviors highlights the need for
tailored interventions to promote more consistent partici-
pation in EBP initiatives. For EBP to become more wide-
spread and impactful across various care settings, it must
be used consistently and in a coordinated manner. 2

The study findings resonate strongly with recom-
mendations from Gallagher-Ford et al. and Sackett et
al. regarding enhancing evidence-based practice (EBP)
adoption in KPK’s tertiary care settings. It identifies knowl-
edge gaps among postgraduate residents in research
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methodology and statistical concepts, emphasizing the
need to address these for evidence-based clinical deci-
sion-making, as suggested by Sackett et al. 2* Moreover,
the study’s emphasis on personalized training, collabora-
tive learning, and curricular integration reflects strategies
advocated by Gallagher-Ford et al. for bolstering EBP in
postgraduate healthcare education. The discussion also
stresses the importance of awareness campaigns for EBP
platforms and a shift in institutional frameworks, echoing
the need for robust support structures highlighted by both
sets of authors. Without adequate resources and recog-
nition, the integration of EBP principles may encounter
significant barriers. 2

It is important to note that the findings of this
study, which was conducted in the KPK region, may not
apply to other countries or regions with distinct health-
care systems or educational backgrounds. Furthermore,
the study’s results may not accurately reflect the diverse
experiences and activities of all postgraduate residents in
the area due to the sample size being limited. Additionally,
the cross-sectional methodology employed in the study
only allowed for data to be collected at a particular point in
time, which may not capture any subsequent changes or
advancements in the occupants’ evidence-based practice
(EBP) characteristics.

CONCLUSION

Attributes of evidence-based practice (EBP) as
displayed by postgraduate residents in tertiary care insti-
tutions are thoroughly examined in this thesis, which con-
cludes. The results demonstrate the different levels of EBP
acceptance and comprehension among residents, high-
lighting both areas that can use improvement and those
that do. Even though many residents demonstrated admi-
rable skills in some areas of EBP, there were glaring gaps
in their understanding and use of those concepts in other
areas. The study underlines the crucial role that ongoing
education, mentoring, and institutional support have in
creating a culture where EBP is given top priority. Making
sure postgraduate residents have the skills and knowl-
edge necessary to implement EBP is crucial as healthcare
continues to change.
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ABSTRACT

Objectives
1. To determine the etiological profile of suspected cases of bacteremia
2. To establish the antibiotic susceptibility pattern of bacterial isolates

Materials and Methods: The retrospective study was carried out from January 2022 to December 2022 at Islamabad Interna-
tional Hospital. A total of 639 blood culture isolates were processed manually onto blood agar, chocolate agar, MacConkey’s
agar, and bile-esculin agar and were identified on their morphological appearance using gram staining. Isolates were further
identified at the species level using the Analytic Profile Index (API). Antibiotic susceptibility testing was performed using the
Disk Diffusion method as per Clinical and Laboratory Standards Institute guidelines (M-100 Version 2021)

Results: Amongst 639 blood culture isolates, only 66 (10.32%) were culture-positive. Prevalent gram-negative bacilli included
Salmonella typhi (n= 19) and Escherichia coli (n= 8) whilst Enterococcus (n=4), and Staphylococcus aureus (n=4) were
the predominant gram-positive cocci. Salmonella typhi and S. aureus showed 100% resistance to ciprofloxacin whilst en-
terococcus displayed 75% resistance. Overall, all strains (n=6) of K. pneumoniae and 63% of E. coli showed resistance to
over 4 antibiotics.

Conclusion: Gram-negative bacteria were the main cause of BSIs, where the predominant microorganism was S. typhi. Re-
markably all S. typhi isolates were completely resistant to ciprofloxacin.

Key Words: Bacteraemia, Blood culture, Salmonella typhi

This article may be cited as: Tariq S, Tarig N, Shah AA, Amin P, Tarig H. Bacteriological Profile and Antibiogram of Blood
Culture Isolates in Tertiary Care Hospital in Islamabad. J Med Sci 2024 July-September;32(3):238-243

INTRODUCTION

Bloodstream infections (BSls) continue to form
a major part of healthcare-associated infections and are
responsible for both high mortality and morbidity. ' Any
age group can be affected but infants and children are at
the most risk of contracting such infections. The clinical

tococci, and Enterobacteriaceae such as Escherichia coli,
Klebsiella pneumoniae, and Salmonella typhi species.
The geographical distribution of these bacteria varies with,
S. typhi bacteremia being predominant in the South Asian
region. 3

Blood culture remains the gold standard in diag-

presentation of BSI ranges from transient asymptomatic
bacteremia to life-threatening septic shock. 2 The common
causative agents of bacteremia are staphylococci, strep-
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nosing such infections, the pathogen and its antibiotic
susceptibility pattern are identified.  While waiting for the
lab results, empirical antibiotic therapy is commenced. °
Due to the prevalence of over-the-counter antibiotics their
sequential overuse, and inadequate antibiotic steward-
ship programs, there has been a persistent rise in antibiot-
ic resistance in Pakistan and other countries. &7 Not only
are antibiotic stewardship and efficient blood culture sys-
tems required, but regular surveillance of the antibiogram
of these causative agents of that local region is also nec-
essary for the successful management of BSls. 8 Research
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into antimicrobial resistance will lead to better-targeted
therapy, shorter, less severe disease course, and reduced
healthcare costs. °

This study aimed to find the local etiological pro-
file of BSIs and the antibiogram of these isolated strains
to achieve effective empirical treatment, shorten disease
course, lower financial burden, and reduce antibiotic re-
sistance development.

MATERIALS AND METHODS

This was a retrospective data review where blood
culture samples were collected from patients attending
in-patient and out-patient departments at the 100-bed hos-
pital in Islamabad during the study duration from Jan 2022
to Dec 2022.

Blood samples were collected in the following
amounts: 10 ml from adults and 2.5 ml from pediatric pa-
tients. A strict aseptic technique was followed throughout.
These samples were inoculated immediately in blood cul-
ture bottles containing Brain Heart Infusion and thioglycol-
late. These blood culture bottles were manually incubated
at 35-37°C for 7 days and examined twice daily for turbidi-
ty. Once growth was observed, subculture was carried out
on Blood agar and Chocolate agar plates, in aerobic and
anaerobic environments, and on the MacConkey agar and
Bile-esulin agar plates inoculated aerobically. These were
manually incubated at 35-37C for up to 48 hours and then
examined for growth. The bacteria were then identified by
gram staining and biochemical tests using the Analytical
Profile Index strips. (APl 20E bioMerieux, France).

After taking inoculums of 0.5 density (McFarland
Standard), antibiotic sensitivity testing was performed,
using the Kirby-Bauer disk diffusion method and incubat-
ed at 35C overnight. Salmonella species were serotyped
using specific antisera for O and H-specific antigens. All
established S. aureus isolates were screened for methi-
cillin resistance using a Fox (cefoxitin) disc. The MIC to
vancomycin was measured by Vitek-2 (bioMerieux sys-
tem). These results were then Interpreted using Clinical
Laboratory Standard Institute (CLSI) guidelines 2021. For
Gram-positive bacteria the following drugs were tested:
Doxycycline 30ug, Erythromycin 15ug, Gentamicin 10ug,
Penicillin 10units, Ciprofloxacin 5ug, Clindamycin 2ug,
Ampicillin 10ug, Cefepime 30ug , Chloramphenicol 30ug,
Vancomycin 5ug, Linezolid 30ug, Azithromycin 15ug,
Levofloxacin 5ug, Teicoplanin 30ug, Minocycline 30ug

For Gram-negative bacteria the following drugs
were tested: Azithromycin 15ug, Ampicillin 10ug, Amox-
icillin- Clavulanic acid 20/10ug, Amikacin 30ug, Cefotax-

ime 30ug, Ceftriaxone 30ug, Ceftazidime 30ug, Chlor-
amphenicol 10ug, Ciprofloxacin 5ug, Cefepime 30ug,
Co-trimaxazole 25ug, Gentamicin 10ug, Levofloxacin 5ug,
Meropenem 10ug, Piperacillin-Tazobactum 100/10ug. De-
scriptive statistical analysis was performed on Microsoft
Excel Tool-Pack 2023.

RESULTS

Fifty-two blood samples belonged to male patients
while 28% (n=20) were to females. According to age, 36%
of the samples were less than 1 year old 30% were 1-12
years of age, remaining 34% were over 12.

Out of 639 cultures, 66 (10.32%) were culture-pos-
itive. Gram-negative rods (GNR) were 69% (n =53), out of
which 58% (n=42) were Enterobacterciae and 11% (n=8)
were non-fermenters, and 18% (n=13) were gram-positive
cocci (GPC).

Among the 50 GNR isolated, 15% were Escherich-
ia coli, 11% were Klebsiella spp. 10% were Pseudomonas
spp., 9% were Enterobacter spp., 47% were Salmonel-
la spp. and 4% were Burkholderia and Citrobacter spp.
Among 13 GPC isolates, 16% were Staphylococcus au-
reus 38% were Streptococcus spp., 15% were MRSA spp.
and 31% were Enterococcus spp.

The two isolates of Burkholderia ssp were 100%
resistant to Ampicillin, Ceftriaxone, Co-trimoxazole, and
Meropenem while they had 100% susceptibility to Amika-
cin, Ciprofloxacin, and Piperacillin-Tazobactam [See table
1]. All isolates of S. typhi were resistant to ciprofloxacin
but all were susceptible to Meropenem (24mm zone di-
ameter). Only 5% of isolates were resistant to the cephalo-
sporins(see Fig.1). All six isolates of Klebsiella pneumonia
showed resistance to Ceftriaxone and Cefepime. Pseudo-
monas aeruginosa showed 100% susceptibility to Mero-
penem, Piperacillin-Tazobactam and Amikacin. All isolates
of S. paratyphi were 100% susceptible to Ampicillin, Cef-
triaxone, Chloramphenicol, and Co-trimoxazole. Entero-
bacter species showed 100% susceptibility to Amikacin,
Gentamicin, and Piperacillin-tazobactam (see Table 1).

With regards to GPC, Staphylococcus aureus
shows 100% resistance to Erythromycin, Penicillin, and
Ciprofloxacin and 100% susceptibility to Doxycycline, Mi-
nocycline, and Chloramphenicol (see Fig.2). Two S. au-
reus isolates showed FOX resistance were identified as
MRSA. All MRSA isolates showed 100% susceptibility to
Gentamycin, Clindamycin and Chloramphenicol. One
MRSA isolates had vancomycin MIC of >16ug/ml while
the other S. aureus isolates had <2ug/ml.

Enterococcus isolates showed 75% resistance to
penicillin and were susceptible to several other antibiotics.
S. pneumoniae showed 50% resistance to penicillin and
erythromycin but was 100% sensitive to the other antibiot-
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ics (see Table 2).

Moreover, all GPC showed 100% sensitivity to
chloramphenicol and vancomycin except for one MRSA
which showed 50% resistance to vancomycin. MRSA iso-

lates were completely sensitive to Gentamicin, Linezolid,
and Clindamycin [see Table 2].

Finally, we calculated the prevalence of multi-drug

DISCUSSION

Table No 1. Antibiotic resistance profile in gram negative bacilli isolated from positive blood culture

resistance of common pathogens. A substantial portion,
37%, of the isolates showed resistance to more than 4 an-
tibiotics while 9% were susceptible to all.

Antibiotics B. cepacia S.typhi E.coli K. pneu- P.aerugino- Entero- S.paratyphi | Citrobacter
n=2 (3.7%) (35.8%) (15.1%) moniae sa (9.4%) bacter (11.3%) (3.7%)
n=19 n=8 (11.3%) n=5 (9.4%) n=6 n=2
n=6 n=5
Amikacin 0.0 NT 1(13.0%) 5(83.0%) 0 0 NT 0
Amoxicillin-Clavu- 50.0% NT 7(88.0%) 5(83.0%) NT 1(20%) NT 2(100%)
lanic acid
Ampicillin 2(100.0%) 4(21.0%) 7(88.0%) NT NT 1(20%) 0 2(100%)
Azithromycin NT 0% 1(13.0%) NT NT 1(20%) 1(17%) NT
Cefotaxime NT NT 2 (25.0%) NT NT 2(40%) NT NT
Ceftriaxone 2(100.0%) 1 (5.0%) 6 (75.0%) | 6 (100.0%) NT 2(40%) 0
Ceftazidime 0 1(5.0%) 4(50.0%) 3(50.0%) 2(40.0%) 1(20%) NT
Chloramphenicol NT 2(11.0%) NT NT NT 0 NT
Ciprofloxacin 0 19 4(50.0%) 5(83%) 1(20%) 2(40%) 5(83%) NT
(100.0%)
Cefepime 0 1(5.0%) 5(63.0%) 6(100%) 1(20%) 2(40%) NT 0
Co-trimoxazole | 2(100.0%) | 4(21.0%) 7(88.0%) 4(66%) NT 2(40%) 0 NT
Gentamicin NT NT 3(38.0%) 2(33%) NT 0 NT NT
Levofloxacin NT NT 5(63.0%) 3(50%) NT 1(20%) NT 0
Meropenem 2(100.0%) 0 1(13.0%) 4(66%) 20% 0 NT
Piperacillin- Tazo- 0 NT 1(13.0%) 5(83%) 0 NT NT
bactum
Table No 2: Antibiotic resistance profile in gram positive cocci isolated from positive blood culture
Antibiotics S. aureus MRSA S.pneumoniae S. Viridans Streptococcus spp. | Enterococcus
n=2 (15.4%) n=2 (15.4%) n=2(15.4%) n=1(7.7%) (Others) n=2 n=4 (30.8%)
(15.4%)
Doxycycline 0 1(50%) NT NT 0 1(25%)
Erythromycin 2(100%) 1(50%) 1(50%) 1(50%) 1(50%) 1(25%)
Gentamycin 1(50%) 0 NT NT 0 1(25%)
Penicillin 2(100%) 1(50%) 1(50%) 0 1(50%) 1(25%)
Ciprofloxacin 2(100%) 1(50%) NT NT NT 3(75%)
Clindamycin 1(50%) 0 NT 1(50%) 1(50%) NT
Ampicillin NT 2(100%) NT 1(50%) 1(50%) NT
Cefepime NT NT NT 1(50%) 1(50%) NT
Chloramphenicol 0 NT NT 0
Vancomycin 1(50%) 0 0 0
Linezolid 0 NT NT NT 0
Azithromycin NT 2(100%) NT NT NT 0
Levofloxacin NT NT NT 2(100%) NT NT
Teicoplanin NT NT NT NT 0
Minocycline 2(100%) NT NT NT
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Salmonella typhi antibiotics resistance
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Fig 2: Staphylococcus aureus resistance (in %) to
tested antibiotics
In this study, among the total positive blood cul-
tures studied, 72% were from males and 28% were from
females. Similarly, in a study done on pediatric BSls in Pa-
kistan, the male-to-female ratio was 64% to 36%.'°

A higher rate of pediatric bloodstream bacterial
isolation can be ascribed to the fact that the immune sys-
tem of children is inadequately developed, making them
most vulnerable to bacteremia and septicemia. The major-
ity (66%) of the samples in this research were of children
12 years and under as other studies also quoted the ma-
jority of BSI samples were from children. '".1213

In our study, 68% of isolates were gram-negative
bacteria (GN) while 19% were Gram-positive (GP) bacte-
ria. These figures are similar to another study that con-
cluded GN bacteria to be the predominant cause of pedi-
atric BSlIs. '° A study conducted in Lahore, however, had
the same distribution of GP and GN: 42.95%.°

The predominant GN organism isolated was S. ty-
phi (35.8%) while Enterococcus (30.8%) was the predom-
inant GP bacteria. These pathogens, along with E. coli
and Staphylococcus are frequently encountered in other
studies in the South Asian region. '® The predominance of
S.typhi isolates is likely due to the endemicity of enteric
fever in South Asia.

Another objective of this study was to find the an-

tibiotic sensitivity pattern of these bacterial isolates. We
found that S. typhi showed sensitivity to multiple first-line
drugs, such as Ampicillin, Co-trimoxazole, Chlorampheni-
col as well as 3™ generation cephalosporins and Meropen-
em. Our study also showed that all isolates were resistant
to Ciprofloxacin. Azithromycin is a last-resort antibiotic for
which no resistance was found. In 2020, Igbal et al, report-
ed azithromycin resistant gene (acrB-R717) in S.typhi iso-
late in Karachi. '® In the same year, in a study in India, the
same gene was associated with azithromycin resistance.”
In 2019, Hooda et al, in Bangladesh, reported 12 of such
S. typhi strains. '® A study in Singapore yet again detected
the same gene mutation in azithromycin resistance iso-
lates. ' Muhammad A, et al. reported >77% ciprofloxa-
cin resistance in Peshawar.’® Another study reported 90%
quinolone-resistance reported from regions all over the
outbreak

An outbreak of Extensively drug-resistant (XDR) S.
typhi was reported in Sindh in 2016. 2' In 2022, a study
conducted in Lahore reported 52% of XDR-S. typhi. 2 We
found that 5% of isolates were extensively drug-resistant
in our study.

The second most prevalent pathogen, Enterococ-
cus, showed 75% resistance to ciprofloxacin, and good
susceptibility to other antimicrobials (see Table 2). The
national systemic review also confirmed this with >73%
resistance to fluoroquinolones but to tetracyclines and
erythromycin —contrary to our study. 2 Fortunately, pen-
icillins were more effective with 75% susceptibility in our
study and 66% in the systemic review. There was 100%
susceptibility to vancomycin compared to 10.5% in the na-
tional systemic review, and 0.6 — 29.1% in South Korea. %

Similarly, S. aureus showed zero resistance (see
Table 2) to reserved antibiotics, such as linezolid, van-
comycin, and teicoplanin, but showed considerable re-
sistance to ciprofloxacin, erythromycin, and penicillin.
The lack of hospital and laboratory antibiogram data has
contributed to the indiscriminate use of these drugs and
the development of resistance. & The figures reported in
our study are consistent with those reported in other stud-
ies in Pakistan, China:and South Korea. 1% %23 Qur study
showed 100% sensitivity to doxycycline but this figure was
reported to be far lower, 65%, in a Karachi study. > Gener-
ally, resistance to antibiotics is increasing in Pakistan; our
figure for doxycycline may not be reliable due to the small
sample size. & 10.12.22.24

Regarding methicillin-resistant S. aureus (MRSA),
50% were vancomycin-resistant (VRMRSA) but showed
100% sensitivity to linezolid. In Chi,na MRSA prevalence
was 50% between 2009- 2017'. In Eygpt, this figure was
7.8%, although these figures are lower, they reflect a great-
er sample number and isolates from various body fluids
rather than blood cultures alone like that of our study. 2 %
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Another GLASS priority pathogen, E. coli, showed
23% resistance to amikacin, meropenem, and piperacillin/
tazobactam whereas in China, a 20-year-old retrospective
study found <10% resistance to amikacin and meropen-
em but <20% susceptibility to piperacillin. & '° A study in
India showed 72% resistance to third-generation cephalo-
sporins whereas our study showed 25-75% resistance to
3 and 4™ generation cephalosporins.

Lastly, K. pneumoniae showed resistance to the
highest number of antibiotics, with values of >83% to ami-
kacin, penicillins, cephalosporins, and ciprofloxacin and
meropenem with the least resistance, 33%, to gentamicin
(see table 1). This is similar to the results of the Peshawar
and Dhaka studies whereas, in China, it was found to have
> 60% sensitivity to meropenem and amikacin. 3 '° Other
Pakistan-based studies have reported over 90% sensitiv-
ity to ‘last-line’ therapeutics like Colistin. > 22 Similarly, a
study in India showed 98% suscepitibility of K. pneumoni-
ae to Colistin but showed high resistance to meropenem
(58%), amikacin (53%), gentamicin (69%) and quinolones
(76%). 2° The rise in multidrug resistance correlates with
an increase in the acquisition of various resistant genes
by these organisms. 2

CONCLUSION

This study highlights that the predominant cause
of BSIs was gram-negative organisms, especially Salmo-
nella typhi, and enterococcus within GP bacteria. Both
were found to be resistant against Ciprofloxacin which
may no longer be deemed effective against them.
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ABSTRACT
Objectives: To explore the use of online technology for professional examination preparation among medical college stu-
dents in Swat.

Material and methods: This cross-sectional survey was conducted on 194 students enrolled in two medical colleges pres-
ent in Swat. Data was collected through an online questionnaire and analyzed through different computer databases. The
descriptive analysis of continuous variables was represented using the median, while categorical variables were presented
through frequency and proportion.

Results: It was observed that 37.1% of students use online technology for professional exam preparation very frequently, and
43.3% use it frequently. The different devices used by students for accessing online resources for exam preparation were
reported as smartphones 83.4%, laptops 54.9%, tablets 12.4%, and computers 3.1%. 86.5% of the students reported that
their exam performance improved with the use of online technology, 10.8% of students reported that their exam performance
did not change with the use of online technology, and 1.5% reported that their exam performance declined with the use of
online technology. Regarding the use of online technology for exam preparation effect on stress levels, 3% of the students
reported that the use of online technology reduces stress significantly, 9.3% reported that it reduces stress moderately, 16%
reported that it has no significant impact on stress, 45.9% reported that it increases stress moderately, while 25.8% reported
that it increases stress significantly.

Conclusion: The majority of medical college students utilize online technology for examination preparation, reporting im-
proved performance. They perceive that online methods are more effective than traditional teaching. However, challenges
like digital distractions, stress, and sleep disturbances accompany this shift. Despite these issues, there is evident potential
for further enhancing exam preparation through increased online technology utilization.

Keywords: Online technology, professional examination preparation, medical college students

This article may be cited as: Syed R, Khan AA, Igbal B. Exploring The Use of Online Technology for Professional Exam
Preparation Among Medical College Students in Swat. J Med Sci 2024 July-September;32(3):244-249

INTRODUCTION

The use of online technology has become increas-
ingly prevalent in various educational settings, including
medical colleges. Online technology refers to the use of
digital tools and platforms that enable communication,
collaboration, and access to information over the Inter-
net. Medical students are utilizing online platforms and
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resources for professional exam preparation to enhance
their learning experience and improve their academic per-
formance. This shift towards online technology in medi-
cal education has been influenced by various factors, in-
cluding the COVID-19 pandemic and the need for remote
learning options.'2

Several studies have investigated the impact of
online learning on exam performance. A study found that
Iranian dental students showed positive results in learning
through online methods.® Similarly, a study reported that
medical laboratory science students participating in on-
line video formats achieved better practical examination
scores and final grades compared to the control group.*
However, a study cautioned that the findings could be in-
fluenced by confounding factors, such as exam structure

J Med Sci 2024 July-September;32(3):244-249
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and difficulty level, rather than the virtual teaching itself,
highlighting the need for further research.5 Additionally, a
retrospective study conducted at Dow International Med-
ical College, Karachi found significantly higher scores
achieved by the online learning group. ¢ In contrast, a
study observed non-significantly lower scores on course
tests and the final exam for online psychology students.”

Previous studies have shown that online exams
provide students with the flexibility to complete exams
at their convenience, potentially enhancing their perfor-
mance.® Research also highlighted the significance of
online exams in contributing to degree outcomes, accred-
itation requirements, and workplace safety issues, under-
scoring the importance of maintaining the integrity of on-
line assessments.® Studies have also compared students’
satisfaction with online versus traditional examinations at
the postgraduate level."

However, the use of online technology for exam
preparation also presents challenges and concerns. One
prominent issue of concern is the widespread occurrence
of digital distraction, a factor that detracts students from
their academic endeavors and negatively influences their
educational achievements. Previous studies have eluci-
dated that a subset of students encounters distractions
when participating in online learning."

Furthermore, the shift towards online exam prepa-
ration has implications for students’ mental health and
well-being. The pressure and stress associated with exam
preparation have a negative impact on the students. Re-
search from Indonesia demonstrates a notable increase in
the prevalence of moderate stress associated with the use
of online learning.? Medical colleges need to provide sup-
port and counseling services to address the mental health
needs of students during this period.

While there is existing research on the use of on-
line technology for exam preparation in medical colleges,
most of the studies have been conducted in different con-
texts and settings.! Therefore, there is a need to investi-
gate the experiences and perspectives of medical college
students in Swat regarding the use of online technology
for exam preparation.

MATERIAL AND METHODS

A quantitative, cross-sectional survey design was
used to explore the use of online technology for profes-
sional exam preparation among medical college students

in Swat. The study was conducted in two medical colleges
present in Swat that are Saidu Medical College, a pub-
lic medical college in Swat, and Swat Medical College,
a private medical college in Swat. The sample size was
calculated using the WHO sample size calculator, which
estimated a required sample size of 194 participants
based on population size and desired level of precision.
The participants included in the study were students from
the second year to final year from both medical colleges.
The participants excluded from the study were students
in their first year from both medical colleges. The duration
of the study was four months, from August to November
2023.

The questionnaire was prepared with the help
of literature using Google Forms (A web-based survey
tool provided by Google). The questionnaire was initial-
ly pilot-tested for reliability with fifteen randomly selected
students from the participating students. The study was
approved by the Ethical review board of both medical col-
leges (reference number:160-ERB/023)

A written informed consent was taken after which
a link to the questionnaire was sent to the students of both
medical colleges. The questionnaire consisted of two sec-
tions. The first section was about demographic informa-
tion, including the participant’'s name, age, gender, and
year of study in medical college. The second section aimed
to assess the student’s use of online technology for their
professional exam preparation with the main focus on (A)
Finding how frequently students use online technology for
exam preparation. (B) To find which type of online resource
they use for their exam preparation. (C) To identify chal-
lenges students, face when using online technology for
exam preparation. (D) To find any changes they have no-
ticed in exam performance since using online technology
for preparation. (F) To find the impact of online technology
usage on student’s stress levels and sleep disturbances.

The data from the filled-out questionnaires were inputted
into the SSPS version 22 for analysis. The descriptive
analysis of continuous variables was represented using
the median, while categorical variables were presented
through frequency and proportion.

RESULTS

A total of 194 students participated in the study.
Among the participants, the majority were male 68.6%
(133) while the remaining 31.4% (61) were female. Stu-
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Table No 1. Frequency of use of online technology for exam preparation by the students

Variables

Frequency (n)

Percentage (%)

Use of online technology for exam preparation

Very frequently 72 37.1%
Frequently 84 43.3%
Occasionally 22 11.3%
Rarely 15 7.7%
Never 1 0.6%
Exam preparation improvement with the use of online technology
Significantly improved 98 50.5%
Improved 73 37.6%
No significant impact 22 11.3%
Hindered 1 0.5%
Exam performance improvement with the use of online technology
Improved 170 87.6%
No change 21 10.8%
Declined 3 1.5%
Quality of online resources available for exam preparation
Excellent quality 42 21.6%
Good quality 62 31.9%
Average quality 39 20.1%
Below average quality 37 19.1%
Poor quality 14 7.2%
Role of traditional teaching methods (lectures and textbooks) in comparison to online technology for exam preparation
Traditional methods are more effective 51 26.3%
Online technology is more effective 118 60.8%
Both equally effective 25 12.9%
Digitally distracted while using online technology for exam preparation
Yes 165 85%
No 29 15%
Management of digital distractions while using online technology for exam preparation
Set specific study hours 42 21.6%
Use website blockers 20 10.3%
Turn off notifications 34 17.5%
Practice self-discipline 14 7.2%
| don’t actively manage distractions 84 43.3%
The use of online technology for exam preparation affects your stress level
Reduces stress significantly 06 3%
Reduces stress moderately 18 9.3%
Has no significant impact on stress 31 16%
Increases stress moderately 89 45.9%
Increases stress significantly 50 25.8%
The use of online technology contributes to sleep disturbances or irregular sleep patterns during exam preparation
Significantly contributes 40 20.6%
Moderately contributes 65 33.5%
Has no significant impact 37 19.1%
Reduces sleep disturbances 15 7.7%
| am not sure 37 19.1%
J Med Sci 2024 July-September;32(3):246-249 246 https://doi.org/10.52764/jms.24.32.3.7
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Recommendations for improving the accessibility and quality of online resources for exam preparation
Provide better internet infrastructure 40 20.6%
Distribute devices to students 35 18%
Offer more online courses 61 31.4%
Train instructors in digital pedagogy 38 19.6%
Others 20 10.3%

dents have a median age of 22.2 * 1.2 years. Students
from second year were 23.7% (46), third year 28.9% (56),
fourth year 23.7% (46), and final year 23.7% (46). Stu-
dents who participated from Saidu Medical College were
98(50.5%) and from Swat Medical College were 96(49.5%).

The different devices used by students for access-
ing online resources for exam preparation were reported
as smartphones 83.4%(161), laptops 54.9%(106), tablets
12.4%(24), and computers 3.1%(6).

The most common places of study using online
technology for professional exam preparation were report-
ed as home 51.3%(99), library 28%(54), hostel 12.5%(24),
and anywhere 8.2% (17).

The different online resources used by students
for their professional exam preparation were reported
as online lectures 90.7%(176), educational websites
54.6%(106), E-books 9.8%( 19), medical forums or dis-
cussion groups 9.3%(18), flash card apps 16.5%(32),
practice question websites 17.5%(34), social media study

groups 21.6%(42), U world 1.5% (3), and Google 1.8%(4).
See Table 1 for details.

DISCUSSION

This study has offered valuable insights into sev-
eral aspects, including the frequency of students using
online technology for exam preparation, the correlation
between student’s exam performance and online tech-
nology usage, the variety of devices students employ for
online technology in exam preparation, a comparison be-
tween traditional teaching and online technology for exam
preparation, the presence of digital distractions associat-
ed with online technology, and the stress and sleep dis-
turbances linked to the use of online technology in exam
preparation.

The study findings reveal that a significant num-
ber of students utilize online technology for professional
exam preparation, with most (88.1%) reporting improved
exam readiness and performance. The study results are
per the previous studies. A study conducted in Australia

also shows similar results with 75% of the students report-
ing that their performance improved with the use of online
learning.” Similarly, a study found that Iranian dental stu-
dents showed positive results in learning through online
methods.® Hence, these findings indicate that utilizing on-
line technology for exams leads to improved exam perfor-
mance.

A majority of students, specifically 60.8%, ex-
pressed a preference for online technology as an effec-
tive method for exam preparation, while 26.3% reported
that they found traditional teaching methods to be more
effective. However, findings from a previous study indi-
cate that students attending traditional classes generally
attained slightly superior grades and assignment scores in
comparison to their counterparts involved in online learn-
ing_14,15

The increased preference among students for
online technology over traditional teaching methods in
our research can be attributed to the expanding range of
learning platforms available through online technology
and the heightened levels of engagement and enjoyment
it provides for exam preparation.

According to our study, the smartphone (83.4%)
was the most frequently used device for exam preparation
on online technology followed by laptop (54.9%), tablet
(12.4%), and computer (3.1%). A previous study observed
that the most utilized gadget by the students was a lap-
top (90%), followed by a smartphone (60%), and a tablet
(16%)."* Our study demonstrates a notable upswing in the
adoption of smartphones for online technology, a trend
closely linked to the increasing availability of these devic-
es to a broad spectrum of users in recent times.

Our study findings unveil a substantial elevation in
students’ stress levels, with 25.8% experiencing a signif-
icant increase and 45.9% reporting a moderate rise, at-
tributed to their engagement with online technology. An
earlier study carried out in Indonesia reported that a sig-
nificant 48.9% of students encountered mild stress, with
4% experiencing severe stress during their engagement
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in online learning." Our study also brings to light the fact
that a significant number of students, comprising 33.5%
to a moderate degree and 20.6% to a significant extent,
link the disruption of their sleep patterns to their engage-
ment with online technology. Thus, these findings indicate
that the use of online technology for exam preparation can
contribute to heightened stress and disruption in sleep
patterns among students.

Our research findings also unveil that a significant
85% of students grapple with digital distractions, while the
remaining 15% manage to remain undistracted. A previ-
ous research study also demonstrated that a significant
20.9% of students engage with digital devices for non-ac-
ademic activities."" Our research reveals a rise in digital
distractions among students, which can be attributed to
the increased prevalence of social media usage by stu-
dents in recent years.

Our study compilation of suggestions for enhanc-
ing the accessibility and quality of online resources for
exam preparation yielded significant insights. Notably,
20.6% of participants advocated for improvements in in-
ternet infrastructure, 18% emphasized the distribution of
devices to students, 31.4% encouraged the expansion of
online course offerings, and 19.6% stressed the impor-
tance of instructing educators in digital pedagogy.

CONCLUSION

A majority of medical college students utilize on-
line technology for exam preparation, with a significant
number reporting improved exam performance through
its usage. The prevalent belief among students is that on-
line technology is more effective than traditional teaching
methods for their professional exam preparation. Despite
these advantages, challenges such as digital distrac-
tions, increased stress, and sleep disturbances are asso-
ciated with online technology use for exam preparation.
Nonetheless, the potential for further utilization of online
technology to enhance professional exam preparation re-
mains evident.
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FREQUENCY OF VENTRICULAR TACHYCARDIA IN PATIENTS
WITH ACUTE CORONARY SYNDROME DURING THE FIRST 24
HOURS OF ADMISSION
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ABSTRACT
Objective: To determine the frequency of ventricular tachycardia in patients with acute coronary syndrome (ACS) during the
first 24 hours of admission

Material And Methods: This descriptive study was conducted at the coronary care unit of Khyber Teaching Hospital Peshawar
from July 2020 to January 2021. Using a non-probability consecutive sampling technique, 169 patients of either gender aged
between 30 and 70 years with ACS were included. Patients were monitored for any arrhythmias e.g., Ventricular tachycardia
by a monitor (Nihon Kohden) and on 12 lead ECG (Cardio flex Il) when needed. All the data was noted in a proforma.

Results: A total of 169 patients comprising of male 121 (71.6%) and 48 (28.4%) female patients were included in this study.
The mean age was 57.45+7.69 years. Patients in the age group 30-50 years were 45 (26.6%) while 124 (73.4%) patients
were in the age group 51-70 years. The mean duration of symptoms was 8.99 + 4.740 hours. Out of 169 patients, 48 (28.4%)
patients presented with unstable angina, 91 (53.8%) patients had NSTEMI and 30 (17.8%) patients with STEMI. A total of 22
(13.0%) patients were found to have hypokalemia and 23 (13.6%) patients with hypoglycemia. Patients who were diagnosed
to have ventricular tachycardia were 12 (7.1%).

Conclusion: In our study, ventricular tachycardia occurred in 7% of patients in the first 24 hours of admission who presented
with Acute Coronary Syndrome.

Keywords: Ventricular tachycardia, Acute coronary syndrome.

This article may be cited as: Kamal A, Faheem M. Frequency Of Ventricular Tachycardia In Patients With Acute Coronary
Syndrome During The First 24 Hours Of Admission. J Med Sci 2024 July-September;32(3):250-254

INTRODUCTION Acute myocardial ischemia leads to cellular hypoxia that

Acute Coronary Syndrome, including Unstable an- badly affects cellular ion channels. It results in disruption
gina, STEMI, and NSTEMI can lead to different electrical in the normal balance of potassium, sodium, and calcium
or mechanical complications. The electrical complications across cell membranes.

range from premature ventricular depolarization, and ac- . . .

o ) ) This can lead to alteration in conduction, refracto-
celerated idioventricular rhythm, to non-sustained ven-
tricular tachycardia, sustained V.T., and even ventricular

Fibrillation. ' Sustained VT occurs in 20% of myocardial

riness, and automaticity. The Resting membrane potential
increases from -80 mv to -60 mv. 3 Another mechanism
of VT development is reentry circuits within the ischemic

infarctions and is associated with higher mortality. 2 . L .
9 ¥ myocardium. Because of the reduction in conduction ve-

Different mechanisms are involved in the gen- locity and delayed recovery of excitability in myocardial
eration of these arrhythmias, including the changes in cells, transient reentry circuits develop, which serve as foci
electrophysiological properties of myocardial cells, reen- for ventricular tachycardia.*

try, increased automaticity, and reperfusion arrhythmias. . . .
y ¥ P y Reperfusion arrhythmias are also common in acute

Correspondence Myocardial ischemia. The changes in Potassium, sodium,
Dr. Muhammad Faheem and calcium across cell membranes due to ischemia, are
Department of Cardiology, Khyber Teaching Hospital, normalized after reperfusion. °

Peshawar - Pakistan

Cell: +92-333-9202002 But this occurs in-homogeneously, because of the
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Date Revised: 29-04-2024 ischemic zone, leading to the development of transient re-
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heterogenicity of regional blood flow restoration within the
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entrant circuits. Other factors like increased levels of CRP
and uric acid have also been associated with high inci-
dences of cardiac arrhythmias. ©

VT in ACS can often lead to hemodynamic compro-
mise and may be fatal.” They must be managed promptly
by DC Cardioversion.

For recurrent episodes of V.T. strategies include
urgent revascularization, drug therapy (Beta-Blockers,
amiodarone, and lignocaine), Catheter ablation, and im-
plantable cardioverter defibrillator. The rationale of this
study is to provide recent local data on the frequency of
ventricular tachycardia in patients with acute coronary
syndrome during the first 24 hours of admission.

MATERIALS AND METHODS

This descriptive cross-sectional study was con-
ducted from 24 July 2020 to 24 January 2021 at the coro-
nary care unit (CCU), Department of Cardiology of Khyber
Teaching Hospital, after approval from the hospital’s ethi-
cal committee (Vide no. 466/DME/KMC dated 25/02/2020)
using a nonprobability consecutive sampling technique
and taking the frequency of VT in ACS of 5.7% (ref 5) with
a margin of error of 3.5% and a confidence level of 95%,
169 patients of either gender aged between 30 to 70 years.

with ACS were included. Informed consent was
taken from all the patients. ACS was defined per ACC cri-
teria and included patients with Unstable angina, Non-ST
elevation Myocardial Infarction (NSTEMI), and ST eleva-
tion Myocardial Infarction (STEMI). Ventricular tachycardia
was defined as ECG showing QRS wider than >180 msec
(>3 small squares) at the rate of 120 beats per minute or
more with AV dissociation (no regular rhythm with absent
P wave) on a standard ECG.

Detailed history and physical examination of each
patient were performed. Data like name, gender, and age
were noted. All the patients were managed according to
hospital protocol. Baseline investigations, such as blood
sugar, potassium, and ECG, were done. Patients admitted
to CCU with ACS were monitored for any arrhythmias e.g.,
Ventricular tachycardia by monitor (Nihon Kohden) and on
12 lead ECG (Cardio flex Il) when needed. All the data was
collected and noted on a proforma.

Patients with a documented history of ischemic
heart disease, cardiomyopathies, heart failure, or con-
genital heart diseases were excluded from the study. pa-
tients with other arrhythmias like, atrial fibrillation, Bundle

Branch block, or permanent pacemaker rhythm were also
excluded. Statistical Package for Social Sciences version
23 was used for data analysis.

Mean += SD was calculated for quantitative vari-
ables like age and duration of symptoms. Frequency and
percentages were presented for categorical variables like
type of Acute Coronary Syndrome, Ventricular tachycar-
dia, hypoglycemia (<60mg/dl), and hypokalemia (<3.5 m
Eq/L). Post-stratification Chi-square test was applied and
a p-value of <0.05 was taken as significant. All the results
were presented using graphs and tables.

RESULTS

A total of 169 patients comprising 121 (71.6%)
male and 48 (28.4%) female patients were included in
this study. The mean and SDs for age were 57.45+/-7.69
years. Patients in the age group 30-50 years were 45
(26.6%) while 124 (73.4%) patients were in the age group
51-70 years. Mean and SDs for the duration of symptoms
were 8.99+/-4.740 hours.

Out of 169 patients, 48 (28.4%) patients present-
ed with unstable angina, 91 (53.8%) patients had NSTEMI
and 30 (17.8%) patients with STEMI. Out of 169 patients,
22 (13.0%) patients were found to have hypokalemia, and
23 (13.6%) patients with hypoglycemia.

Patients who were diagnosed to have ventricular
tachycardia were 12 (7.1%) Patients were stratified ac-
cording to age, gender, hypokalemia, hypoglycemia, and
type of ACS based on the presence/absence of ventricu-
lar tachycardia is shown in Table No. 1 to 5 respectively.
There was no statistical difference between the groups.

DISCUSSION

Among many other complications of ACS, VT car-
ries a high mortality risk and shall be promptly diagnosed

Table No 1. Stratification of Ventricular Tachycardia with Age
Groups (n=169)

Age Groups Total P Value
30-50 | 51-70
Years Years
Ventricular | Yes 5 7 12 0.221
Tachycardia 11.1% | 56% | 7.1%
No 40 117 157
88.9% 94.4% 92.9%
Total 45 124 169
100.0% | 100.0% | 100.0%
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Table No 2: Stratification of Ventricular Tachycardia with Gender (n=169)

Gender Total P Value
Male Female
Ventricular Tachycardia Yes 9 3 12 0.786
7.4% 6.3% 71%
No 112 45 157
92.6% 93.8% 92.9%
Total 121 48 169
100.0% 100.0% 100.0%
Table No 3: Stratification of Ventricular Tachycardia with Hypokalemia (n=169)
Hypokalemia (mEq/L) Total P Value
Yes No
Ventricular Tachycardia Yes 1 11 12 0.617
4.5% 7.5% 7.1%
No 21 136 157
95.5% 92.5% 92.9%
Total 22 147 169
100.0% 100.0% 100.0%
Table No 4: Stratification of Ventricular Tachycardia with Hypoglycemia (n=169)
Type of ACS Total P Value
Unstable Angina NSTEMI STEMI
Ventricular Tachy- Yes 6 4 2 12 0.580
cardia 12.5% 4.4% 6.7% 7.1%
No 42 87 28 157
87.5% 95.6% 93.3% 92.9%
Total 48 91 30 169
100.0% 100.0% 100.0% 100.0%
Table No 5: Stratification of Ventricular Tachycardia Type of ACS (n=169)
Type of ACS Total P Value
Unstable Angina NSTEMI STEMI
Ventricular Tachycardia Yes 6 4 2 12 0.208
12.5% 4.4% 6.7% 7.1%
No 42 87 28 157
87.5% 95.6% 93.3% 92.9%
Total 48 91 30 169
100.0% 100.0% 100.0% 100.0%

and treated. Many international and national studies have
previously been done to find the occurrence of VT in the
setting of ACS. OUR study will add to the data already
available at the national level. In our study, the mean age
was inconsistent with the findings of Gabet A and Danchin
N and Khani QZ et al. &° However, our findings are consis-
tent with a study by Lashari NA, and Lakho NI. '® The Mean
and SDs for the duration of symptoms were 8.99+4.74

hours. This is in agreement with findings from Allana S et
al. " They also showed that in women, the presentation of
ACS is more delayed than in men.

In our study, 22 (13.0%) patients were recorded
with hypokalemia, and 23 (13.6%) patients were record-
ed with hypoglycemia. These findings are consistent with
the findings of Jabbari R & Engstram Regarding the type
of ACS, our findings are consistent with the findings are
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comparable to the findings of Ahmadi A, Soori H. 3. In
another local study it was o served that 131/280 (46.8%)
of patients with chest pain had Acute coronary syndrome,
out of these 131 patients, 55% had NSTMI, 28.2% had Un-
stable angina and 16.8% had STEMI. %4

As per our main outcome variable, 12 (7.1%) pa-
tients with ACS were recorded with ventricular tachycar-
dia in the first 24 hours of their admission, which is
almost in comparison to the findings of Almani B also
similar to the findings of an Iranian population where the
incidence of VT in ACS patients was 5.7%. %

However, these findings were in contrast to the
findings concluded by Bhar-Amato J, Davies W'® and
by Wilmé V. '7 Similarly in another study Jonathan P et
al. monitored patients for 48 hours but still showed a low
incidence of VT (0.9 %). '® It has been shown that among
3,602 patients with STEMI, 108 patients (3.0%) had early
VT/VFE. '° On the other, Hanada K studied STEMI patients
undergoing primary PCI and followed them for 3.7 years.
20 They found the occurrence of VT/VF during hospitaliza-
tion did not affect the mid-term clinical outcomes.

Previous studies show that ventricular tachycardia
after ACS is more common in men, in higher age groups,
and in patients with STEMI. 2! We did stratification of VT
according to age, gender, and type of ACS, but the differ-
ence between groups was not statistically significant. This
may be due to the low sample size of our study.

CONCLUSION

In our study, Ventricular tachycardia occurred in
7% of patients with acute coronary syndrome in the first
24 hours of admission into a CCU. As it carries high mor-
tality, all those patients admitted with ACS should be eval-
uated and monitored properly for timely diagnosis and
management of arrhythmic complications to avoid poor
outcomes.
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ABSTRACT
Objectives: The principal aim of this study was to determine the impact of moderate-intensity exercise and high-intensity
interval exercise on selective attention.

Materials and Methods: This experimental study transpired at Khyber Girls Medical College Peshawar from August 2020 to
March 2021. Thirty-four young adults were enlisted, participating in two sequential experimental sessions. In the initial ses-
sion, subjects engaged in a 20-minute session of moderate-intensity exercise, with forward digit span tests administered
both pre and post-exercise. Following a one-week interval, the second session involved the same procedures, with partici-
pants undertaking high-intensity interval exercise characterized by alternating one-minute intervals of low and high-intensity
activities. Selective attention was re-evaluated within 5 minutes of completing the exercise. Participants were then scheduled
for a follow-up session one week later, where the same procedures were replicated. SPSS version 20 was used for Data
analysis, with statistical significance set at P < 0.05. Shapiro-Wilk test was used to assess the normality of the data.

Results: thirty-four participants with a mean age of 21 + 2 years, a body mass index (BMI) of 23 + 4 kg/m2, and a mean
waist-hip ratio of 0.81+ 0.05 were included in the study. After fifteen minutes of high-intensity interval exercise, a noteworthy
improvement in selective attention was observed (P = 0.001).

Conclusion: A single session of high-intensity interval exercise exhibited greater efficacy in enhancing selective attention as
compared to moderate exercise.

Keywords: High-intensity interval exercise, Selective attention, Young adults

This article may be cited as: Ahmad F, Zahra M, Zoofeen U, Shah Z, Mahmood A, Afridi A, et al. Enhancing Selective
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INTRODUCTION

Physical exercise (PE) is described as an orga-
nized and repetitive component of physical activity with
the ultimate or intermediate goal of preserving or enhanc-
ing physical fitness. '

Various forms of physical exercise exist, catego-
rized based on the percentage of maximum heart rate (HR
max) at which they are conducted. Specifically, exercises
executed at 50 - 63%, 64 - 76%, and 77 — 95% of HR max is
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designated as low, moderate, and high-intensity exercis-
es, respectively. Furthermore, high-intensity exercise can
be subcategorized into continuous, high-intensity interval
training (HIIT) and sprint interval training. HIIT is a form
of physical exercise distinguished by brief intervals of in-
tense exercise interspersed with equal durations of rest or
lower-intensity physical activity. 2

While physical exercise has a beneficial impact on
selective attention and consequently memory. Regretta-
bly, a substantial portion of the global population does not
maintain an adequate level of physical activity. According
to a survey conducted by the World Health Organization,
23% of males and 32% of females worldwide fall short of
engaging in the recommended amount of physical activi-
ty. Furthermore, merely 5% of the adult population world-
wide adheres to the fundamental guidelines for regular
physical exercise. 3
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Top of Form In the context of Pakistan, the situa-
tion is grim, with 24.4% of males and 43.3% of females
having lower than required level exercise. The cited rea-
sons for noncompliance with exercise and the prevalence
of sedentary behavior include perceived time constraints
and the extensive use of internet-enabled devices such as
cell phones and computers. * Fortuitously, HIIT requires
less time investment in comparison to sustained moder-
ate exercise, rendering it a preferred choice for a majori-
ty of individuals. ® Top of Formlt has recently surfaced as
an efficacious exercise paradigm conducive to cognitive
well-being. ¢

The principal benefit of High-Intensity Interval
Training (HIIT) lies in its capacity to offer a robust stimulus
for neuronal growth. HIIT, notably, proves advantageous
in regulating attention and facilitating the selective filtering
of irrelevant information during the execution of cognitive
tasks. 7

Selective attention enables the discernment and
filtration of irrelevant information, facilitating concentration
on pertinent stimuli. Additionally, it constitutes a founda-
tional element for the acquisition of complex knowledge.
Few studies aim to investigate the impact of High-Intensity
Interval Training (HIIT) on selective attention. Further ex-
ploration is justified to delineate the effects of HIIT on brain
health. &° Top of Form Our research endeavors to contrib-
ute to the extended body of knowledge by examining HIIT
on selective attention in the young adult population.

MATERIALS AND METHODS

This experimental study was conducted at the
Physiology Department, Khyber Girls Medical College Pe-
shawar. The sample size for the within-subject design was
determined through power analysis and effect size, draw-
ing from previous findings by Labban et al. '® The power
analysis was computed using an effect size of 0.50 for a
power of 0.80 and, a sample size of 34 participants was
chosen.

After being approved by the ethical committee
of Khyber Medical University, volunteers were registered
through notices, personal contacts, and circulars. Young
female adults aged 18-25 were chosen, ensuring they had
no history of psychiatric medications, psychiatric illness-
es, smoking, or musculoskeletal and neurological disor-
ders. Additionally, all participants met the exercise fithess
criteria, assessed through the Physical Activity Readiness
Questionnaire.

Upon obtaining informed consent, anthropometric
measurements, including weight, height, waist circumfer-
ence, and hip circumference, were recorded for all par-
ticipants. The intensity of exercise i.e. low, moderate, and
high was determined based on individual age. Maximum
heart rate (HR max) was calculated for each participant
with the help of formula 220 — age. ' The percentage of
HR max was used to categorize exercise into low, moder-
ate, and high intensity levels and the range of HR max was
50-63%, 64-76%, and 77-95%, respectively. High-intensity
interval exercise involved alternating one-minute bouts of
high-intensity exercise with equal durations of low-inten-
sity exercise. '* Body mass index (BMI) was calculated
using Quetelet’s formula, according to which weight in ki-
lograms is divided by the square of height in meters to get
BMI. * A within-group study design was used, according
to which, all the participants were scheduled for 2 experi-
mental sessions. Participants were given instructions that
they should not consume any drink that contains caffeine
including tea for at least 24 hours before the experiment.

On the first experimental day, pre-exercise selec-
tive attention was evaluated using the Forward Digit Span
Test (FDST). This test is widely employed in clinical and re-
search settings, demonstrating high validity and reliability
among healthy adults. It serves as a subset of Wechsler’'s
Adult Intelligence Scale. ® Following the initial test, par-
ticipants engaged in 15 minutes of moderate exercise on
the treadmill (American Fitness, LK700T CORE) tailored to
their intensity levels.

Continuous monitoring ensured that their heart
rates remained within the specified ranges for moder-
ate exercise. Selective attention was re-evaluated with-
in 5 minutes of completing the exercise, using the Digit
Span Forward Test. Participants were then scheduled
for a follow-up session one week later, where the same
procedures were replicated. However, during this sec-
ond session, participants performed a 15-minute bout of
high-intensity interval exercise.

SPSS version 20 was used for Data analysis, with
statistical significance set at P < 0.05. Shapiro-Wilk test
was used to assess the normality of the data.

RESULTS

The participants had a mean age of 20 = 1 SD,
a mean BMI of 23 = 4 (kg/m2), and a mean waist-hip
circumference ratio of 0.81 = 0.05. During moderate ex-
ercise, the average heart rate ranged from 122 to 152
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beats per minute, while for high intensity, most partici-
pants achieved a heart rate between 153 and 190 beats
per minute. Forward Digit Span Test (FDST), the Wilcoxon
signed-rank test indicated a positive significant change
with a z-value of -1.422, p = 0.15, and a small effect size
(r = .1) for moderate-intensity exercise (MIE). For high-in-
tensity interval exercise (HIIE), the Wilcoxon signed-rank
test showed a z-value of -3.182, p = 0.001, with a medium
effect size (r = .4).

Table No 1: Forward Digit Span Test Scores After Exercise

Type of exercise Forward Digit Span Test P
Scores value
Mean + SD Effect size

(n = 34)

M1 841 2 A 0.15
M2 8.86 + 2

H1 8.86 + 1 4 0.001
H2 9.86 * 1

M1 = before moderate exercise, M2 = after moderate exercise,
H1=Dbefore high intensity interval exercise, H2 = after high inten-
sity interval exercise, P < 0.05*, P < 0.01**

o

T T
MAFDST MZFOST HIFDST H2ZFOST

Fig 1: Forward Digit Span Test Scores pre and
post-exercise FDST = Forward digit span test,
M1=pre moderate exercise, M2 = post-moderate
exercise, H1= pre high-intensity interval exercise, H2
=post high-intensity interval exercise

DISCUSSION

The objective of the study was to determine the im-
pact of an acute High-Intensity Interval Training (HIIT) ses-
sion on a specific cognitive function, namely selective at-
tention, in young adults. Selective attention was assessed
using the Digit Span Forward Test (FDST). According to
the results, there was no significant effect of moderate ex-
ercise on attention (P = 0.15). On the other hand, there
was a significant effect of HIIT on attention (P = 0.001).

Our results are consistent with previous research,
which demonstrated that there was a positive influence of
High-Intensity Interval Training (HIIT) on cognitive func-
tions, including attention. The various tests and measures
utilized by these studies were Victoria Stroop test, Re-
action Time test, and Digit Span tests, all of which have
demonstrated improvements in cognitive performance
following HIIT. &8

In a similar study conducted by Walsh et al. (2018)
on university students, the effect size analysis unveiled
a moderate effect size of 0.459 in favor of High-Intensity
Interval Exercise (HIIE), which was statistically significant
with a P-value of 0.01. ® Our study reported similar results
with an effect size of 0.486 and a statistically significant
P-value of 0.001, which indicates a substantial impact.
Moreover, our results are also consistent with a study
done at the University of Boston, which evaluated declar-
ative memory, selective attention, and inhibitory control.
The uniformity in these studies indicates a strong relation-
ship between cognitive processes and high-intensity inter-
val exercise. '” On the contrary to these studies, the results
of a study done by Alves et al. (2014) were different from
our results as no significant effect was found on Forward
Digit Span Test (FDST). This difference could be attributed
to older age group as mean age of participants in their
study was 53 years, which might suggest that age-relat-
ed factors may play a role in the cognitive response to
HIIT. This highlights how crucial it is to take in account the
demographics of participants while analyzing the effect of
HIIT on cognitive function. 2

The benefits of HIIT on cognition are further sup-
ported by a study by Kao et al, who demonstrated the ad-
vantages of HIIT on inhibitory control in both young adult
females and males. This highlights the uniqueness of the
effect of HIIT on cognition, supporting the theory that dif-
ferent cognitive domains may respond to it differently. '
Results of another study conducted on individuals aged
eight to ten years also contribute to evidence that HIIT ef-
fects cognition positively.

In this particular study, Stroop performance was
significantly improved just one minute after HIIE (P <
0.01). Furthermore, these improvements were sustained
for up to 30 minutes after the cessation of exercise. This
suggests that the cognitive benefits of HIIE may manifest
rapidly and endure beyond the exercise session, particu-
larly in the context of children in this age group.
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The study conducted by Tsukamoto, involving 10
male participants evaluated the arousal level of partici-
pants by using the Felt Arousal Sale and for measuring
attention they used the Color Word Stroop Task. The re-
sults revealed a significant increase in attention levels af-
ter High-Intensity Interval Exercise (HIIE). This further sup-
ports the notion that HIIE can have a positive impact on
cognitive functions, including attention, as evidenced by
changes in arousal and performance on cognitive tasks.?

Previously, it was believed that the impact of ex-
ercise intensity on cognition follows a U-shaped pattern,
where moderate intensity improves cognitive function,
but cognition declines at high intensity. 2 Contrary to the
previous hypothesis, our recent research, along with other
studies, does not support the idea of a U-shaped relation-
ship between exercise intensity and cognition. 2

In our study, high-intensity exercise improved
selective attention compared to moderate exercise. This
improvement in attention could be explained by psycho-
physiological mechanisms, including enhanced cerebral
blood flow, which ensures an adequate supply of glucose
and oxygen to the brain, and an overall improvement
in psychological well-being. 8 It is further proposed that
heightened levels of epinephrine and norepinephrine con-
tribute to increased arousal, consequently leading to en-
hanced attention.

CONCLUSION

Our study confirmed previous findings and
demonstrated that even a single session of 15 minutes
of High-Intensity Interval Training (HIIT) enhances selec-
tive attention. Moreover, our results indicate that HIIT im-
proved selective attention to a greater extent as compared
to moderate exercise of the same duration.
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ABSTRACT

Objective: Pakistan bears most of the burden of drug-resistant typhoid, challenging its healthcare systems with substantial
cost. This study’s purpose is to investigate resistance in community-acquired salmonella typhi to guide its evidence-based
empiric treatment.

Material & Methods: This study used retrospective data from the microbiology laboratory, Khyber Teaching Hospital, Pesha-
war (September 2022-March 2023). Data of routine diagnostic samples for typhoid was retrieved from the database. Kirby-
Bauer disk diffusion method was employed to determine the sensitivity of S. Typhi against a panel of 21 selected antibiotic
discs (not exclusively for each isolate).

Results: Among 1742 suspected patients, 239 (13.92%) were positive for S. Typhi with 212/238 (89.1%), 227/233 (97.4%),
and 196/239 (82.0%) isolates resistant to chloramphenicol, ampicillin, and trimethoprim-sulfamethoxazole, respectively. High
resistance (88.0% to ciprofloxacin) was detected against fluoroquinolones. Third-generation cephalosporins also showed
poor activity with 144/158 (91.1%) and 120/136 (88.2%) resistance towards ceftriaxone and cefixime, respectively, except
for cefoperazone/sulbactam (2/123, 1.6%). Among 157 tested isolates, 3 (1.9%), 9 (5.7%), and 123 (78.3%) were labeled as
non-resistant, MDR, and XDR strains, respectively. XDRs were less resistant to azithromycin (1/114), piperacillin/tazobactam
(1/128), carbapenems (0/123), and tigecycline (0/123).

Conclusion: XDR S. Typhi was observed as the dominant strain in Peshawar regions for which azithromycin is still the drug
of choice. With emerging resistance, azithromycin safety should be ensured through antibiotic stewardship principles. An
interesting finding was the enhanced activity of cefoperazone/sulbactam, suggesting future studies. Alternative options are
expensive antibiotics which can be used as a last resort.

Keywords: Typhoid, Antibiotic resistance, Extensive drug-resistant (XDR) S. Typhi, Pakistan.

This article may be cited as: Khan M, Idrees M, Rehman MU, Osama M, Khan P, Khan HA. An Update On Current Status
Of Antibiotic Resistance In Salmonella Typhi: A Retrospective Analysis Of Blood Culture Reports From A Tertiary Care Hos-
pital, Pakistan. J Med Sci 2024 July-September;32(3):260-266

INTRODUCTION It spreads through the fecal-oral route and more frequently
affects the pediatric population in the developing world. '
Nonavailability of clean water and an unhygienic environ-
ment have been attributed to its widespread prevalence
among poor countries. 2 Lack of adequate diagnostic tools
and the spread of resistant strains in such countries make
Correspondence it even more challenging. According to a 2019 report by
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Department of Pathology, Khyber Medical College, each year across the globe approximately 9 million cases
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Cell: +92-334-9153079 and 110,000 deaths occur due to typhoid.

Salmonella enterica serotype Typhi (S. Typhi), a
rod-shaped gram-negative bacterium, is the causative or-
ganism of enteric fever, commonly known as typhoid fever.
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racy. * The gold standard is the blood culture test which
makes it even more important to curb inappropriate use
of antibiotics. Additionally, current automated blood cul-
ture systems are preferred now for their enhanced sensi-
tivity, rapidity, and less contamination over conventional
methods. ®® Among the available tests to check in vitro
resistance such as disk diffusion, broth microdilution, or
agar dilution methods, keeping in view the cost, speed,
and convenience of equipment, the disc diffusion method
is employed in our setup. ’

Antibiotics serve as the mainstay treatment for ty-
phoid. The popular approach in the endemic regions is
that these cases are dealt with in outpatient settings while
only a few needs hospitalization. & Traditionally, chloram-
phenicol, ampicillin, and trimethoprim-sulfamethoxazole
have been used as the first-line treatment for S. typhi. °
They were rendered ineffective in the 1990s when mul-
tidrug-resistant (MDR) strains emerged in South-East
Asia. Fluoroquinolones became the preferred therapeutic
agents for MDR. © But soon in 1997, such MDR strains
were isolated that had acquired resistance to ciprofloxacin
as well. Third-generation cephalosporins became widely
used as a drug of choice for fluoroquinolones non-sus-
ceptible MDRs. " In 2016, several years after its usage,
Pakistan detected isolates in a typhoid outbreak which
were more powerfully resistant even to ceftriaxone named
as extensively drug-resistant (XDR) S. typhi. ' Resistance
to third-generation cephalosporins is attributed to salmo-
nella acquisition of ESBLs (CTX-M genes). '® Although,
there are propositions about independent multi-centric
origin of the XDR strains in Pakistan, Nepal, and Bangla-
desh. '* XDRs have not only been endemic in Pakistan '®
since then but also have spread beyond borders to USA '*
6, Canada ", ltaly '® and other Asian countries. ® The last
resort and remaining options for XDR strains are oral azi-
thromycin or intravenous carbapenem ° which are already
prescribed as empiric treatment in endemic regions. *

XDR emergence is marked as a crucial event in
the evolution of anti-microbial resistance (AMR). These
strains are already challenging healthcare systems across
the globe with substantial cost, pushing for more expen-
sive antibiotics and complicated management of a former
easily treatable illness. 2 The Strategic Advisory Group
of Experts (SAGE) of WHO has endorsed conjugated ty-
phoid vaccines for several population groups. Pakistan
has taken the lead in this regard by initiating vaccination
campaigns in the endemic parts of the country in 2019. 2!

Our hospital is a sentinel site for AMR surveillance.
The purpose of this study is to investigate the current sta-
tus of antibiotic resistance in community-acquired S. Typhi
in the blood cultures of typhoid fever suspected patients
in Khyber Teaching Hospital, Peshawar. These results will
consequently guide evidence-based empiric treatments
for typhoid fever and will further improve typhoid-control
practices.

MATERIALS AND METHODS

This study was carried out on the retrospective
data in the microbiology laboratory, department of Pathol-
ogy of Khyber Teaching Hospital (KTH) Peshawar which
serves as a tertiary care hospital. Seven months™ data was
retrieved from the laboratory database which was generat-
ed as a result of active surveillance of the resistance of the
pathogen from the community it serves between the dura-
tion of September 2022 to March 2023. At the time of the
commencement of this study, reports of the samples were
already completed which were collected for the diagnosis
and treatment purpose. The microbiology laboratory of
KTH is a biosafety level 2 (BSL 2) public health laboratory
and provides clinical services to promote evidence-based
medicine in the hospital. It has the facility of an automated
blood culture system (Versa Trek, USA). The hospital also
serves as a sentinel site for monitoring resistance patterns
of different pathogens.

Documented histories of patients” illnesses were
recovered from clinical records as taken by their dealing
physician. Patients whose culture yielded positive results
for pathogens other than S. Typhi were excluded.

The 21 antibiotics checked for their sensitivity to-
wards S. Typhi were; Chloramphenicol (30ug), amoxicillin
(10ug), Trimethoprim-Sulfamethoxazole (25ug), Ciproflox-
acin (5ug), Moxifloxacin (5ug), Levofloxacin (5ug), Ceftri-
axone (30ug), Cefixime (30ug), Cefoperazone/sulbactam
(75/30pg), Cefotaxime (30ug), Ceftazidime (30ug), Azith-
romycin (15ug), meropenem (10ug), Doripenem (10ug),
Imipenem (10ug), Ertapenem (10pg), Piperacillin/tazo-
bactam (110ug), Tigecycline (15ug), Gentamicin (10ug),
Amoxicillin/clavulanic acid (30ug), and Cefepime (10ug).
All of the isolates were not checked exclusively for all the
antibiotics mentioned.

The World Health Organization (WHO) criteria
22 were used to interpret non-resistant, MDR, and XDR
strains as shown in Table 1. Age and gender data were
also obtained from the database. Duration of illness, out-
come, and any prior use of antibiotics were not taken into
account. The study was approved by the Institutional Re-
search and Ethical Review Board (IREB) of Khyber Medi-
cal College Peshawar under reference number 408/DME/
KMC dated; 13/7/2023.

After data acquisition from the laboratory data-
base, it was entered into S.P.S.S version 24.0 for Windows
(SPSS Inc., Chicago, IL, USA). Cases with only positive
cultures for S. Typhi were considered for analysis. After
careful examination, subsequently, any missing values
were identified and endorsed in the analysis. Quantitative
data i.e., age was presented as mean + SD while qualita-
tive data such as gender and resistance status were pre-
sented as frequencies and percentages.
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RESULTS

A total blood samples of 1742 typhoid-suspect-
ed patients of which 949 (54.5%) were males and 793
(45.5%) females, were received in the microbiology labo-
ratory during the study period. Their mean age was 17.64
+ 15.68 (years). After the isolation process, 239 samples
were found positive for S.Typhi with a positivity rate of
13.92%. The majority of isolates were detected in males
(147, 61.5%) as compared to females (92, 38.5%). The
age distribution of the diagnosed patients was positive-
ly skewed with a mean of 12.33 = 10.32 (years) and a
median of 9 years (Range = 0-70 years). Due to the high
positivity rate among younger patients, 93.7% (223/239) of
the confirmed cases were up to 30 years (Range = 0-70
years) while only 81.68% (1422/1742) of all the combined
suspected cases were up to 30 years (Range = 0-100
years).

Among the tested isolates, high resistance was
seen against the first-line, second-line, and third-line
agents, as shown in Figure 1.

Of the 239 positive isolates, 232 had been test-
ed for all three first-line antibiotics. Only 180/232 (77.6%)

were found to be resistant to all three antibiotics.

Further, 157/239 were tested for the three first-line
agents plus fluoroquinolones and third-generation cepha-
losporins. Among them, only 3/157 (1.9%) were suscepti-
ble to all the first-line agents plus third-generation ceph-
alosporins and labelled as non-resistant. Additionally,
9/157 (5.7%) were resistant to all first-line antibiotics and
susceptible to third-generation cephalosporins and were
labeled as multiple drug-resistant (MDR). While 123/157
(78.3%) were resistant to all of the five classes of drugs
and labeled as extensively drug-resistant (XDR) (Table 2).

All of the labeled MDRs (n = 9) were found sus-
ceptible to fluoroquinolones (9/9 ciprofloxacin, 3/3 moxi-
floxacin, 4/4 levofloxacin). The susceptibility of XDRs is
given in Table 3.

DISCUSSION

The current study vyields very concerning data
about the newly evolved resistances in S. Typhi from a
tertiary care hospital in Pakistan. Over three-quarters of
isolates were found resistant to all three first-line agents.
Almost 90% were resistant to all fluoroquinolones and the

Table No 1: WHO criteria for Non-resistant, MDR and XDR Salmonella Typhi

Non-resistant If the isolates are sensitive to first-line antibiotics (ampicillin, chloramphenicol, and trimetho-
prim-sulfamethoxazole) as well as to third-generation cephalosporins (ceftriaxone and cefixime),
with or without resistant to second-line antibiotics (quinolones and fluoroquinolones).

Multi drug-resistant If the isolates are resistant to first-line antibiotics but sensitive to third-line antibiotics (third-genera-
tion cephalosporins),

with or without resistant to second-line antibiotics.

Extensively drug-resistant If S. typhi is resistant to all three lines of antibiotics (ampicillin, chloramphenicol, trimethoprim-sul-
famethoxazole, ceftriaxone, cefixime, quinolones, and fluoroquinolones) but still sensitive to few
antibiotics like azithromycin and carbapenems.

Table No 2: Classification of Salmonella Typhi isolates by Antibiotic resistance status (Data from Khyber Teaching Hospital
Peshawar, Pakistan during Sep 01, 2022 to Mar 31, 2023, N = 157%)

Status n (%)

Non-resistant 3(1.9

Multi drug-resistant (VIDR) 9 (5.7)
Extensively drug-resistant (XDR) 123 (78.3)

Footnote: * Tested for first, second and third-line antibiotics exclusively

Table No 3: Extensively drug-resistant (XDR) Salmonella Typhi isolates susceptibility to tested antibiotics (N = 123)

Antibiotics No. of XDRs tested Sensitive, n (%) Resistant, n (%)
Cefoperazone/sulbactam 123 121 (98.4) 2 (1.6)
Cefotaxime 27 1(3.7) 26 (96.3)
Ceftazidime 36 2 (5.6) 34 (94.4)
Azithromycin 114 113 (99.1) 1(0.9)
Meropenem 123 123 (100.0) 0 (0.0
Doripenem 31 31 (100.0) 0 (0.0)
Imipenem 36 36 (100.0) 0 (0.0)
Ertapenem 36 36 (100.0) 0 (0.0)
Piperacillin/tazobactam 123 122 (99.2) 1(0.8)
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Fig 1: Antibiotic susceptibility of Salmonella Typhi
isolates (Data from Khyber Teaching Hospital Pesha-
war, Pakistan from September 01, 2022, to March 31,

2023, N = 239)

(S = Sensitive, R = Resistant, C = Chloramphenicol, AMP = amoxicillin, TMP-SMX
= Trimethoprim-Sulfamethoxazole, CIP = Ciprofloxacin, CRO = Ceftriaxone, CFM =
Cefixime, CFP/SBT = Cefoperazone/sulbactam, AZM = Azithromycin, MEM = Mero-
penem, TZP = Piperacillin/tazobactam, TGC = Tigecycline).

same percentage had acquired resistance to third-genera-
tion cephalosporins (ceftriaxone and cefixime). Among the
limited number of choices left for the treatment, carbap-
enems, and Tigecycline were found as superior choices
for the XDR strains. Azithromycin, cefoperazone/sulbact-
am, and piperacillin/tazobactam combinations were also
found to have excellent activity with minimum resistance.

In our results, we saw positive isolates of S. Typhi
to be predominant among male and younger patients. The
majority of the articles encountered during the literature
search have obtained consistent findings like ours for both
gender and age except for a single study which showed
female predominance. 2326:2” A possibility for increased in-
cidence among males would be that males spend more
time outside the home and observe more unhygienic
practices. 2 Likewise, a weak immune system in child-
hood could be the leading factor that predisposes them to
infections more compared to other age groups. 2°

A high resistance against the three first-line agents
which makes its usage obsolete has already been report-
ed by many authors during the past years. Khan M et
al. (2020-2021) showed absolute resistance to chloram-
phenicol and ampicillin. 2* Another study by Hussain A. et
al. found 80% resistance to all three agents. 2 These and
other studies ' * further reinforce the contraindication of
the first-line agents anymore for typhoid treatment. In ad-
dition, our findings about fluoroquinolone resistance are
also closely aligned with the past study in Karachi, which
showed 89% resistance to ciprofloxacin *° while another
reported 100% resistance to it 24, slightly higher than our
findings thus making this class of drug a poor choice for
the prevalent strains.

Many past national studies have shown the preva-
lence of XDR strains to be 5% (Islamabad) %', 9% (Karachi)
2, 40% (Lahore) '3, and 48% (Karachi) 25 % while only a

bunch of cases have been reported in other countries. '+ 16
In comparison to these studies, our data shows 78% prev-
alence of XDRs proving that alarmingly it has now taken
over as the dominant strain in Peshawar region as well.
Third-generation cephalosporins which have long been
the drug of choice and still are in non-endemic countries
are also demonstrated in our study to have high resis-
tance againstiti.e., 91.1% to ceftriaxone and 88.2% to ce-
fixime. Past studies indicate a progressive rising trend in
their resistance with time after XDR’s emergence in 2016
as an epidemic in Sindh. Fatima G et al. in 2017-18 found
a resistance of 55% and 50%, respectively * while later in
2019, a resistance of 63% and 71%, respectively were ob-
served for these two agents. 2 Our findings in this regard
are coherent with this rising trajectory and suggest that
as no longer an option for treatment. Further, the majority
of our data come from winter months i.e., September to
March, depicting that XDR cases are no longer appearing
based on seasonality, i.e., post-rainy months but also in
winter as endorsed by other studies. 2*%

In our study, resistance against azithromycin was
detected in 7 (3.2%) isolates overall while only 1 was XDR
as well. Meropenem had on the other hand 3 resistant
strains, imipenem and ertapenem 1 each while all car-
bapenems were the most stable with 100% sensitivity
against XDRs. Similar results have been obtained by other
studies that show 100% sensitivity of these two classes of
drugs towards XDR. 23243 Then there are others where
resistance has been detected to azithromycin in Karachi
% Lahore 3, and Nepal 2. Similarly, there are now case
reports of meropenem resistance as well. '* % Resistance
to azithromycin and carbapenems is a new emerging
problem where we have already started heading. While
azithromycin resistance has increased across Southeast
Asian countries during these years after its emergence in
Bangladesh in 2019, 3* a contributing factor to it was its in-
judicious use during the COVID-19 pandemic. A multi-na-
tional study across 71 countries found that most sold
broad-spectrum antibiotics during the pandemic were
macrolides. * The rate of bacterial co-infection is only 8%
with COVID-19 %, but an Egyptian study estimated 75%
of them receive antibiotics with azithromycin being on the
top of the list. ¥ It is noteworthy that although carbape-
nem resistance is lowest at this point, its resistance has
been witnessed in non-typhoidal salmonella, and soon, it
is feared that it will spread to S. Typhi thus marking the
emergence of pan-drug resistant strains ®as 14 of its cas-
es are previously reported from Pakistan. % Our study is
based on in vitro activity and not on clinical experience.
The clinical response to these last-resort drugs might not
be as anticipated.

Many studies have proposed the importance of
multi-drug regimens for XDR typhoid and its control. The
regimen of azithromycin (bactericidal) plus meropenem
(bacteriostatic) has been suggested by a study at Aga
Khan University Hospital (AKUH), Karachi, to have superi-
or activity with better clinical outcomes than azithromycin
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alone. “° Even before the emergence of XDR, a compara-
tive study by Zmora N et al. in Nepal showed the superi-
ority of azithromycin plus ceftriaxone over either alone be-
cause of their synergistic mechanism of action. It reduced
the time to defervescence, hospital stay, decreased chron-
ic carrier state, and hence the chance of resistance. #' But
the reason why carbapenems could not be prescribed
to the large scale population is that the per day cost of
azithromycin is just US$5.87 whereas for meropenem it
is US$88.46 in Pakistan. 4° At present, due to its low cost,
oral azithromycin is still the preferred optimal treatment
and not intra-venous meropenem in countries with poor
socioeconomic status like ours.

XDR has spread to other countries from Pakistan
through travelers. Data from the Centre for Disease Control
(CDC’s) Surveillance system from 2018 to 2021 regarding
XDR typhoid cases reported that 88% of the patients had
travel history to or from Pakistan. While all were suscep-
tible to azithromycin and meropenem. 2’ A review article
about the history of XDR S. Typhi has concluded that 2018
and 2019 as the years when intercontinental transmission
of XDR typhoid cases occurred to the USA, UK, and Cana-
da from Pakistan. 38 Keeping that in mind, the right empiric
treatment choice for cases of typhoid among travelers to
XDR endemic regions would be azithromycin, a carbape-
nem, or both.

One of our significant findings was the astonish-
ing activity of cefoperazone combination with a beta-lac-
tamase inhibitor, salbactam. We could not find an article
looking into the details of this third-generation cephalo-
sporin therapeutic function against XDR S. typhi strains
but previously rather poor sensitivity has been reported. #
Due to our compelling results, its curative potential should
be explored by other such studies to ascertain its clinical
capability. Among the other drugs tested, we found good
in vitro activity of the piperacillin/tazobactam combination
(with only one XDR as resistant) and Tigecycline. The pip-
eracillin/tazobactam effectiveness has been proven in the
past by Jabeen K et al. with 98% sensitivity '* and others
with 100% sensitivity against XDR. 27 % Similarly, the ex-
cellent activity of Tigecycline has also been repeatedly re-
ported. >4 But like carbapenems, the impediment to their
clinical application is cost and affordability.

Apart from active treatment for XDR containment,
vaccine campaigns have been carried out in endem-
ic regions of the country which have yielded success to
an extent. * Other prevention strategies, including mass
hygiene awareness, sanitation, and provision of clean
drinking water have been conducted that had a positive
impact in this regard. * But given the worsening situa-
tion, for such activities to have a meaningful impact, they
should be encouraged on a national scale in a pro-active
approach, instead of being limited to only endemic parts.

This study has several limitations. Firstly, the data
retrieved from the laboratory had only two categories
(sensitive/resistant) without including the intermediate cat-

egory for the resistance status. Secondly, all isolates were
not tested against the full panel of 21 antibiotics. Hence
care should be taken while interpreting resistance to in-
dividual antibiotics with attention to their percentage and
isolates tested. Thirdly, since our study used the disc dif-
fusion method, which could only provide qualitative data
about the resistance, we could not obtain minimum inhibi-
tory concentration (MIC) values which are more important
to see the true quantitative extent of resistance. Another
limitation is that it is not a multi-centric study and could not
reflect the situation in the rest of the country.

CONCLUSION

XDR salmonella typhi has taken over as the dom-
inant strain in the Peshawar regions as well. Oral azithro-
mycin is still the drug of choice for empiric treatment of
typhoid in endemic regions. A more proactive approach is
necessary to ensure the safety of this drug. Moreover, en-
hanced surveillance of the pathogen resistance patterns
and prescribing antibiotics only after culture and sensitiv-
ity (C/S) reports are recommended for all the suspected
cases. The catastrophe of azithromycin resistance is al-
ready upon us. Other viable but expensive treatment op-
tions left are carbapenems, tigecycline, and piperacillin/
tazobactam which should be provided by the government
looking at its cost. We should start looking into alternative
cheap treatment options and observe their clinical out-
comes for the XDR strains.
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ABSTRACT
Objectives: To determine the frequency of self-medication with antibiotics and its causative factors in South Waziristan.

Material and Methods: A cross-sectional study was conducted in the Tehsil Wana of South Waziristan, Khyber Pakhtunkhwa.
A total of 400 participants were selected using a convenient random sampling technique. Data was collected by using a
structured questionnaire after obtaining informed consent. The questionnaire included demographics, socioeconomic vari-
ables, and information on self-medication with antibiotics i.e. reason for self-medication, source of procurement, symptoms
that lead to self-medication, and type of antibiotic used.

Results: Of 400 subjects, 373 (93.25%) agreed to participate. The frequency of antibiotic self-medication in the study area
was 84.5%. The most common reason for self-medication with antibiotics was saving money (38%). The common antibiotic
used by most study participants was Amoxicillin/Clavulanic acid (42%) with respiratory tract infections as the most common
indication for their usage (62%). A significant association between self-medication of antibiotics was observed with age, mar-
ital, education, and economic status of the respondents (p<0.05). No significant association of self-medication was found
with gender distribution (p-value 0.438).

Conclusion: The study showed a significantly high prevalence of self-medication practices with antibiotics, revealing a strong
association with socio-demographic factors. A multi-sectoral approach is needed to deal with this alarming situation in this
war-affected underdeveloped district of Khyber Pakhtunkhwa.

Keywords: Self-medication, Antibiotics, Adult population, Waziristan, Khyber Pakhtunkhwa

This article may be cited as: Gul R, Haroon M, Faisal MS, Khan SZ, Khan AZ, et al. Unveiling Trends; Self-Medication
With Antibiotics And Its Associated Factors In The Adult Population Of South Waziristan. J Med Sci 2024 July-Septem-
ber;32(3):267-271

INTRODUCTION tion in northern Europe is 3% as compared to 4 to 75% in

“Self-medication is the self-use of any pharmaceu- Asia. In Pakistan, few studies are conducted in this regard
tical product for the treatment of any self-diagnosed expe- revealing a higher prevalence of self-medication i.e. 61.2%
rience and symptoms without consultation with a health in the rural population of Islamabad and 80.4% in Karachi.
care provider”. ! It is a public health concern across the * Among the self-medication of drugs, self-medication of

world. Reports suggest that the prevalence of self-medica- antibiotics is of more concern because its irrational use
Correspondence causes the development of antibiotic resistance strains,

Dr. Muhammad Saleh Faisal resulting in the treatment failure of previously treatable

Assistant Professor bacterial diseases. In this regard, the United Nations Gen-
Department of Pharmacology, Khyber Medical College, eral Assembly passed a declaration of global cooperation
Peshawar - Pakistan for fighting against anti-microbial resistance in 2016. 3
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Email: drsalehfaisal@gmail.com The prevalence of antibiotic self-medication in un-

Date Received: 16-05-2024 derdeveloped countries is much higher. Factors like lack
Date Revised: 02-8-2024 of awareness, health care facilities, high cost of health,
Date Accepted: 27-8-2024 and irrational prescription of antibiotics by health profes-
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sionals contribute to this ill practice. 4 Despite the efforts of
global and regional health authorities, the purchase of an-
tibiotics without prescription is an increasing trend glob-
ally. It is reported to be 47% in Southern Europe, 30% in
Eastern Europe, 25% in South America, 39% in the Middle
East, and 58% in Asia. ® Pakistan, being an underdevel-
oped country, has a similar position. The irrational use of
antibiotics leads to complications like drug interactions,
under or over-drug dosing, incorrect diagnosis, and de-
lays in appropriate treatment. All these factors contribute
to the emergence of antibiotic-resistant strands of bacte-
ria. In 2014, WHO published a report declaring this serious
issue an emergency where we are heading towards an
antibiotic-resistant era. ©

In another WHO report, more than 50% of antibi-
otics are used irrationally, while 50% of the patients do
not follow the recommended dosage and duration. 7 Most
people treat illness through self-medication, to save time
and money, long distances from medical facilities, and
lack of health care system. 8 To determine the magnitude
of this serious problem of self-medicated antibiotics, sev-
eral studies have been conducted in different parts of the
world reporting the prevalence range from 26 to 81.25%
including big cities in Pakistan. *'® This study was an at-
tempt to determine the prevalence of self-medication of
antibiotics in the tehsil Wana, a completely rural area of
South Waziristan with having population of 152,881. It is
a war-torn area lacking basic healthcare services with no
available literature on the topic. We also intended to eval-
uate the associated factors leading to self-medication of
antibiotics among the adult population of this region.

MATERIAL AND METHODS

A cross-sectional study was carried out in the Te-
hsil Wana of South Waziristan, Khyber Pakhtunkhwa from
June 2023 to December 2023. A sample size of 400 sub-
jects was calculated using the OpenEpi website, with a
95% confidence interval and 45% frequency of antibiotic
self-medication as reported in Punjab.™ After approval
from the Institutional Research and Ethical Review Board
(IREB) vide letter number 295/DME/KMC, residents of
both genders aged 18 years & above were included in the
study. The study excluded respondents under 18 years
old, critically ill patients (due to their complex medical
conditions and poly-pharmacy which could confound the
study results regarding the use of antibiotics), and mental-
ly disabled subjects (to ensure the reliability of data, pre-
venting potential stress, particularly for those who might
have difficulty providing informed consent or understand-
ing study procedures).

The study was conducted in the community rath-
er than in a hospital or healthcare facility. The data was
collected using a convenient random sampling technique
ensuring all outcomes are given equal chance of getting
selected in the sample. After informed consent, the par-

ticipants were interviewed and a close-ended structured
questionnaire was administered for data collection. The
questionnaire included demographics, socioeconomic
variables, reasons, and information on self-medication
with antibiotics during the last six months i.e. source of
procurement, symptoms that lead to self-medication,
types of antibiotics used, and their frequency.

The data collected was entered and analyzed in
SPSS version 22. Descriptive statistics such as frequen-
cies and percentages were calculated for categorical
variables. The chi-square test was used to determine the
association between socio-demographic variables and
self-medication practice of antibiotics.

RESULTS

In this cross-sectional study, 400 subjects were
enrolled having a mean age of 43+5 years with 78% male
and 22% female. The response rate of study participants
was 93.25% of which 29.8% (111) respondents were illit-
erate, 36.4% (136) were primary, 22.5% (84) high school,
and 11.3% (42) were bachelor or above. Most of the re-
spondents belonged to the occupation of farming (33.8%),
8.6% were students, 18% were housewives, 8.8% were
businessmen, 7.8% were drivers, 2.9% were government
employees, and 20.1% were unemployed. About 80% of
subjects had low socioeconomic status with a total family
income of less than 45000 PKR.

In the study area, 315 (84.5%) respondents ad-
mitted self-medication with antibiotics. Most of them got
information about these antibiotics from family and friends
(48.9%), 37.1% from old prescriptions for the same illness,
and 14% received information from pharmacy shops.
Common reasons identified by the study population for
self-medication with antibiotics are shown in Figure I. Most
of the participants used them to save money (38%) while
some considered their illness too minor for consultation
(85%). Few respondents mentioned other factors like
avoiding the hassle of going to the doctor, previous expe-
rience with the same illness, and urgency of the problem.

As depicted in Figure 2, respiratory tract infections
were the leading cause of self-medication with antibiotics
(62%), followed by gut-related infections. Other important
symptoms for which drugs were self-administered includ-
ed generalized body aches, fever, wounds, skin, ear, and
eye-related problems, and urinary tract symptoms. The
type/category of self-medicated antibiotic was also deter-
mined as shown in Figure 3. Amoxicillin/clavulanic acid
was the most commonly used antibiotic (42%) followed by
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Amoxicillin, Metronidazole, Ciprofloxacin, Erythromycin,
and Azithromycin. A few participants also identified Am-
picillin, Co-trimoxazole, and Cefixime as the antibiotics of
choice for their iliness. Only 2% of respondents have used
topical ophthalmic drugs like polymyxin B sulfate and bac-
itracin zinc (Polyfax).

The association of self-medication practice of an-
tibiotics with different socio-demographic variables is dis-
played in Table I. A significant association was observed
between self-medication practice and the age, education,
economic, and marital status of the respondents (p<0.05).
With increasing age, the likelihood of self-medication with
antibiotics increased whereas the practice of self-medi-
cation among respondents with better education and in-
come status was significantly low. Moreover, those who
were married were more exposed to self-medication with
antibiotics as compared to those who were unmarried. No
significant association was found between gender and
self-medication (p-value 0.438).

Table No 1: Association of self-medication with different
socio-demographic variables

Urgency
Past experience 4%
10%

Minor illness
35%

Saving money
38%

Fig 1: Reasons for self-medication with antibiotics
RESP TRACT INFECTIONS 62%

GIT INFECTIONS

BODY ACHES

WOUNDS

FEVER

URINARY TRACT INFECTIONS
EAR/EYE INFECTIONS

SKIN PROBLEMS

0 20 40 60 80

VARIABLES ANTIBIOTIC USE PVALUE Fig 2: Disease/Symptoms leading to self-medication
Yes No (Chi-Square)
AGE (Years) 2%

18-28 88 (23.6%) 28 (7.8%) 0.009 N

29-38 108 (29.0%) 18 (4.8%) g .

39-48 69 (18.5%) 9 (2.4%) : TR

5% 4%
49 & above | 50 (13.4%) 3 (0.8%) ' D0ass 2

Total 315 (84.5%) 58 (15.5%) A Y R

\@{\\“ 6\&“ & &(\o _‘\@e‘ vQ\ ) 6\0'43’ & ¥ &
GENDER g " B F s &
() ) *@(\ @é\“ \‘@‘E
Male 248 (66.5%) | 43 (11.4%) 0.438 r & T
Female 67 (18%) 15 (4%) Qo\@**
MARITAL STATUS
Married 278 (74.5%) 42 (11.3%) 0.001 Fig 3: Categories of self-medicated antibiotics
i 7 (9.99 16 (4.39
Unmarried 37 (9.9%) . o6( 3%) DISCUSSION
EDUCATION I . . . .

. Self-medication is a burning public health issue
llliterate 105 (28.2%) 6 (1.6%) 0.000 because the use of antibiotics without the prescription of
Primary 120 (32.2%) 16 (4.3%) qualified health professionals is a common practice glob-

High school 62 (16.6%) 22 (5.9%) ally. It is reported more .in underde\{eloped countries. This
Bachel : " study was conducted in the Tehsil Wana of South Wa-
Zioigr/ 28 (7.5%) 14 (3.8%) ziristan revealing an 84.5% prevalence of self-medication
with antibiotics. Though, it is less than the prevalence re-
INCOME (PKR) ported in Peshawar (100%), it is higher than rural dwellers
<15000 33 (8.8%) 29 (0.5%) 0.006 of Punjab (45%), Sindh (81.25%), and many neighboring

15000-30000 | 104 (27.9%) 10 (2.7%) countries like Bangladesh (23.55) and India (57%). © +1¢
30000-45000 | 124 (39.4%) 28 (48.3%) In the current study, saving money was the main
45000-60000 41 (11%) 16 (4.3%) reason (37.8%) for self-medication with antibiotics. The
same reason was identified in other studies conducted

60000= 13 (3.5% 2 (0.5%)

https://doi.org/10.52764/jms.24.32.3.11 269 J Med Sci 2024 July-September;32(3):269-271



UNVEILING TRENDS; SELF-MEDICATION WiTH ANTIBIOTICS AND ITs AssociATED FAacToRs IN THE AbuLt PopuLaTion OF SoutH WAZIRISTAN

in Pakistan and Malaysia. ' Most respondents identified
their family or friends as the leading source of information
about these antibiotics (48.9%), resembling the results of
a study conducted in Uttar Pradesh, India. '® However, in
studies conducted in Greece and Cameroon, a maximum
number of respondents received information from phar-
macy shops unlike our study i.e. 14%. ' 2° As reported in
various studies conducted in the Hamdard University of
Karachi?!, Qom state of Iran'® and Southern Iran,? we have
also observed respiratory tract infections as the common
illnesses (61.9%) which compelled respondents to take
antibiotics without consulting health professionals. This
also indicates a high prevalence of respiratory microbes
in these areas causing such infections which need to be
addressed with proper surveillance.

The current study revealed Amoxicillin/Clavulanic
acid (Augmentin) as the most frequently used category
of antibiotics (42.2%) among the respondents followed
by Amoxicillin. The same category was also determined
in the urban areas of Peshawar'® whereas Metronidazole
(Flagyl) was reported as the most common category in
Karachi.?

Association between socio-demographic variables
and self-medication practices were also measured in this
study. No significant association was found between gen-
der and self-medication, which aligns with the results of
a study conducted in rural Bengaluru, India.?®> Moreover,
self-medication practices were more common in the mar-
ried respondents, contradicting the findings of a similar
study conducted in Cameroon. 2° The probable cause
could be an increase in financial liabilities after marriages
in developing countries like Pakistan.

A significant association was observed between
self-medication practices and the age, education, and eco-
nomic status of the respondents i.e. chances of self-medi-
cation increased with increasing age, and decreased with
increasing education and economic status. Similar results
were measured in a study conducted among university
students in southern China. "' This is because age and
education tend to increase awareness among respond-
ents while better economic conditions enable them to ap-
proach healthcare facilities and prevent irrational use of
drugs.

Lack of awareness regarding rational use of anti-
biotics and poor healthcare facilities were detected to be
the major reasons for such alarmingly high prevalence of
self-medication with antibiotics in tehsil Wana. The data
will serve as a piece of useful evidence for policymakers
to make timely decisions and discourage self-medication
practices in the region by providing quality and afforda-
ble healthcare services. Most importantly, bringing aware-
ness in the local population regarding the consequences
of self-medication with antibiotics should be incorporated
into the agenda.

CONCLUSION

Self-medication practice with antibiotics is highly
prevalent in the Tehsil Wana of South Waziristan. Poverty

was found to be the major associated reason, beta-lactam
was the commonest self-medicated antibiotic, and res-
piratory tract infection was the most common indication
for use in this war-torn area.
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ABSTRACT
Objective: To determine the correlation between asthma control score and small airway dysfunction.

Material and methods: Patients presenting to the OPD of Pulmonology with a diagnosis of asthma were enrolled in the study.
Their asthma control was assessed via a validated scale rating from 5-25 (Asthma control test) and their spirometry was
performed. Mid-expiratory flow (FEF25-75%) was taken to measure small airway dysfunction. All the spirometric parameters
including FEV1, FVC, FEV1/FVC, PEFR, and FEF25-75% were obtained. The data was analyzed via SPSS 22. Pearson’s
correlation between ACT score and FEF25-75% was calculated. A p-value of <0.05 was taken as significant.

Results: A total of 78 adult patients were enrolled of which 42.3% were males. The Mean age of them was 46.79 (+17.7), BMI
26.86 (= 7.2), and FEV1 was 53.1% predicted (= 20.7). Five percent of patients had normal FEV/FVC but low FEF25-75%.
The Pearson’s correlation between ACT score and FEF25-75% was 0.289 (p=008). After linear regression analysis, an R2
of 0.11 was obtained.

Conclusion: We found a statistically significant but weak correlation between asthma control score and small airway dysfunc-
tion. FEF25-75% may be of value in the diagnosis of asthma when the patient has symptoms and conventional spirometry
is normal.

Keywords: Asthma, Asthma Control Test, Small Airway Dysfunction

This article may be cited as: Ahmad H, Farooqi RJ, Ashraf S. Relationship Between Asthma Control Score And Small
Airway Dysfunction In Patients With Bronchial Asthma. J Med Sci 2024 July-September;32(3):272-275

INTRODUCTION The reason behind this is that FEV1 represents mainly the
obstruction in major airways while asthma affects small
airways as well. Small airways are affected in about 65%
of patients with asthma. * Small airway disease is related
to more severe asthma. > FEF25%-75% as compared to
FEV1 is more sensitive in detecting small airway dysfunc-
tion as theoretically, it is less effort dependent and it does
not include airflow at high lung volumes as compared to
FEV1.6

Asthma is a common respiratory disorder affect-
ing all age groups. It is characterized by remissions and
exacerbations of respiratory symptoms like cough, chest
tightness, and difficulty breathing. It affects approximately
300 million people in the world resulting in high morbid-
ity and mortality. The estimated prevalence ranges from
1-18% of the population among different countries. ' The
exact prevalence of asthma in Pakistan is not known but it

is estimated to be 4.3%. 2 The utility of FEF25%-75% can be of value in de-
The GINA guidelines recommend Spirometric indi- tecting diseases of small airways that can be an important

ces like FEV1 and FEV1/FVC to diagnose the disease and target for various inhaled medicines with ultrafine particles.
monitor the response to treatment. It correlates well with Whether determination and interpretation of FEF25%-75%

the severity of the disease. > However normal values of has any added value to FEV1 in asthma management is
these indices cannot exclude asthma mainly because al- a matter of debate. A study conducted by Quanjer et al.
teration of FEV1 is observed only in overt airflow limitation. (2014) reported only 3% of the study population with nor-
mal FEV1 and FVC had a decreased FEF25%-75% and
Correspondence concluded that the determination of FEF25-75% does not
,I:;s:ztlakr:slfrg?ei:;fd Farooqi contribute to clinical decision-making. 7 On the other hand,
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The rationale of our study was that the literature
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about small airway dysfunction and its relationship with
pulmonary functions is limited, focused mainly on FEV1
and the results are conflicting. This study was designed to
determine the correlation between asthma control score
and small airway dysfunction which may be helpful re-
garding treatment particularly targeting small airways to
achieve better asthma control.

MATERIALS AND METHODS

This cross-sectional descriptive study was per-
formed over patients presenting to the Outpatient Depart-
ment of Pulmonology of Khyber Teaching Hospital with
a diagnosis of asthma were enrolled in the study. Their
asthma control was assessed via a validated scale rating
from 5-25 (Asthma control test) and their spirometry was
performed. Mid-expiratory flow (FEF25-75%) was taken to
measure small airway dysfunction. © All the spirometric
parameters including FEV1, FVC, FEV1/FVC, PEFR, and
FEF25-75% were obtained. Patients with acute severe
asthma, when spirometry could not be performed or con-
traindicated, and patients with associated pneumonia,
angina, Pneumothorax, bronchiectasis, cardiac or respi-
ratory failure were excluded. A Sample size of 78 was cal-
culated via OpenEPI, keeping the confidence level of 97%,
and a proportion of 4.3%. data was collected through con-
venient nonprobability sampling.

After approval from IREB of the hospital (No:
401/DME/KMC, dated: 11/7/2023), all patients fulfilling
the inclusion criteria were assessed via ACT as part of
the management protocol. A trained respiratory techni-
cian performed the spirometry to determine FEF25-75%
and asthma control score. The latest model of comput-
er-based spirometer (spirolab lll) was used. A hospital MR
number, gender, Age, weight, and height of the patients
were noted. Spirometry readings of FEV1 and FEF25-75%
were recorded in a proforma.

The data was analyzed via SPSS 22. Mean, and
std deviation was calculated for age, FEV1, PEFR, FEF25-
75%, and Asthma control score. Frequency and percent-
ages were calculated for gender. Pearson correlation
was applied to determine the correlations between FEV1,
FEF25-75%, and Asthma control scores. A p-value of <
0.05 was taken as significant. Linear regression analysis
was performed to determine the true relationship between
these variables.

RESULTS

A total of 78 adult patients were enrolled, 42.3%
of these were males. Mean age was 46.79 (* 17.7),
BMI=26.86 + 7.2, FEV1 53.1% predicted (+ 20.7), mean
FEV1/FVC 64 (+ 9. 6). Five percent of patients had normal
FEV/FVC but low FEF25-75%. The Pearson’s correlation
between FEF25-75% and ACT was 0.289 (p=008). After
linear regression analysis, R2 of 0.11 was obtained (Fig-

ure: 01). There was a significant correlation between FEV1
(% predicted) and FEF25-75% with R2 0.74 (shown in Fig-
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Fig 1: Correlation between FEF25-75% and Asthma
Control Test score.
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Fig 2: Correlation between FEV1% predicted and
FEF25-75% predicted.

ure: 02)

DISCUSSION

Chronic airway inflammation is one of the main
characteristics of bronchial asthma. It involves both small
and large airways. Small airways are rather affected earli-
er in the course of the disease. Small airway dysfunction
can be seen even in patients with mild asthma who have
normal traditional spirometric indices." Although FEV1 is
the established parameter for diagnosis and grading the
severity of bronchial asthma, it can be normal in some
patients particularly those with a milder form of the dis-
ease or cough variant asthma. Further investigations are
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required in such patients to confirm the diagnosis. Studies
suggest that asthmatic patients may have normal FEV1,
FVC, and still an abnormally low FEF25-75% that is a
measure of small airway dysfunction. ' Small airway dys-
function (FEF25-75%) is related to asthma symptoms, its
long-term persistence, and poor outcomes independent
of large airway involvement.'

Our study found that FEF25-75% has a weak cor-
relation with Asthma control test scores, which may indi-
cate that both clinical parameters and pulmonary func-
tions need to be assessed separately. FEF25-75% has
been suggested as an additional tool for the assessment
of asthma control.™*

The second conclusion of our study was that
FEF25-75% was low in 5% of our study population in
whom conventional spirometric indices were normal. A
study conducted by Quin et al has revealed that FEF ., %
represents small airway function and it is more sensitive
at reflecting bronchial hyperresponsiveness, and disease
severity as compared to FEV, % in asthmatic patients. The
authors suggested further assessment of FEF25-75% in
asthma management, particularly for those with small air-
way dysfunction who present with normal FEV,%. 8 Hence,
measuring FEF25-75% may be a more sensitive parame-
ter in diagnosing bronchial asthma, particularly the milder
form of the disease.

Lastly, FEF25-75% was found to be strongly cor-
related with FEV1. Similar results have been shown by a
post-hoc analysis of a tiotropium-based trial showing a
moderate to high correlation between FEV1 and FEF25-
75% (r =0.73-0.80) and the later was shown to be a more
sensitive measure of the treatment response. ®

A retrospective analysis of spirometry data ob-
tained from 22767 patients by Quanjer et al. conclud-
ed that Measurements of maximum mid-expiratory flow
(FEF25-75%) and FEF75% are highly correlated with con-
ventional spirometry indices, which are in contrast to our
results. Moreover, this analysis suggested that these ma-
neuvers (FEF25-75, FEF75%) provide little or no addition-
al information over and above the traditional spirometry
indices. The main logic behind their conclusion was that
a decrease in FEF25-75% in those patients having normal
FEV1 and FEV1/FVC can occur because of a reduction
in volume rather than lung function impairment by itself.
However, this study included small children of age as low
as 3 years and analyzed retrospective spirometry data and
not the real patient symptoms. ”

The therapeutic significance of small airway dys-
function in asthma has been explored in another study,
concluding that delivering inhaled corticosteroid medi-
cines to distal airways via HFA-based formulation may
have the potential to treat bronchial asthma more effec-
tively with lower steroid dose as compared to CFC formu-

lations. 1©

Small airways may be a potential target for the
treatment of airway diseases including asthma. Further
research is needed to confirm whether the assessment of
small airway function has a clinical impact and is placed in
routine clinical practice.

A single parameter (FEF25-75%) taken to measure
small airway dysfunction limits the efficacy of this study.
Further large-scale experimental studies are needed to
strengthen the evidence in this regard.

CONCLUSION

The study concludes that there was a significant
but weak correlation between asthma control score and
small airway dysfunction but a strong correlation between
FEV1 and FEF25-75% predicted (R2=0.74). Clinical vari-
ables (ACT) cannot reliably be predicted from spirometric
variables (FEF25-75%) in these patients, hence both need
to be assessed separately. Moreover, the FEF25-75% may
be of value in diagnosing asthma when the patient has
symptoms and conventional spirometry is normal.
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CORRELATION OF LENGTH OF UMBILICAL CORD WITH
FETOMATERNAL OUTCOMES IN TERM PREGNANCIES
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Department of Gynecology and Obstetrics, Khyber Teaching Hospital, Peshawar - Pakistan

ABSTRACT
Obijective: To determine the association between umbilical cord length and feto-maternal outcomes in term pregnancies

Materials and Methods: This cross-sectional study was carried out at Khyber Teaching Hospital Peshawar Pakistan from
March 2023 to September 2023 involving 153 pregnant women aged 18-40 with a fetus of 37 to 42 weeks of gestation and
with spontaneous labor. Labor was monitored using a partogram and frequent fetal heart rate auscultation. Abnormal fetal
heart rate was detected on CTG. Fetal cord length was measured and categorized into long, normal, and short cords. Ma-
ternal and fetal outcomes were noted. Data analysis was performed using SPSS version 23 and the Chi-square test with a
p-value of < 0.05 was considered significant.

Results: The study found that the mean maternal age was 29.30+8.48 years, the mean gestational age was 38.098+4.19
years, and the mean cord length was 53.75 + 21.79 cm. The majority of cases were in the normal cord category (72.55%),
followed by long cords (17.65%) and short cords (9.8%). Abnormal APGAR score was observed in 4.5%, 40%, and 25.9%
of infants in normal, short, and long cords groups respectively. Stillbirths were observed in 4.6%, 26.67%, and 18.52% of in-
fants in normal, short, and long cords groups respectively. Normal vaginal deliveries were observed in 87.38%, 53.33%, and
62.97% of mothers with infants in normal, short, and long cords groups respectively, while forceps delivery was performed
in 5.4%, 2%, and 7.4% in normal, short, and long cords groups respectively. Cesarean section was performed in 16.22%),
26.67%, and 29.63% of mothers with infants in normal, short, and long cords groups respectively.

Conclusion: The current study concludes that there is an association between umbilical cord length and fetal outcome. With
abnormal umbilical cord length, the possibility of fetal asphyxia i.e., decreased APGAR score and fetal mortality increases.
However, the umbilical cord length is not significantly associated with maternal outcomes.

Key Words: Apgar score, Feto-maternal outcome, Umbilical cord

This article may be cited as: Akhtar N, Ghayur MS, Bangash AG, Akhtar Z, Samad A, Riaz S. Correlation Of Length Of
Umbilical Cord With Fetomaternal Outcomes In Term Pregnancies. J Med Sci 2024 July-September;32(3):276-280

INTRODUCTION

The umbilical cord serves as a connection be-
tween the fetus and the placenta. It is the exclusive path-
way for the passage of materials between the mother and
the fetus. It grows from the remains of the yolk sac and
allantois. ' It has several critical roles, including providing
oxygen-rich blood and nutrients to the fetus. 2 It also trans-
ports waste materials and deoxygenated blood from the
fetus to the maternal circulatory system, where they can
be eliminated. ®The cord ranging in length from 40 to 300
cm, ensures safe movement for the infant without harming
the cord or placenta. Usually, an umbilical cord is consid-
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ered short when it is less than 30 centimeters in length
while a long umbilical cord is more than 70 cm in length. *

Umbilical cords may be extremely long or short.
These differences have generated concerns about their
possible influence on fetal well-being and growth. ® Re-
search studies have looked into the link between the
length of the umbilical cord and fetal development.

Too long cords are possibly linked to a higher
possibility of fetal growth retardation since the excessive
length of the fetal cord might impede blood supply to the
fetus. ¢ On the other hand, too short cords could hinder
fetal activity and perhaps impair fetal development. How-
ever, the relationships discovered in these investigations
aren’t constantly constant, and other factors, such as the
existence of knots in the cord, might play an important
part in fetal development.

Cord constriction can cause fetal distress, which is
characterized by abnormalities in the fetal heart rate and
blood oxygen levels. ™® Fetal distress can be a serious
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problem at delivery, necessitating emergency procedures
like an emergency cesarean section. Umbilical cords may
develop true knots that are knots in the cord body. True
knots occur more frequently in longer cords and may in-
crease the danger of cord compression. '* ' Short umbili-
cal cords are also related to a delay in the second stage of
labor and negative obstetrical outcomes such as congen-
ital abnormalities and mortality.

Similarly, extended umbilical cords are linked to
higher birth weight, poor newborn outcomes, low Apgar
scores, and cord entanglement. '2Research reported a re-
lationship between the length of the umbilical cord show-
ing that short umbilical cords were related to poor Apgar
score in 30.64% of babies and stillbirth in 11.29% of ba-
bies, and long umbilical cords have been linked with low
Apgar score in 23.89%0f babies and stillbirth in 12.57% of
babies.

There is a scarcity of evidence available in our
population on the association between umbilical cord
length and feto-maternal outcomes. This study aims to ex-
plore the association between umbilical cord length and
unfavorable obstetric outcomes in our population. This
may help the obstetricians to anticipate the complications
associated with umbilical cord length to prevent newborn
problems.

MATERIAL AND METHODS

This cross-sectional study was carried out in the
Department of Obstetrics and Gynecology, Khyber Teach-
ing Hospital, Peshawar from March 2023 to September
2023 including 153 pregnant ladies. The sample size was
calculated with the help of the Raosoft sample size cal-
culator using the frequency of stillbirth in 11.29% of ne-
onates with short umbilical cords, taking the confidence
level 95%, and margin of error 5 %. '

Pregnant women in the age range of 18 to 40
years with 37-42 weeks gestation having singleton fetuses
in spontaneous labor presented to the labor room were
included in the study. Women with ruptured membranes,
with congenital fetal defects, with multiple pregnancies,
and those having any chronic comorbidities were exclud-
ed from the study.

The course of labor has been monitored using a
partogram. Frequent auscultation was used for fetal mon-
itoring during labor. All women with abnormal fetal heart
rates were monitored on CTG for any abnormal findings.
Reduced baseline variations, prolonged tachycardia, fluc-

tuated deceleration, and late decelerations were all con-
sidered signs of fetal distress and required immediate
delivery. Following the birth of the fetus, the chord was
clamped on twice and divided in the center. The length
of the cord was measured from the fetal umbilicus to the
cut end (1% part) and from the cut end to the placenta (2™
part) using measuring tape. Both the measures were add-
ed to each other.

All the cases were categorized as long, normal,
and short according to the length of the cord in centime-
ters as follows; the short chord group contained cases
with lengths less than 30 cm, regular lengths from 30 to
70 cm, and long cords with lengths between more than 70
cm. Maternal outcomes like the mode of delivery (normal
vaginal, forceps delivery, and C-section delivery) and fetal
outcomes like APGAR score at 1 minute and stillbirth were
also noted in each case. Fetal ICU admissions were also
noted in all patients. SPSS version 23 was used for data
analysis. The chi-square test was applied to the data ob-
tained keeping a p-value of < 0.05 as significant.

RESULTS
In this study, the mean maternal age was
29.30+8.48 years, the mean gestational age was

38.098+4.19 years, and the mean cord length was 53.75
+ 21.79 cm. The cord length ranged from 24 to 150 cm.
In maximum cases, 111 (72.55 %), having cord length
between 30-70 cm were in the normal length category,
followed by 27 (17.65 %) cords in length more than 70
cm i.e., long cords category while the remaining 15(9.8%)
cords fall in short cord category (Figure 1).

The mean APGAR score observed was
6.15+3.099. Of the total 111 infants with normal umbilical
cords, 5 (4.5%) had APGAR scores of less than 6 while
106 (95.5%) had APGAR scores=6. In the long cord group
with a total of 27 infants, 7 (25.9%) had APGAR scores of
less than 6 while 20 (74.1%) had APGAR scores=6. In the
short cord group having 15 infants, 6 (40%) had APGAR
scores less than 6 while 9 (60%) had APGAR scores=6.

The p-value was 0.000014, which was significant.
Stillbirths were observed in 4 (3.6%), 4 (26.67%), and 5
(18.52%) infants in normal, short, and long umbilical cord
groups respectively using a Chi-Square test with a p-value
of 0.00131 which was significant (table 1).

Regarding maternal outcomes normal vaginal de-
liveries were observed in 87 (78.38%), 8 (53.33%), and 17
(62.97%) mothers in infants with normal, short and long

https://doi.org/10.52764/jms.24.32.3.13

277

J Med Sci 2024 July-September;32(3):277-280



CoRReLATION OF LENGTH OF UmsiLicAL Corb WiTH FETOMATERNAL OuTcoMES IN TERM PREGNANCIES

Table No 1: Fetal Outcomes (APGAR scores and Stillbirths) to Cord Length

Cord length APGAR score < 6 APGAR score = 6 p value Still birth Live birth p value
Normal 5 4.5% 106 95.5% 3.6% 107 96.4% 0.00131
Short 6 40% 9 60% 26.67% 11 73.33%
Long 7 25.9% 20 74.1% 18.52% 22 81.48%
Total 18 11.77% 135 88.23% 13 8.5% 140 91.5%
Table No 2: Maternal outcome
Cord length Normal vaginal delivery Forceps delivery Cesarean section delivery p value
Normal 87 78.38% 6 5.4% 18 16.22% 0.094011
Short 8 53.33% 3 2% 4 26.67%
Long 17 62.97% 2 7.4% 8 29.63%
Total 112 73.20% 11 7.20% 30 19.60%
Table No 3: NICU admissions
Cord description NICU admissions No NICU admissions p value
Normal length 8.1% 102 91.89% 0.079519
Short length 26.67% 11 73.33%
Long length 14.81% 23 85.18%
Total 17 11.11% 136 88.89%
umbilical cords groups respectively, forceps delivery were
performed in 6 (5.4%), 3 (2%), and 2 (7.4%) mothers in
infants with normal, short and long umbilical cords groups
respectively while cesarean sections were performed in 18
(16.22%), 4 (26.67%) and 8 (29.63%) mothers in infants
with normal, short and long umbilical cords groups. The ulong

p-value calculated was 0.094011 which was not significant
(Table 2).

Nine (8.1%) infants in the normal cord group, 4
(26.67%) infants in the short cord group, and 17 (11.11%)
infants in the long cord group were admitted to ICU due to
fetal distress. The p-value calculated was 0.079519 which
was not significant (Table 3).

DISCUSSIONS

The mean gestational age in our study was
38.098+4.19 weeks which is comparable with a study by
Njoku CO et al, whose study participants’ mean gestation-
al age was 38.94 +1.326 weeks. ' This is due to the reason
that both of the studies have included term pregnancies.
The umbilical cord widely varies in length. At birth, the ma-
ture cord is around 50-60 cm long and 12 mm in diameter.
A long cord is more than 70 cm long, whereas a short
cord is less than 30 cm long. Cord length can range from
no cord to 300 cm."®'* In our study we observed the mean
cord length of 53.75 = 21.79 cm. In a study by Suzuki Set

H short

® normal

Fig 1: Length-wise distribution of umbilical cords

al. the average cord raged between 60-70 cm and in a
study by Shiva Kumar HC et al the average length of the
cord was between 61 and 70 cm. " '® The results of this
study and our study is comparable. The slight difference
in results about cord length is because these studies have
larger sample sizes compared to our study.

The incidences of normal, short, and long cords in
our study were 72.55 %, 17.65 %, and 9.8% respectively.
The incidence of the short cord was 5.9% in a study by
Balkawade et al'” and 7.2% in a study by Adesina et al.®
In another study normal cords were observed in 80.0% of
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cases and long cords were observed in 12.3% of cases.
" These results of all studies and our results are compa-
rable.

In this study, the total cases having an Apgar score
<6 at 1 minute, were 11.77% cases. Out of these, 4.5%,
40%, and 25.9% of cases were found in normal, short, and
long cord groups respectively and 30.64 % were in long
cord groups. Both short and long cords were significantly
associated with lower-than-normal APGAR scores. Similar
results were found by Shafgat T et al in their study who
observed 15.20% cases in the short cord group and 30.64
% cases in the long cord group. *

In our study, cesarean section was performed in
16.22%, 26.67%, and 29.63% of mothers having infants
with normal, short, and long umbilical cord groups re-
spectively. Normal vaginal deliveries were observed in
78.38%, 53.33%, and 62.97%) of mothers in infants with
normal, short and long umbilical cords groups respective-
ly, forceps delivery was performed in 5.4%, 2%, and 7.4%
of mothers in infants with normal, short and long umbilical
cords groups.

However, these observations were not statistical-
ly significant. Kulshrestha K et al observed that C-section
was needed in 59.11%, 18.23%, and 22.64% of mothers
having infants with normal, short, and long umbilical cords
groups’ respectively while no mother delivered through
forceps delivery. They also observed that 8.84% of cases
in the short cord group, 84.8% in the normal cord group,
and 6.35% in the long cord group were delivered through
normal vaginal delivery. 3

In the current study, 8.1% of infants in the normal
cord group, 26.67% of infants in the short cord group, and
11.11% of infants in the long cord group were admitted
to NICU due to fetal distress but the observations were
not statistically significant. These observations were also
not statistically significant. Shafgat T et al. in their study
observed that 1.23% in the normal cord group, 20.96% in
the short cord group, and 15.72% in the long cord group
needed NICU admissions. *

CONCLUSION

The current study concludes that a positive asso-
ciation between umbilical cord length and fetal outcomes
exist. With abnormal umbilical cord length, the possibility
of fetal asphyxia i.e., decreased APGAR score and fetal
mortality increases. However, the umbilical cord length is
not significantly associated with maternal outcomes, such
as mode of delivery.
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CASE REPORT

A CASE REPORT: PROBABLE VOGT-KOYANAGI-HARADA
SYNDROME: A RARE PRESENTATION IN A PAKISTANI MALE
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'Department of Ophthalmology, MTI/Khyber Teaching Hospital, Peshawar - Pakistan

ABSTRACT

A 48-year-old male presented to us as an out-patient with a painless blurring of vision for five days. On examination, the
visual acuity (VA) of his right eye was 6/36, while that of his left eye was 6/24. The rest of the systemic examination showed
no notable findings except for fundus examination, which revealed multiple serous retinal detachments (SRD) confirmed
on Optical Coherence Tomography (OCT). Treatment involved intravenous administration of 1 gram methylprednisolone
followed by oral steroids. His condition significantly improved after three doses with a corresponding enhancement in visual
acuity with a resolution of SRDs. This case report illustrates the efficacy of corticosteroids in the initial and successful treat-
ment of Vogt-Koyanagi-Harada syndrome.

This article may be cited as: Tahir A, Ahmad |, Ikhtiar H, Khan MU, Anam A. A Case Report : Probable Vogt-Koyanagi—

Harada Syndrome: A Rare Presentation In A Pakistani Male. J Med Sci July-September;32(3):281-283

INTRODUCTION

VKH is an autoimmune disease involving multi-
ple systems. The occurrence of VKH disease fluctuates
depending on geographical location and ethnic back-
ground, but generally, it is more prevalent among Asians.
These epidemiological findings, along with the discovery
of linked major histocompatibility complex (MHC) class I
antigens suggest a genetic predisposition underpinning
the disorder’s pathogenesis. ' It manifests as a non-necro-
tizing diffuse granulomatous uveitis, that commonly affects
various structures like eyes, inner ear, central nervous sys-
tem, and skin. 2 It is believed that VKH is due to a T cell
(CD4+ Th1 lymphocyte) driven aggressive response to
the melanin-producing melanocytes. Melanin has a sig-
nificant function in maintaining normal vision Within the
retina.

Ocular complications from this condition are nu-
merous, and early diagnosis and management can have a
great impact on decreasing morbidity. ® In the early stag-
es of the illness, patients may solely exhibit ocular symp-
toms, commonly with inflammation primarily affecting the
choroid, possibly extending to the iris and ciliary body. *
Early ocular signs of VKH include multifocal serous retinal
detachments (SRDs) and choroidal thickening.
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The revised diagnostic criteria of VKH syndrome *
categorizes this syndrome as complete, incomplete, and
probable VKH disease. These categories are based on the
following;

1. Absence of past penetrating eye trauma,
2. No concurrent ocular conditions,
3. Bilateral uveitis,

4. Presence of neurological and auditory symp-
toms, and

5. Dermal manifestations such as vitiligo etc.

In complete VKH, criteria 1 to 5 must be fulfilled;
for incomplete VKH, criteria 1-3 plus either 4 or 5 are re-
quired, and for probable VKH, only criteria 1-3, indicating
isolated ocular disease, should be present. Evaluation of
VKH includes taking a detailed ophthalmic and systemic
history, followed by examination of both eyes along with
relevant investigations to rule out any other causes.

CASE REPORT

A 48-year-old Pakistani man visited the outpatient
department of Khyber Teaching Hospital, reporting pain-
less blurred vision and floaters in both eyes, which began
five days prior and had worsened progressively. He expe-
rienced no associated pain, watering, or sensitivity to light.
His systemic examination revealed no notable findings,
and he had normal blood sugar and blood pressure lev-
els. His past medical and surgical histories were also un-
remarkable. The patient’s previous ocular history indicat-
ed a period of diminished vision in both eyes. OCT of the
macula was performed, which showed multiple exudative
retinal detachments with intervening septae. (Figure:1)
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On ocular examination, the visual acuity of the pa-
tient’s right eye was measured at 6/36, while the left eye’s
visual acuity was 6/24. Pupils were round, regular, and
responsive to light, with absent relative afferent pupillary
defect (RAPD) observed. Extraocular movements were
within normal limits, and no abnormalities were noted in
the adnexa.

Examination of the conjunctiva, cornea, and lens
revealed bilateral clarity. In the anterior chamber, +1 cells
were seen. A Fundus examination revealed multiple se-
rous retinal detachments (SRDs) bilaterally. All baseline
systemic investigations including complete blood count
(CBC), C-reactive protein (CRP), erythrocyte sedimenta-
tion rate (ESR), and Mantoux test for tuberculosis (T.B)
were also well within normal ranges.

Since we planned to start the patient on intrave-
nous steroids, we checked contraindications for IV ste-
roids by monitoring random blood sugar, fasting blood
sugar, and glycated hemoglobin (HbA1c). All of which
were well within the normal ranges. After doing all the nec-
essary investigations, we started our patient on intrave-
nous (I/V) steroids (methylprednisolone 1 gram) therapy
for his uveitis.

On presentation to OPD, his VA in the right eye was
6/36 and 6/24 in the left eye. After the administration of
methylprednisolone, his visual acuity of the right eye was
found to be 6/36, whereas the VA of the left eye improved
to 6/18. On encountering these results, we administered
methylprednisolone again with which his VA further im-
proved and was reported to be 6/18 and 6/12 in the right
and left eye, respectively. Carrying on with the same pat-
tern, after three doses of I/V steroids his vision improved
to 6/9-1 in the right eye, and 6/12 in the left eye. After im-
provement in the vision, the patient was discharged on
oral steroids in a tapering manner along with azathioprine

therapy. The patient was advised of total compliance of
medications along with regular follow-ups.

DISCUSSION

Probable VKH is a rare autoimmune disease.
Arevalo JF, Lasave AS, and Gupta V et.al mentioned in
their article that VKH has been reported in a wide variety of
populations such as with female predominance and typ-
ically in the age range of 20 - 50 years. ¢ In our case, the
patient was a 48-year-old Asian male. VKH typically affects
females more frequently, with a male-to-female ratio of 1:2
as stated by Greco A, Fusconi M, Gallo A, Turchetta R et.al
in their publication.”

The clinical progression of VKH is categorized into
4 phases. The patient presented to the OPD during the
uveitic phase with bilateral redness in the eyes, and pain-
less decreased vision more pronounced in the right eye,
and reported seeing floaters in both eyes. Bilateral poste-
rior uveitis was also observed along with multiple serous
retinal detachments in both eyes. Until the last follow-up,
this patient did not experience a recurrence.

The diagnosis of this condition primarily relies on
clinical evaluation. This patient met the criteria of Probable
VKH.® Treatment options include steroids, immunosup-
pressants, and immunoglobulins. For a favorable visual
prognosis and to prevent inflammation recurrence, it is ad-
vised to continue treatment initially for at least six months.
4 Initially, the patient was administered high-dose steroids,
with subsequent gradual reduction in dosage.

CONCLUSION

VKH, a multi-system disorder, is primarily a clinical
diagnosis. Aggressive corticosteroid therapy is the corner-
stone of treatment during the acute phase, often supple-
mented with immunosuppressive agents because of the
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Figure 1: Optical coherence tomography (OCT) depicting multiple serous retinal detachments (SRDs) with septa
(red arrows).
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recurrences on tapering steroid therapy. Although there is
a risk of substantial visual impairment, prompt recognition
and treatment can mitigate ocular complications. VKH can
lead to vision-threatening ocular complications. Conse-
quently, regular and long-term follow-up with an Ophthal-
mologist is essential.
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the journal's website, which uses the Online Journal
System (OJS) along with the Institution's Research
and Ethics Board (IREB) certificate and other require-
ments as mentioned during the submission process.
The article should have the following format:

4.1: The abstract should be structured with a
word count of not more than 250 words. The whole
document should be between 2500 and 3500 words
(excluding references and appendices) for an original
article. The case report and case series should be be-
tween 500-1500 words excluding references. A letter
to the editor should not be more than 500 words and a
review article (including meta-analysis and systematic
reviews should be between 3000-5000 words exclud-
ing references and other documents. A short commu-
nication should be between 1500 to 2500 words ex-
cluding references.

4.2: The fonts should be in Calibri, with a size
of 12, and spacing of 1.5, with justified margins in the
MS Office format.

4.4: No article in any form should contain more
than 4 figures and more than 5 tables.

4.6: Copied pictures and tables from other
sources will not be entertained unless written approval
from the original researcher and publisher is provided
and properly captioned with the source.

5. INSTITUTIONAL RESEARCH AND ETHICS
BOARD (IREB) CERTIFICATE

Under no circumstances, an article will be
processed if approval from the relevant ethical board/
committee for Ethical approval is not presented at the
time of article submission. The Ethical approval certif-
icate MUST have been availed before the start of the
research and must include the participants™ consent

forms as follows:

a. Baseline data

b. Introduction

c. Purpose of the research

d. Type of research intervention

e. Voluntary participation

f.  Information about the trial drug/device/test (if
an experimental study)

g. Procedures and protocols
Description of the process
i. Side effects and risks
j-  Benefits
k. Reimbursements
I.  Confidentiality
m. Sharing the results
n. Right to refuse or withdraw from the study
0. Contact person

p. Undertaking of the participant and the re-
searcher

6. CONFLICT OF INTEREST

The authors, peer reviewers, and editors must
declare conflicts of interest about the financial aspects,
academic competitions, and relationships during the
writing, reviewing, and publishing of the manuscripts.
This will ensure transparency in the research con-
duction, writing, and publication. The authors should
clearly state the details of sponsors along with their
roles and access to data.

7. CONFIDENTIALITY

The editorial board in no way should publicize
the work of a researcher in any form unless it is pub-
lished. They should not publicize the comments and
critiques given by reviewers. Similarly, the reviewers
are bound to keep the confidentiality of the work of re-
searchers during and after the review. The work of re-
searchers and the critique should never be discussed
or exemplified in forums. The confidentiality of the re-
searchers should be maintained in every possible way
when the documents are sent for review. However, our
review process is open (non-blinded) in the first phase,
as per policy of the journal. In this case, the policy is
displayed on the journal s website for the researchers.
Reviewers must not retain the manuscript for their per-
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sonal use and should destroy paper copies of man-
uscripts and delete electronic copies after submitting
their reviews. If a manuscript is rejected, it should be
deleted from the editorial system. If an article is pub-
lished, the manuscript along with its reviews and other
relevant documents should be retained for 3 years and
then deleted. The only situation where confidentiality
needs to be breached is when a situation of fraud or
misconduct is found during the review process or after
publication. Still, the authors and sometimes the re-
viewers, have to be notified.

8. CORRECTION AND RETRACTION OF
ARTICLES

The guidelines for correction and retraction of
articles are as follows:

8.1: A specific page is allocated in the journal
(both electronic and printed) that will be used for news
related to corrections in articles published in previous
journals.

8.2: The editor should also post a new arti-
cle version in the journal with details of the changes
from the original version and the date(s) on which the
changes were made.

8.3: Previous electronic versions will promi-
nently note that there are more recent versions of the
article (that will be placed at the end of the abstract).
Similarly, the authors or others should cite the more
recent version.

8.4: If the error is judged to be unintention-
al, the underlying science appears valid, and the
changed version of the paper survives further review
and editorial scrutiny, then retraction with republica-
tion of the changed paper, with an explanation, allows
full correction of that research paper.

8.5: If a serious violation of credibility or qual-
ity of a research paper is found after publication, the
article must be retracted after approval of at least 3
editorial board members in consultation with the chief
editor. The process will follow the guidelines present-
ed by the Committee on Publication Ethics (COPE).

8.6: The retracted article should be noted on
the website and the word “retracted” should be men-
tioned along with the title of the article.

9. CORRESPONDENCE

Correspondence for submitting an article
in JMS will be through a corresponding author. The
duties of a corresponding author have already been
presented in a previous section. Correspondence re-

garding debating an article is given high value and a
separate page for letters to the editors has been allo-
cated. Derogatory and demeaning letters are screened
and letters that promote debates and critique are en-
couraged to be published. However, correspondence
about the articles published in the last 1 year will be
included only.

10. THE FEE SUBMISSION PROCESS

A processing and publication fee of Rs.
15,000/-(Pakistani) for local authors and $ 250 (US) for
international authors has been approved by the com-
petent authority. The fee should be submitted as bank
draft/online payment through the account (IBAN) no:
PK56NBPA0388004048685170 (Branch code: 0388 /
National Bank of Pakistan, University campus branch,
Peshawar, Pakistan) as follows:

1. Article processing fee of 5000/- PKR at the time
of submission of the article. This amount will be
non-refundable.

2. Article publication fee of 10000/- PKR at the
time of acceptance of article after external re-
view. This amount will be refundable if the arti-
cle is rejected for any reason.

3. For international authors, the amount of 250
US dollars will be accepted after both internal
and external review. Researchers belonging to
countries other than Pakistan are advised to
submit the fee after the whole process of re-
view is completed and the article is accepted
for publication.

4. There will be no fee exemption in any circum-
stances, including members of the editorial
board.

11. ROLES OF THE EDITORIAL BOARD,
EDITORS, AND MEMBERS

The editorial board of JMS is following the
Higher Education Commission (HEC) policy for re-
search journals. The roles of the editorial board for
JMS are mentioned below:

11.1: The roles of the Editorial Board are:
11.1.1: To offer expertise in their specialist area
11.1.2: To review submitted manuscripts
11.1.3: To advise on journal policy and scope

11.1.4: To work with the Editor to ensure ongo-
ing development of the journal

11.1.5: To identify topics for special issues of
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the journal or recommend a Conference which would
promote the journal, which they might also help to or-
ganize and/or guest edit

11.1.6: To attract new and established authors
and articles

11.1.7: To submit some of their own work for
consideration, ensuring that they adhere to Conflict
of Interest rules and stating their relationship to the
journal. This is very important as the journal cannot
be seen to publish only papers from members of the
Editorial Board.

11.1.8: Itis important that Editorial Boards have
a regular communication forum with other boards of
similar nature, either face to face in person (depending
on their country of origin, funding availability, etc.) or
as more journals are doing today, communicating by
teleconference, Skype or other web platforms.

11.2: THE PATRON:

The Patron is usually the Dean of the institute,
and is overall incharge of the journal, who needs to be
kept informed of the decisions taken by the editorial
board. The patron is the final authority to approve the
decisions and policies of the editorial board.

11.3: THE CHIEF EDITOR:

11.3.1: THE CRITERIA FOR SELECTION OF
CHIEF EDITOR ARE:

i.  Expertise and experience in the specialist field re-
lated to the journal

ii. Publication record of a number of articles and /or
books (usually in / related to the specialist field)

iii. Being a reviewer for an international peer re-
viewed journal

iv. Senior research position with equivalent experi-
ence in research and scholarship

v. Enthusiasm to undertake the Editor role

vi. Preferably a diploma, master or doctoral degree
in Education and Research

vii. It is not necessary to fulfill all the criteria to be-
come a chief editor.

11.3.2: THE ROLES OF CHIEF EDITOR ARE:

i. The key role of a journal’s chief editor is to pro-
mote scholarship in the specialist field associated
with the journal, whilst also promoting the journal
as the best journal to publish in. For any journal,

the editor will need to encourage new and estab-
lished authors to submit articles and set up a reli-
able panel of expert reviewers. Editors are also re-
sponsible for offering feedback to reviewers when
required and ensure that any feedback to authors
is constructive.

ii. An editor should also familiarize themselves with
the Committee on Publication Ethics (COPE)
‘Code of Conduct and Best Practice Guidelines
for Journal Editors’.

iii. Depending on how the journal is managed and
how it is structured, an Editor may have to make
all the decisions regarding which articles to ac-
cept or reject for publication.

11.3.3: MANAGING EDITOR:

i.  Theroles of manging editor are:

ii.  To help the chief editor to achieve the above-men-
tioned goals

iii. To communicate with the authors, reviewers, pub-
lishers and other agencies for smooth running of
the journal

iv. To regularly evaluate the research work

v. To communicate with funding and regulating
agencies (HEC and others) for grants and accred-
itations.

11.3.4: EXECUTIVE EDITOR:

The roles of executive editor are:

ii. To evaluate the research articles presented for
publication

iii. To help the editorial board in policy making
iv. The help the editorial board in smooth publishing

v. To communicate with reviewers and collaborate
with external agencies for relevant purposes

11.3.5: SECTION EDITORS:

Section editors are allotted different responsi-
bilities. Some of these are mentioned below:

Bibliography
ii. Proof-reading

iii. Academic writing reviewing, grammar and spell
checking

iv. Dissemination of articles for review

v. Contact with publishers under the supervision of
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senior editorial team

vi. Training of future reviewers, young members and
other faculty members

vii. others

11.3.6: EDITORIAL ADVISORY BOARD:

Editorial advisory board members consist of
national and international senior academicians, re-
searchers, clinicians and others to help the current
editorial board in designing, implementing and eval-
uating policies regarding upgrading the quality of re-
search work. These people also share best practices
to help the editorial team to refine their research work.

12. POLICY REGARDING RECRUITMENT
AND CONTINUATION OF EDITORIAL BOARD

The policy for recruitment and continuation
of the editorial board is based on the guidelines dis-
cussed in the previous section. The chief editor, man-
aging editor, and executive editors are recruited by the
patron in-Chief. Members are then selected by them

from amongst the faculty who have an aptitude for
research, and their names are endorsed by the pa-
tron. The tenure of the editorial board is decided by
the Patron after 3 years whether to continue or recruit
a new team or member. The editorial advisory board
members are recruited for an indefinite period by the
editorial team of JMS.

13. PLAGIARISM POLICY

The journal follows the plagiarism policy of the
Higher Education Commission of Pakistan, and for this
purpose, a plagiarism standing and review committee
has been established under the chairmanship of the
Chief Editor of JMS along with 4 members amongst
senior faculty. The committee has been given the au-
thority to review research papers and plagiarism com-
plaints related to published work in the journal.

14. CONTACT INFORMATION

The office of managing editor or chief editor
should be contacted anytime in working hours or can
be contacted through their emails for correspondence.
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