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EDITORIAL

Coping with Contagious Diseases: A Global Perspective
Meh Para Siddique

Historically, when compared to other ailments, 
contagious infectious have been feared greater in 
contrast to other diseases. A contagious disease is an 
infectious condition that spreads easily (i.e., is 
communicated) when a pathogen is exposed 
through direct or indirect contact with an infected 

1 
person. This infection has peculiar properties that 
elucidate the exaggerated level of anxiety; it spreads 
quickly and covertly; generally, it has been 
responsible for significant sickness and mortality; old 
forms reappear; new forms arise; and both the 

2media and society are frequently in awe.  Such 
infection could be viral, bacterial, parasitic, fungal or 
any other such as, Severe Acute Respiratory 

3
Syndrome (SARS),  Middle East respiratory syndrome 

4 5  6 7(MERS),  Ebola, Tuberculosis,  COVID-19,  
8

Carbapenem-Resistant Enterobacter ales (CRE),  
9 10 Enterovirus D68,  Flu, Human Immunodeficiency 

Virus Infection and Acquired Immune Deficiency 
11 12Syndrome  (HIV/AIDS),  Hepatitis (A and B),  

13 14 15 16
Measles,  Hantavirus,  Monkeypox,  Pertussis,  

17 18 19
Rabies,  Sexually Transmitted Disease,  Shigellosis,   

20 21,22 West Nile Virus,  and Zika. The occurrence, and 
swift spread of such contagious diseases as a 
pandemic provides a challenge worldwide. 
Though the spread of contagious disease is 
undoubtedly a scientific phenomenon linked to a 
particular pathogen, understanding the pandemic 
requires a consideration of the culture-mind 
relationship, which is at the core of mental health. In 
terms of relative mortality, transmission rates, 
behavioral responses, official policies, compliance 
with authorities, and even the degree to which 
disease-spread beliefs have been politicized across 
diverse communities and cultures, startling 
discrepancies have been seen. Everyone may find 
these outbreaks upsetting, but especially those who 
are thought to be more sensitive to certain 

23pandemics.  Additionally, cultural context has an 
impact on individual differences, for instance, 
intolerance of uncertainty, optimism, conspiratorial 
thinking, or collectivist orientation, which has 
implications for actions related to the spread and 
impact of contagious diseases, such as mask-wearing 

24and social distancing.   
With a few justifiable exceptions, people must 
remain confined to their homes during such 
pandemic conditions. Moreover, this scenario 
altered people's lives profoundly and worry, stress, 
depression emerged as emotional, cognitive, and 
behavioral symptoms, which can have a wide range 

25
of psychosocial effects.  Thus, subsequent factors 
were associated to person's mental health: (1) 
demographics; (2) level of pandemic concern; (3) 
home confinement environmental conditions; (4) 
changes in daily life as a result of the disease 
outbreak; (5) contact with said communicable 
disease; (6) perceived and real severity of the 
emergency; (7) information about the disease; (8) 
perceived health status; and (9) participation in 

23
leisure activities.  Such infectious diseases might 
have a deleterious emotional resonance on those 
who are vulnerable, causing anxiety, denial, 
stigmatization, loss, distress, and fear that are all 
made worse by uncertainty, as well as depression, 
post-traumatic stress disorder ailments, general 

2
psychiatric morbidity, doubts about infection,  
concerns about treatment, disruption of routines, 
financial and occupational worries, and upset 
expectations of healthcare. It was frequently noted 
that there was heightened awareness of non-
pharmaceutical protective activities. Social support 
can be a protective factor for poor mental health 
although during an outbreak may be difficult to 

23
access.
Although time is an eternal physician, but it takes 
time to heal the emotional scars that surfaced in 
patient diagnosed with infectious diseases. Intensity, 
and severity of these scars varies from individual to 
individual depending upon their level of exposure to 
certain contagious diseases. Primarily, there are 
three certain levels of exposure,  firstly, is an infected 
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individual being walking at double edged sword as it 
is possible to violate someone's privacy when 
attempting to manage an infection epidemic since 
the patient in an outbreak serves being both a victim 

2
and a transmission vector equally.  Secondly, a man 
becomes apprehensive after watching the news. His 
heartbeat raises, and his hands start to perspire. 
Hearing about a potential epidemic makes him feel 
anxious. The media bombards him with fragmented 
images of people running to emergencies, 
discussions on the necessity and prospective 
shortfall of antimicrobial drugs, media people 
reporting the death toll of prior epidemics, the 
hundreds of millions of expected victims worldwide, 
the extraordinary cost of the control of previous 
outbreaks, and the anticipated expense superficially 
required to improve preparedness. The amount of 
knowledge feels overwhelming to the man. Because 
of this, the whole public, particularly caregivers that 
are not infected, are not exempt from the 

26-29psychological effects of such epidemics,  which 
may be caused by several things, such as disruptions 

30 31to daily routines,  loss and grief,  considering the 
32,33

shame associated with such epidemics.  These 
psychological responses affect the well-being of the 
individual and community and can persist long after 

34,35the outbreak.  Thirdly, an emergency department 
health care provider in a nearby hospital considers 
requesting a long-term leave of absence as he wants 
to be away when an outbreak occurs. He is worried 
about his family and believes he is unprepared to 
handle and be protected from deadly infection. 
Meanwhile, an infectious disease expert is flying 
home from an international infectious diseases 
congress after attending a lecture about the then 
evolving severe epidemic outbreak. These three 
clusters of people, among many others, regularly 
experience varying degrees of fear related to 
contagious diseases. In addition to having chronic 
stress, health care professionals who were at high 
risk of getting infectious patients also seem to have 
higher levels of sadness and anxiety. 
Stress management could be helpful for front-line 
employees as they get ready for upcoming 

36outbreaks.  They share the anxiety, the uncertainty, 
and the potential for irrational behavior due to fear 
of an unknown disease. There are self-management 
approaches to improve psychological well-being for 

the psychic symptoms of anxiety, despair, fear, and 
discomfort since they are common, manifest in 
different ways, and they are widely felt. These facts 
need to be known by clinicians. Health systems must 
put into place the short and long-term psychological 

37support for clinicians providing COVID-19 care.  
Additionally, the psychological responses shared by 
survivors, caregivers, professionals, and the public 
included anxiety/fears, despair, anger, guilt, grief and 
loss,  post-traumatic stress disorder,  and 
stigmatization, but also a greater sense of 

23, 38.empowerment and concern for others.
When faced with an infectious disease, a person will 
typically adopt one of three coping mechanisms: 

25
avoidance, surrender, or overcompensation.  These 
coping mechanisms include problem-focused coping 
(looking for alternatives, protecting oneself and 
others), avoidance, and positive situational 

39,41-45
analysis.  A growing body of evidence, however, 
is needed to support the theory that immune system 
activation and infections may be responsible for the 
initiation, activation, and development of serious 
psychiatric illnesses. Additionally, attempts to 
combat stigmatization and prejudice through 
activism may have unintended consequences 
because these problems may also include ethical 
considerations. By raising health literacy, public 
health programmers can allay the public's 
apprehensions and help to lessen the negative 
psycho-social effects of infectious diseases.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the frequency of patient compliance with universal face mask policy during COVID-19 
pandemic using simple observable criteria.
Study Design: Cross sectional study 
Place and Duration of Study: Pakistan Railway Hospital, Rawalpindi during the third wave of COVID-19 
pandemic over a period of one month from 15 March 2021 to 15 April 2021.
Materials and Methods: A total of 266 patients were recruited from the general population of patients visiting 
our hospital after undergoing screening for COVID-19 at the filter clinic. Face mask compliance was defined as 
the wearing of a disposable surgical mask while employing correct techniques as per the World Health 
Organization and National Institute of Health guidelines for hospital settings.
Results: Majority of the patients (79.9%) wore a surgical face mask as recommended for hospital settings. 
However, only 41% employed the correct mask wearing technique. Patients under strict supervision in outdoor 
clinics were more likely to wear mask as compared to their indoor counterparts (76.79% vs 51.76%). Correlation 
was significant at a level of 0.492. One third (34.2%) of the patients did not cover their face, nose, and chin 
completely. An overwhelming majority (129/183 or 70.49%) admitted reusing the mask multiple times.
Conclusion: The study findings indicate that while majority of the general population of patients visiting our 
hospital wore a face mask, compliance with correct mask wearing technique as per recommended guidelines 
was poor. Our results support strict implementation of universal masking policies for hospitals in Pakistan as 
part of a multifaceted strategy to minimize transmission of infection in health care settings.

Key Words: COVID-19, Face Mask, Health Care Worker, Hospital-Acquired COVID-19 Infection, Patient 
Compliance.

hospital-acquired COVID-19 infection, hospitals are 
at risk of becoming a potential hub of disease spread 
to community. 
As many as 55% of hospital-acquired COVID-19 
infections are a result of direct patient to patient 

3 
transmission. While physical distancing is the most 
important way to prevent the spread of COVID-19 
from person to person, there is very limited space at 
the hospital to do this safely. In outpatient clinics and 
waiting areas it may be particularly difficult to 
maintain social distancing. In December 2020, World 
Health Organization (WHO) issued interim guidelines 
recommending universal face masking within both 

4 
outdoor and indoor health care settings. A universal 
masking policy requires all medical and non-medical 
staff, patients, and visitors to always wear a face 
mask while in hospital. Universal face masking limits 
COVID-19 transmission from patient to health care 

5 provider and vice versa. There is a strong correlation 
between universal masking in hospitals and lower 

6,7 rate of infectivity amongst HCW. The model has 

Introduction
One in every five health care workers (HCW) dealing 
with COVID-19 patients is at risk of contracting 
nosocomial COVID infection during patient 

1 
encounter. Break through COVID 19 infection has 
been reported in 25% of fully vaccinated HCW during 

2  
the COVID-19 delta variant surge. With more and 
more HCW and vulnerable patients contracting 
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been implemented with proven reduction in hospital 
8 acquired COVID-19 infection.

Over 40% of COVID-19 infected patients/visitors may 
9 be asymptomatic carriers. Furthermore, a negative 

screening test at the time of admission, does not 
completely rule out the possibility of COVID-19 

10 
infection. Such individuals may become an 
undetected source of hospital acquired COVID-19 
infection for HCW and other patients. Safety of our 
health care workers thus relies heavily on face mask 
compliance by patients and visitors. Present study 
was conducted to determine the patient compliance 
with universal face masking in our hospital. The 
findings of this research could be used to improve 
strategic management of COVID-19 pandemic in a 
resource limited hospital setting. 

Materials and Methods
The study was conducted at Pakistan Railway 
Hospital Rawalpindi during the third wave of COVID-
19 pandemic, over a period of one month from 15 
March 2021 to 15 April 2021.
It was a cross-sectional study. With 51% prevalence 
of face mask in general community, the sample size 
was calculated as 165 using WHO sample size 
calculator with a confidence level of 95%, and a 

11 
relative precision of 15. The study was initiated after 
the approval of institutional ethical review 
committee. A total of 266 patients aged 18 years and 
above were included by random convenient 
sampling after taking informed consent. The study 
subjects were selected from various points after 
undergoing initial screening at the COVID filter clinic. 
These included patients presenting to general 
outpatient department (OPD) clinics and indoor 
patient departments (IPD)/green zone, where mask 
wearing was a mandatory requirement as per our 
hospital policy. COVID suspect patients admitted in 
yellow zones and those in critical areas such as 
emergency room (ER) and intensive care unit (ICU) 
were excluded from the study. Medical/allied health 
sciences students and hospital employees were also 
excluded from the study to control the confounding 
effect resulting from their knowledge differences 
with the general population. 
Two trained investigators assessed the face mask 
compliance in patients during their physician 
encounter in OPD or IPD. A pilot study validated, 
structured observational checklist, based on WHO 

and NIH guidelines on face mask use, storage, and 
disposal in the context of health care settings was 

4,12
used as the survey tool.  Data was collected by 
visually observing face mask compliance as per given 
operational definition as well as asking certain direct 
questions. Rational use of face mask was defined as 
we a r i n g  o f  a  o n e - t i m e  u s e  d i s p o s a b l e  
medical/surgical mask as recommended for hospital 

4 
settings. Correct manner of mask use was assessed 
as a score out of 5 and included following simple 
observable criteria for study purposes: (1) face mask 
must cover nose, mouth and chin completely; (2) it 
must not be worn under the chin or on the hair; (3) it 
should have two elastic ties that do not overlap and a 
metallic clip at the top (4) the face mask must not be 
touched or manipulated once worn; (5) it should not 
be lowered while talking. Each correct practice was 
awarded 1 mark and 0 was marked for non-
compliance. For face masks to be effective in 
preventing infection, their storage and disposal are 

 
equally important. Surgical mask is a one-time use 
product that must be discarded after single use. It 
should be stored in a separate paper or plastic bag 
when not in use e.g., during eating/drinking. It is to 
be removed from behind and thrown away in a 
closed bin. 
Data was analyzed using IBM SPSS version 23.0 with a 

Table I: Patients' Demographic Characteristics and 
Settings
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margin of error of 5%. Categorical data was 
calculated as frequencies and percentages. Cross 
tabulations and correlation matrix was checked for 
interaction between the variables. Pearson's chi-
square test was used to look for any statistically 
significant difference in variables and face mask 
compliance. p-value of less than 0.05 was considered 
significant at 95% confidence interval. 

Results
A total of 266 patients were included in our results. 
Table I shows the patient characteristics and settings. 
Majority of the patients in our study (229/266 or 
86.09%) wore a face mask while 37/266 (13.90%) 
patients did not. Out of the 229 patients who wore a 
mask, 183/229 or 79.9% wore the recommended 
surgical mask while 43/229 (18.77%) wore a fabric 
mask and 3/229 (1.31%) used a N 95 mask. 

An overwhelming majority (129/183 or 70.49%) 
admitted reusing same mask multiple times. A sealed 
paper/plastic bag was used to store the mask by only 
9/183 (4.92) patients. Very few patients (28/183 or 
15.30%) discarded their used mask in a closed bin. 
Figure 2 depicts these face mask practices. 

Fig. 1 Reasons for Non-Compliance

Mask wearing technique was assessed for the 183 
patients who wore a surgical mask. A score of 5/5 
was achieved by only 65/183 (41%) patients. 

Table II: Depicts the Criteria Observed and Patient 
Behavior

Fig. 2: Face mask Practices

Fewer IPD patients (44/85 or 51.76%) wore surgical 
mask as compared to 139/181 (76.79%) OPD 
patients. Correlation was significant at a level of 
0.492. IPD patients were also less likely to cover their 
face completely as compared to their OPD 
counterparts (21/43 or 48.8% vs 41/138 or 29.7%). 
There was no significant correlation between gender 
and face mask compliance in terms of wearing the 
right type of mask and overall compliance score. 
However, males were more likely to touch the mask 
than females with p value of 0.129. Although not 
directly included in the study population, 148/266 
(55.6%) of the patients were accompanied by 
attendants. Almost one-third of them (45/148 or 
30.4 %) did not wear a face mask. 

Discussion
Face mask non-compliance by patients poses a 
significant threat to HCW and other patients. While 
majority of the patients (87%) in this study wore a 
face mask, actual compliance as per operational 
definition was very low. One in every five patients 
wore a non-surgical fabric mask or other barrier 
masks such as hijab/bandana/handkerchief which 

 13 are not recommended for hospital settings. Data 
suggests that face mask compliance in health care 
settings may be suboptimal despite a universal 

14 
masking policy. A hospital-based study conducted in 
Pakistan early in pandemic, reported that although 
90.4 % of the study population was compliant with 
wearing a face mask only 62.1% of them used a 
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15 
surgical mask. The relatively good compliance with 
wearing of surgical face mask in our study is more 
likely the result of a strict internal mask policy at our 
hospital rather than increased community 
awareness. A comparison of results from various in-
hospital settings further confirms this. Patients 
under strict supervision in OPD clinics were more 
likely to wear mask (139/181 or 76.79%). On the 
contrary, patients admitted in wards were less 
compliant (44/85 or 51.76%). It may be argued, that 
wearing of mask may be difficult for some patients 
due to underlying illness. However, only stable 
patients with no breathing difficulty were included in 
our study. Furthermore, the results of our study 
prove that only 14% patients considered underlying 
illness to be a barrier to face mask wearing.
Correct mask usage is as important as wearing a 

13 
mask and is critical in limiting disease spread. In the 
present study, correct mask wearing technique was 
employed by only 41% of the patients. Results of our 
study are comparable to a hospital-based study 
reported by Kumar et al, in which 64.7% of the study 
population had a suboptimal score with respect to 

16 
correct mask usage. According to the results of a 
Malaysian study, 11.2% patients/visitors did not 

17 
cover their face completely with face mask. In 
comparison, one third of our subjects (34.2%) did not 
cover their face, nose, and chin completely. 
Manipulation of face mask can increase the risk of 

18
self-contamination.  A significant number (40.8%) of 
patients in our study were found to touch their face 
masks while 31.14% lowered their masks during 
conversation. This contrasts with other regions such 
as China, South Korea, and Europe where face 
touching behaviors were negligible and observed in 

19 
1.1%, 2.2% and 6.1% respectively. Face masks when 
not properly maintained, stored, and discarded can 
themselves become a potential source of disease 

20 spread. An alarmingly high proportion of patients in 
our study (71%) did not discard their one-time 
surgical masks after use and admitted reusing same 
mask for several days. An even higher number 
(84.6%) of patients did not throw the used mask into 
a closed bin after use. This is in keeping with the  
results of an Italian study in which 50.3% people 
reused masks for extended periods and 70.5% threw 

21 used masks in general waste. Earlier a local 
community-based survey reported by Fazal et al also 

concluded that 73.2% of the study population did not 
exercise safe mask disposal and 60% of the public 

22
discarded the used masks in general waste.  
Pakistan Railways Hospital is an ISO 9001-2015 
certified, 350-bedded semi-government teaching 
hospital affiliated with Islamic International Medical 
College, Riphah International University. It has on an 
average 650 outpatient visits per day. Soon after the 
COVID-19 pandemic hitting Pakistan, the hospital 
was quick to implement necessary policies in line 
with national guidelines. Hospital infection control 
measures with reduction in the number of entry/exit 
points, strict hand hygiene/face mask policy & 
thermal detection were undertaken. The COVID-19 
filter clinic screens all patients for COVID-19 
symptoms and ensures only patients wearing 
surgical masks are allowed to proceed further. 
Despite these checks and balances, the results of our 
study reflect the general apathy of our public towards 
the pandemic. 
Our study has some limitations. It was conducted in a 
single semi-government hospital hence results 
cannot be extrapolated to rest of Pakistan. The study 
was conducted over a short duration and the sample 
size is therefore small. Our hospital policy requires all 
hospital staff to wear face mask hence they were 
excluded. Compliance of an attendant accompanying 
the patient at the time of his physician encounter was 
however observed and reported separately. The 
major strength of our study is its direct observational 
design which is an accurate reflection of participant's 
actual practice. The study does not evaluate the 
association between facemask non-compliance and 
rate of hospital acquired infection amongst HCW. 
More studies are required to determine this 
important aspect as well as temporal relationship 
between COVID- 19 infection in HCW and larger 
community. 

Conclusion
The study provides preliminary data highlighting sub 
optimal face mask compliance by the general 
population of patients despite a facility-wide 
universal face mask policy at our hospital. Strategies 
to increase awareness and promote rational use of 
face masks in patients visiting hospitals during COVID 
19 pandemic will be helpful in minimizing hospital 
acquired COVID-19 infection amongst health care 
workers and patients alike. Telehealth and home care 
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rather than hospital focused system are viable 
options to be considered in this public health crisis.
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ABSTRACT
Objective: To evaluate the expression of Mucin-4 amongst separate histological categories of oral squamous 
cell carcinoma patients at a tertiary care hospital in Pakistan.
Study Design:  It was a cross-sectional descriptive study.
Place and Duration of Study: It was carried out from July 01, 2021, to December 31, 2021, at the Department of 
Oral Pathology, University of Health Sciences, Lahore, Pakistan.
Materials and Methods: The study comprised fifty cases of oral squamous cell carcinoma randomly taken from 
the archives of Sheikh Zayed Hospital and Federal Postgraduate Medical Institute, Lahore as per the selection 
criteria agreed upon. The association of mucin-4 expression with different histological grades (based on the 
Anneroth grading system) was analyzed in this study. Data were entered into SPSS 20 for statistical analysis. Age 
was represented as mean ± standard deviation while gender distribution and tumor grades were presented as 
frequencies and percentages.
Results: Out of a total of fifty retrieved samples, thirty were analyzed (twenty were excluded based on the 
exclusion criteria). Of these thirty samples, 16 (53.3%) were male and 14 (46.6%) were female. Consistent with 
the Anneroth grading method, grade I comprised 11 (36%), grade II comprised 13 (43.3%), and grade III 
comprised six cases (20%) respectively. Overall positive expression of Mucin-4 was found to be 73% and a 
significant relation was found to exist between the intensity score and the total score of MUC-4 with Anneroth 
grades of Oral Squamous Cell Carcinoma with a decrease in expression and an intensification in tumor grade.
Conclusion: A decrease in the expression of Mucin-4 was noted with an increase in the tumor grade when the 
expression of Mucin-4 was evaluated amongst separate histological categories of oral squamous cell carcinoma 
patients.

Key Words: Immunohistochemistry, MUC4, Mucin 4, Oral Squamous Cell Carcinoma, Squamous Cell 
Carcinoma.

epithelium of different organs is depicted and a 
modification in this expression is accompanied by 
cancer expansion promoting cell  growth, 

3-5
differentiation, adhesion, and invasion.
Atypical expression of mucins in numerous cancers 
has been accepted and numerous mucins are 
recognized as therapeutic agents, diagnostic and 
prognostic markers, and appealing therapeutic 

4-5targets.  MUC4, one of the transmembrane mucins 
has lately emerged as an expedient biomarker. 
Modification in manifestation, as well as 
glycosylation, is documented concerning several 
epithelial malignancies for instance the esophagus, 

6
breast, lung, pancreas, and cervix.
In cancerous cells, biochemical alterations of MUC4 
in concert with changes in cell polarity permit its 
interaction with proteins that are otherwise 

7
cytoarchitecturally segregated.  MUC4 enacts its 
function in tumor advancement secondarily through 
the anti-adhesion mechanism or directly through the 

7ErbB2 signaling pathway.  MUC4 is furthermore 
localized in the oral squamous epithelium and its 

Introduction
Mucins are high- level  molecular  weight  
multifunctional glycoproteins expressed by 
innumerable epithelia of oculo-rhino-otolaryngeal 
tracts, respiratory tracts, reproductive tracts, and 
gastrointestinal tracts. Being a foremost component 
of mucus, it aids to hydrate the epithelia, lubricates, 

1-2and shields them from injurious microbes.   
Distinctive silhouette of mucin expression in the 
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character in malignant alteration is under   
8-12research.  The present study aimed to assess the 

countenance of Mucin 4 in oral squamous cell 
carcinoma patients at a tertiary care hospital in 
Pakistan as it can be a beneficial diagnostic and 
prognostic marker.

Materials and Methods
The present cross-sectional descriptive analysis was 
carried out at the Department of Oral Pathology, 
University of Health Sciences, Lahore from July 01, 
2021, to December 31, 2021. Ethical endorsement of 
the study was acquired through the Ethical Review 
Board of the University of Health Sciences, Lahore 
(Letter#: UHS/Education/126-16/039).
A total of 50 cases of Formalin-fixed paraffin blocks 
from diagnosed patients of Oral Squamous Cell 
Carcinoma (OSCC) were recovered from the archives 
of Sheikh Zayed Hospital, Postgraduate Medical 
Institute, Lahore. Blocks with inadequate data and 
any sort of damage were excluded from the study. 
The H & E slides were prepared and graded using the 
Multiparameter (Anneroth's) grading system. Also, 
20 cases in which the stage of invasion was not found 
were excluded as Anneroth grading couldn't be done 
on them. 
For immunohistochemistry with anti MUC4 
antibody, 4 µm dense tissue segments were chosen 
on Poly-L-lysine covered. The segments were 

0dehydrated at 60  Ċ for 50 minutes in warm air. 
Following dewaxing, in xylene sections, they were 
positioned in scored alcohol. Antigen repossession 
was done through placing slides in a Coplin jar filled 
with antigen retrieval solutions. Jars were then 

 o
positioned inside a warm water bath at 95 C for 30 
minutes. Then the slides were set aside to lower the 
temperature and evaporative damages were 
substituted by newly prepared phosphate-buffered 
saline (PBS). 
Afterward, the slides were incubated for 15 minutes 
with 1-2 drops of H O Additional 1-2 drops of protein 2 2. 

blocker were placed atop slides which were again 
incubated for another 10 minutes. Subsequently, 
they were then washed 3 times with PBS using a 
washer bottle. Primary Antibody incubation was 
done for 2 hours with anti-MUC 4 antibody (code 
ab52263; Abcam, USA) reduced near the strength of 
5µg/ml followed with Biotinylated Secondary 
Antibody Incubation for 30 minutes. 

Following washing with PBS, slides remained 
incubated for 10 minutes with  Substrate 
C h ro m o g e n i c  S o l u t i o n  ( D A B )  a n d  t h e n  
counterstained with hematoxylin. Slides were then 
mounted employing dibutyl phthalate polystyrene 
xylene (DPX). Human pancreatic cancer tissue was 
chosen as an affirmative control whereas excluding 
the principal antibody stage in the peroxidase-
labeled streptavidin-biotin procedure delivered the 
negative control for MUC4.

14 
Quantification:
MUC4 expression transpired to be appraised based 
upon the extent and intensity of immunolabelling in 
the tumor's cell membrane as well as cytoplasm. The 
complete score for every single case was determined 
by the accumulation of the proportion score (PS) 
along with the intensity score (IS) of that case. 

14Scoring criteria are given in Table I.
Data were entered into SPSS 20 for statistical 
analysis. Age was represented as mean ± standard 
deviation (SD) and the significance level remained at 
P ≤ 0.05. Gender distribution and tumor grades were 
presented as frequencies and percentages.

Table I: Scoring Criteria of MUC4 Expression

Results
Our study comprised 50 cases of OSCC out of which 
20 were excluded based on the exclusion criteria and 
the rest were analyzed. In the 30 cases that 
underwent analysis, the average age range of the 
patients was found to be 53 ± 3.77 years with the 
majority of them being male (53.3%) while only 
46.6% were observed to be females. The most 
common site of involvement in this study was found 
to be the tongue and buccal mucosa while gingiva, 
lower lip, palate, and tonsil were less common. Grade 
2 comprised a total of 43.3% cases which were 
recorded to be the maximum followed by grade 1 

JIIMC 2022 Vol. 17, No.3

159

Mucin-4 in Oral Squamous Cell Carcinoma



(36%) and grade 3 (20%) (Table II).
Out of the total, 73% of cases were found to be 
positive for MUC-4 expression while the rest were 
negative (Figure 1). Most of the tumors showed 
moderate intensity highlighting 33 - 66% of tumors. A 
significant relation (p ≤ 0.05) was established 
between intensity and total score of MUC-4 with 
Anneroth grades of OSCC with a decrease in 
expression and an intensification in tumor grade 
(Table III).

Table II: Demographic Data & Anneroth Tumor Grades of 
OSCC

Fig. 1: Mucin-4 Expression in Oral Squamous Cell 
Carcinoma (OSCC)

Table III- Intensity, Proportion & Total Score of Mucin-4

Fig. 2: Well Differentiated Oral Squamous Cell Carcinoma 
(Grade1) (H&E; 10x10 X)

Fig. 3: Strong Cytoplasmic Expression In Well-
Differentiated OSCC (Grade 1) (MUC4 IHC; 10 X 10 X)

Fig. 4: Moderately Differentiated OSCC (Grade 2) (H&E; 
10 x 10 X)
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Discussion
Oral Squamous cell carcinoma remains nevertheless 
one of the greatest widespread tumors globally and 

15-19
the second most common tumor in Pakistan.  It is 
of immense significance to be a consistent diagnostic 
and prognostic biomarker for cancer patients to be 
able to make available indispensable information for 
attaining a clinical conclusion. Lately, mucins have 
been contemplated as prospective biomarkers in 
cancer diagnosis attributable to their distinctive 
representation in cancer patients as contrasted to 
the normal one. Among them, MUC4 is considered a 

15-18promising one. 
In the current study expression of MUC-4 was 
observed in 73% of oral squamous cell carcinoma 
cases with the majority of tumors presenting a 
moderate intensity of the marker staining 33 - 66% of 
tumor cells. This positive ratio was analogous to the 
investigations carried out by Narashiman et al. and 
Kohli et al. while variance was found in one study 
performed in the population of Japan where the 
proportion of positive expression was found to be 40 

1 0 - 1 1%.  This variance can be attributed to 
dissimilarities in the population targeted where the 
incidence of OSCC is low. The rest of the studies have 
targeted the South Asian population with an 
elevated incidence rate of oral squamous cell 

12-14
carcinoma.
Studies conducted by Hamada et al, Narashiman et 
al., and Kohli et al. have categorized OSCC only based 
on the degree of tumor differentiation/ 
keratinization and did not take into consideration any 
other parameters contemplated in Anneroth's 

8,10-11
grading systems.  No study has so far compared  

Anneroth's tumor grading system for OSCC regarding 
MUC4 expression. In the current study, the Anneroth 
grade of OSCC when associated with MUC4 
expression revealed statistically significant results. A 
reduction in expression in conjunction with an 
intensification in tumor ranking was observed.
Allred scoring system was utilized in our study 
encompassing both intensity (IS) and proposition 
score (PS) as contrasted to the rest of the studies 
which only considered PS. When the association of 
MUC4 expression was equated with a grade of 
tumors a strong to moderate expression was 
observed in grade 1 tumors, mild to moderate in 
grade 2 while grade 3 tumors revealed weak/mild 
expression only. A noteworthy relationship was 
established concerning the expression of MUC4 and 
intensity in addition to total score (IS + PS). When 
tumor grade correlation in conjunction with positive 
and negative expression of MUC 4 was assessed, no 
substantial relation was obtained. This finding was 
analogous to the results of studies carried out by 
Hamada et al. They correlated various grades of SCC 
with positive and negative MUC4 expression instead 
of a difference in the positivity that is from weak to 
strongly positive, while our findings were significant 

8as regards this aspect.
A lessening in MUC 4 expression in moderately as 
well as poorly differentiated SCC could possibly be 
accredited to the deficit of differentiation of 
squamous cells as contrasted to well-differentiated 
SCC.  Formerly many investigations carried out upon 
the function of MUC4 in SCC have revealed the 
aforementioned's association in conjunction with 
tumor differentiation. Philipe Guillem in 2000 
reported the association of MUC4 gene expression 
with squamous differentiation, as he discerned the 
strongest hybridization signals in well-differentiated 

20 esophageal SCC. Correspondingly, a study done by 
Kathpalia to determine cellular pathways in 
cutaneous SCC found MUC 4 m RNA upregulation 

20-23
nearly threefold in well-differentiated SCC.

Conclusion
In conclusion, a decrease in the expression of Mucin-
4 was seen with an increase in the tumor grade when 
the expression of Mucin-4 was assessed amongst 
separate histological categories of oral squamous cell 
carcinoma patients. The findings of our study also 
reveal upregulation (73%) of MUC4 appearing in 

Fig. 5: Moderately Strong Cytoplasmic Expression In 
Moderately Differentiated OSCC (Grade 2) (MUC4 IHC; 10 
x 10 X)
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tumor tissue alongside negative expression in the 
regular epithelium. Loss of MUC4 expression along 
with an intensification in tumor scoring is observed. 
Given that the differential expression of MUC4 is 
observed with higher expression in grade 1 tumors in 
contrast to grade 3, so it provides supportive 
evidence to incorporate it as a marker for tumor cell 
differentiation. 
Strength of Study
Given the differential expression of MUC4, it 
provides supportive evidence to incorporate it as a 
marker for tumor cell differentiation. 
Limitations of Study
The study was conducted on a smaller scale with less 
sample size. Further studies should be conducted 
with larger sample sizes including a  larger number 
and a wider spectrum of participants from different 
hospitals in various areas of the country.
Future Recommendations
MUC4 can demonstrate to be a beneficial diagnostic 
and prognostic marker. Furthermore, additional 
epidemiological studies should be carried out in the 
future on a greater scale to extend these discoveries 
and find a correlation between MUC4 expression 
with tumor stage, treatment modalities, and patient 
outcome.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To assess the resemblance of lip prints among the members of biological families, involving identical 
twins. 
Study Design: Descriptive study.
Place and Duration of Study: Department of forensic medicine & toxicology, post-graduate medical 
institute/university of health sciences Lahore December 22, 2014, to December 22, 2016. 
Materials and Methods: A total of 216 individuals (father, mother and both the children), who underwent 
observational study of lip impression collection without any anesthesia or drug, were enrolled into the present 
study. Father, mother and both identical twins of each family were selected. Lip prints of Father, mother and 
both twins of each family were recorded. Each lip of 54 twin offspring was compared with the corresponding lip 
of his/her father, mother, and other identical twin in the same family twin. 
Results: Out of 54-total families, monozygotic twins of 19(35.18%) families observed resemblance with father, 
whereas monozygotic twins of 35(64.81%) families observed resemblance with mother. There was no definite 
identical lip print pattern observed in any of the children. Furthermore, the prevalence of Type II lip prints was 
higher type present in males and in females. 
Conclusion: Lip prints of study participants do not match with each other. They are not identical with other twin 
baby or either parents but have some resemblance features. Like fingerprints, lip print patterns are unique, and 
it is considered feasible to apply lip prints features in personal identification.

Key Words: Cheiloscopy; Lip Prints; Monozygotic Twins Family, Personal Identification.

amongst the inner labial mucosa and external skin 
there is zone of transition on which lip patterns are 
present in the form of wrinkle and grooves in the 
form of normal lines and fissures. Like fingerprints, 
the pattern of wrinkles on the lips has individual 
characteristics. The wrinkles and grooves on the 
labial mucosa (called sulci labiorum) form a 
characteristic pattern called lip prints, the study of 

2which is referred to as Cheiloscopy.
Lip patterns can be identified as early as the sixth 

thweek of intra uterine life. After 6  week of fetal intra 
uterine life, lip prints are well developed and can be 

3recognized.  The duration of lip print's reliability on 
paper may be up to 12 weeks even if exposed to 
ambient conditions, but duration of reliability  on 
glass may be up to 9th week if kept in closed 

ocontainer in temperature adjusted around 25 C, but 
if exposed to ambient conditions it may be up to 6th 
week. Clear and identifiable lip prints can be 

4
obtained if taken less than 24 hrs. after death .
A study was conducted on two matching twins in 
1972 which stated that twins are indistinguishable by 
every other means, but their lip prints were diverse.  
Lip print analysis of family members suggest that 

Introduction
Personal identification is necessary for unknown 
deceased person in homicide, suicide, accident, 
mass disaster etc. Identification of a missing 
individual can aid immensely in the process of grief 
resolution by family and friends. In universal 
declaration human rights, article 06 states that 
“before the law, it is the right of every person to be 

1
identified as individual person.  On human lips 
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offspring do receive similar type of lip prints features 
as of their mother / father, but location of these lines 
are different, and no two prints are the same even in 

5twins.
Development of modern techniques of crime 
detection has cautioned the criminals for taking 
sufficient precautions like the use of gloves. In such 
circumstances, accurate methods like fingerprint 
analysis fails to establish a positive identity. Any 
method that owns the probability of supporting the 
forensic field in identifying a dubious should be 
chased and if revealed applicable then it should be 
utilized for criminal investigations and legal 
proceedings. Crime detectors mostly don't utilize the 
benefits of using lip prints for the purpose of 
identifying the suspects. Detailed anti-mortem 
records of both lips can be used for matching the 
details of post-mortem lip prints for personal 
identification. A lip print established at the scene of 
crime can be a source for inferences as to the 
character of the cosmetics used, number of people 
involved, sex, habits, occupational traits and the 

6diseased changes in lips themselves.
Lip prints were recorded among 54 biological 
families with siblings involving identical twin, to 
ascertain inheritance resemblance of lip prints, and 
to analyze the characteristics of lip prints for positive 
identification, so that to make it an investigatory tool 
of identification in forensic sciences. The findings of 
these studies can be utilized to motivate crime scene 
investigators to  analyze the characteristics of lip 
prints for positive identification as fingerprints in 
crime scenes, so that to make it an investigatory tool 
of identification in forensic sciences.

Materials and Methods
A descriptive study was conducted in the 
Department of forensic medicine & toxicology, post-
graduate medical institute/university of health 
sciences Lahore from December 22, 2014, to  
December 22, 2016. A total of 216 individuals (father, 
mother, both children's), who underwent Non-
Probability / Convenience Sampling of lip impression 
collection without any anesthesia or drug, were 
enrolled into the present study. Before starting the 
research work, I presented my proposal in 
institutional ethical review committee and advance 
studies and research board. Ethical review 
committee approved on 02-07-2014 and advance 

studies and research board approved on 05-07-2014.
Only individuals having lips with normal transition 
zone of mucosa and skin were included in the study. 
Indiv iduals  having inf lammation of  l ips ,  
malformation, deformity, surgical scars, active 
lesions, and hypersensitive to impression material 
were not included in the study. No drugs or chemical 
was used in study subjects.
The subjects were residents of Abbottabad & 
Mansehra (KPK), Rawalpindi (Punjab) & Islamabad 
surrounding villages. Written informed consent was 
obtained. All participants were given brief details of 
our objectives and answered the questions relating 
to procedure.
A thin layer of lipstick was applied in a single motion 
evenly on the lips of everyone. After two minutes, the 
individuals were advised to maintain a relaxed lip 
position. Negligible pressure was sustained on lips 
touching cellophane tape the while making the lip 
impression and subsequently the glued portion of 
the cellophane tape fixed on to the white bond paper 
to retain the lip impression. The impressions were 
afterward visualized with the magnifying lens.
To minimize the chances of error, which could most 
likely occur with manual magnifying lens, a digital 
method (indirect method) was used to analyze the lip 
marking. The lip impressions were scanned and 
exported on adobe photoshop-7 software at 256 gray 
scales configuration. A 300-dpi resolution was used 
to enhance the imagining quality of lip prints.
Collected data values were recorded and analyzed 
using SPSS 20.0. P-value was taken as < 0.05. 
Confidence level was taken as 95%. Mean, standard 
deviation, minimum and maximum values were 
calculated for continuous variables in all quadrants of 
individual lips. Frequency and percentages were 
calculated for resemblance among biological families 
and for gender. Two-way Anova test applied for 
substantial variance in type of lip prints. Z-test was 
applied to test the resemblance of lip prints to 
mother and father separately in the family. Microsoft 
word and excel have been used to form tables and 
figures.

Results	
The available data was used to generate the profile of 
resemblance of lip prints among various family 
members. The percentage of resemblance of lip 
prints of father and mother with their identical twins 
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st nd
and resemblance of 1  identical twin with 2  
identical twin with their father and mother in all of 54 
families (216 individuals) are described in graph.

resemblance between first twin and second twin was 
found to be 58.335. Maximum Resemblance of twin 
babies with father and mother was87.51% & 91.67% 
respectively, whereas minimum Resemblance of 
twin babies with father and mother 25% & 33% 
respectively

st ndIn 54 families, father resemblance with 1  and 2  
twin baby was calculated, and then mother 

st ndresemblance with 1  and 2  twin baby was 
calculated. In 19 families, off-springs found to be 
having higher resemblance with father 35.18% 
(z=0.4978, p<0.05), whereas in 35 families, children's 
lip impressions showed higher resembling with 

Fig. 1: Percent Resemblance of 54 Families

The X-axis shows family coded number.
The Y-axis shows resemblance among the families.
A-C corresponds to father verses first twin
A-D corresponds to father verses second twin
B-C corresponds to mother verses first twin
B-D corresponds to mother verses second twin
C-D corresponds to first twin verses second twin
Lip print pattern of all identical twin babies along 
with their parents were analyzed. Lip print type-1 
was 116 (4.44%), Lip print type-2 was 1870 (71.6%), 
Lip print type-3 was 52 (1.99%), Lip print type-4 was 
567 (21.7%) and Lip print type-5 was 05(0.19%) in all 
the quadrants of lips.
The mean resemblance between father and both 
twin was found to be 58.335 while between mother 
and first twin was as 58.335 and between mother 
and second twin was as 70.835. The mean 

Fig. 2: Percent Distribution of Types of Lip Prints in Male 
and Female

Table I: Lip Prints Quadrant wise in Male Gender 

Table II: Lip Prints Quadrant Wise in Female Gender
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mothers 64.81% (z=0.49917, p<0.05). Lip prints 
showed a strong positive and statistically significant 
correlation between parents and their offspring.
We observed that mother resemblance towards twin 
babies was at higher level as compared with father 
resemblance. Father to mother resemblance ratio is 
1:1.8. No lip print pattern was found specific to any 
lip quadrant and mostly mix types of lip print pattern 
were present in all the 04- quadrants of lips. None of 
the gender had any specific lip print pattern in any 
specific lip quadrant.

Discussion
Our research study with 54-pairs of identical twin 
babies along with their mother and father in a family 
is unique and valuable addition on chelioscopic data. 
Lip prints are not identical in case of identical twins 
but similarities of lip prints between parents and 
children were found accounting for the hereditary to 
play a major role. Study on18-pairs of monozygotic 
twins and 22-pairs of monozygotic twins found that 
families with identical twin babies pointed to have a 
considerable genetic factor. Uni-ovular twins share 
same proteins, same genetic information so lip can 
be used as a primary biometric modality for 

7successful identification purpose.
Lip print pattern type II was the commonest finding 
in the study. In male and female gender participants 
lip print type II was 70.88% and 72.3%, lip print type 
IV was 22.9% and 20.4%, lip print type I was 3.8% and 
5.06%, lip print type III was 2.32% and 1.66%, and lip 
print type V was 0.0% and 0.37%, respectively. In our 
study lip print type II was most common pattern in all 
the quadrants of lip in both males and females. The 
predominance of type II lip print is in accordance of 
the findings of a researcher, who studied 208 

individuals and found type II (47.6%) as predominant 
8lip print type.  The result finding of other research 

9,10,11
articles are also consistent with our data.  The 
findings of another study has also shown type II lip 
print pattern of both sexes in all of the 04-

12quadrents.  In female study subjects, lip print type II 
was most common dominant finding, which is 

13 consistent with the results of other findings. Studies 
conducted by other organizers found that lip print 
type I was highest percentage in male and females 

14,15
subjects.  Lip prints show differences according to 
race and ethnic origins of persons. In contrast to our 
observation previous work demonstrated that lip 
print type II with (26%) was second most studied type 

16
in both sex.  Studies regarding prevalence of lip print 
pattern in different races or ethnic origin have been 
reported to show variations of pattern not only in 

17population but also in male and female subjects.  
Similarly the second most common type observed 
was lip print type IV which is in accordance to the 

18,19,20
previous studies.  but in contrast to the other 
studies  where lip print type IV was most common 

6,5
type of lip prints.   Other lip print pattern observed 
in our research were lip print type IV, I, III and V 
respectively in prevalence which is in contrast to 
findings of other research where they found the 

21
succession of lip print as type III , IV, I and V.
These findings are consistent with the study on 496 
subjects and twins with families. No two identical lip 

22prints were found in their study.  These findings are 
also like the study performed on 20-pairs of 
Monozygotic twins and 20-pairs of non-twin 

23
siblings.
Overall, the results of the study are found to be 
consistent with the previous studies. Current study 
shares several features common with other 
published data in literature, where parents and 
monozygotic twins were studied, and it was found 
that they shared some similarity in the grooves, but 
the detail features of lip prints were not same. They 
found that neither between the twins nor the twins 

24,25with their parents had the similarity.  Also lip prints 
were not identical in case of identical twins but the 
similarities of lip prints between parents and children 
were found accounting for the hereditary to play a 
major role. Identical twin babies had shown more 
percentage of similarities with each other in 
comparison to non-identical twins. Also, inheritance 

Fig. 3: Parents Maximum and Minimum Resemblance 
with Twins
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pattern was significant for twin babies in case of their 
11lip prints.  However, the findings of the study are 

inconsistent with the findings where they found no 
significant correlation with parents and twin 

16
offspring.  The most important feature of the 
current study is that the level of resemblance of 
parents with the offspring is studied. When 
individuals were compared for resemblance among 
biological family, there was no significant difference 
in parents and off springs as revealed by Z-test 

17
(z=0.4978 and z=0.499  for father and mother 
respectively) showing positive association with both 
parents. The finding is important as it could be used 
in forensic identification of missing persons in a 
family as phenotypic marker especially in cases of 
mass disaster. 

Conclusion
Comparison of lip print pattern of identical twin 
babies shows that they are unique to each 
individual(father, mother, each twin baby) and 
among identical twin lip print patterns have some 
similarities with each other. They are not identical 
with other twin baby or either parents but have 
some resemblance features. There is no definite 
identical lip print pattern observation in any of the 
children. The prevalence of type-2 lip print is higher 
type, present in male and females of studied 
population. It concludes that lip print pattern is 
nonspecific indicator of gender determination.

Operational Definition	
Resemblance
When off springs will receive at-least one same types 
of lip prints characteristic as their parents (either 
father or mother) in each quadrant of lip, but 
placement of lip prints characteristics may or may 
not be in the exact location as their either parents 
will be labeled as Resemblance.
Study Limitations
When the subjects press his or her lips, there is a 
possibility that only the central area of lip come in 
contact while the rest relaxed portion stay away of 
cellophane tape, which leads to distortion of the 
prints. Identifying the biological family tree with 
identical twins is really hard work and time 
consuming. Family members especially fathers are 
mostly out of house due to business or job earning 
reasons and we must wait a lot and sometime travel 
a lot. Families are reluctant to participate voluntarily 

and concerned of giving their personal details and 
samples.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: The aim of this study was to evaluate the diagnostic utility of calretinin immunostaining in colonic 
biopsy specimens in patients having a clinical suspicion of Hirschsprung's disease.
Study Design:	 This study was a Cross sectional validation study.
Place and Duration of Study: The study was conducted at Pakistan institute of medical sciences, Shaheed 
Zulfiqar Ali Bhutto Medical University (SZABMU), Islamabad, for a period of 11 months (December 2018 to 
November 2019). 
Materials and Methods: Sixty specimens from patients including multiple colonic biopsies and biopsies from 
rectum for doubted Hirschsprung's disease were evaluated. The biopsies were processed in Histopathology lab 
and Hematoxylin and eosin slides were examined. 30 ganglionic segments and 30 aganglionic segments along 
with control specimens were further stained with calretinin immunohistochemical marker and evaluated.
Results: On Hematoxylin and eosin staining, 30 biopsies showed ganglion cells and 30 biopsies showed absence 
of ganglion cells. Calretinin immunohistochemistry was then evaluated on these ganglionic and aganglionic 
segments. In this study, sensitivity was found to be 91.4 % and a 100% of specificity was established. The 
positive predictive value and negative predictive value was found to be 100% and 89.2% respectively.
Conclusion: Calretinin immunohistochemical marker can be applied on colonic and rectal biopsy specimens as 
a dependable and adjunctive tool for diagnosing Hirschsprung's disease, as it is easy and reliable to be used in 
daily practice.

Key Words: Calretinin, Hirschsprung's Disease, Immunohistochemistry.

absence of ganglion cells in the colon, along with 
their disrupted proliferation and differentiation. Two 
types of HD are identified: Type 1 or short-segment 
disease that is identified in 60% to 85% of patients 
with HD. It is characterized by aganglionosis which is 
limited to the rectum, reaching up to the large gut 

 distal to the splenic flexure.Type 2 is labeled as long-
segment disease, that is found in 15% to 25% of the 
patients having widespread aganglionosis of the 
rectum and colon.  Agangl ionosis  in  the 
gastrointestinal tract is demonstrated by the lack of 
the ganglion cells in the two plexuses of gut wall, the 

2,3submucosal and myenteric plexuses.
A combination of clinical symptoms help in 
diagnosing the HD including, contrast enema, 

1 
anorectal manometry and histologic findings.  
Histopathological absence of ganglion cells and 
nerve plexus of submucosa and muscularis propria 
showing hypertrophy and hyperplasia constitute the 
diagnostic criteria for HD. Hematoxylin and eosin (H 
& E) staining is conventionally used for the diagnosis 
of Hirschsprung's disease but it requires serial 
sectioning and also depends on observer's capability 

Introduction
Obstruction of large gut in infants is commonly 
caused by Hirschsprung's disease (HD). The disease 
occurrence is about 1 per 5000 live births, with a 
predicted disease frequency of 1.4 per 5000 live 

1births in Asian populations.
The etiology of HD is explained by the disruption of 
migration of neural crest cells, resulting in congenital 
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3
t o  e v a l u a t e  t h e  b i o p s y  s p e c i m e n .  
Immunohistochemistry (IHC) in the recent years has 
been proven to be an additional tool in the diagnosis 

4of HD, with increased diagnostic yield.  Calretinin is 
one of the many markers used for diagnosing HD. It is 
a calcium binding protein which is vitamin D 
dependent and richly expressed in neurons, steroid 
producing cells, testicular cells, and neuroendocrine 

4, 5
cells etc.  Ganglion cells in submucosal and 
myenteric plexus of a normal gut show a positive 
calretinin expression whereas aganglionic regions of 
diseased gut show absence of calretinin 

6,7      
expression.
In contrast to routine H & E, calretinin IHC staining 
has become frequently applied immune-marker to 
identify ganglion cells in colonic biopsies with 
suspicion of Hirschsprung's disease.
Calretinin carries several advantages in this regard. It 
is easily performed on paraffin-embedded sections, 
staining pattern is simple, pattern of interpretation is 
easy, and it is cost effective.
Many studies in literature demonstrated a high 
sensitivity (96%) and specificity (100%) for 

8
Calretinin. Calretinin highlights ganglion cells which  
are not very apparent on H & E-stained sections, 
thereby preventing unnecessary surgeries. It is found 
to be a cost effective and valuable diagnostic support 

9   
in HD.
The study was carried out to determine the 
diagnostic utility of calretinin immunohistochemical 
marker for the diagnosis of Hirschsprung's disease in 
order to benefit the clinicians for the management of 
the patients.

Materials and Methods	
The place of study was Pathology department, 
conducted at the Pakistan institute of medical 
sciences, Shaheed Zulfiqar Ali Bhutto Medical 
University (SZABMU), Islamabad, Pakistan. Duration 
of the study was 11 months, from December 2018 to 
November 2019. It was a cross sectional validation 
study. Multiple colonic and rectal biopsies from 60 
suspected patients of Hirschsprung's disease were 
evaluated. The biopsies were processed in 
Histopathology lab and Hematoxylin and eosin slides 
were examined. Biopsies including 30 ganglionic 
segments, 30 aganglionic segments and control 
spec imens were sta ined with  ca lret in in  
immunohistochemical marker. Calretinin showed a 

granulated staining of neuronal fibers in lamina 
propria and submucosal layer of ganglionic 
segments, whereas ganglion cells showed a dark 
nuclear and cytoplasmic staining which was seen in 
the ganglionic segments in both Meissner and 
myenteric plexuses. Negative staining shown by 
neuronal fibers and ganglion cells in all the gut layers 
was considered as negative for calretinin 
immunohistochemical maker. 
Inclusion criteria: All colonic biopsies with full 
thickness sections with suspicion of Hirschsprung's 
disease were included.
Exclusion criteria: Inadequate biopsies which 
showed only the superficial mucosa without 
submucosa and muscularis propria were exempted 
from the study.
Statistical package for social sciences (SPSS16) 
Software was applied for performing the statistical 
analysis.  Different variables including sex, H&E 
staining patterns and immunohistochemical results 
were calculated as frequency and percentages. 
Sensitivity, Specificity, Positive and Negative 
Predictive values were considered by means of 2x2 
tables.

· Sensitivity = True Positives / True Positives + False 

Negatives X 100

· Specificity = True Negatives / True Negatives + FP 

X 100

· Positive Predictive Value = True Positives / True 

Positives + FP X 100

· Negative Predictive Value = True Negatives / True 

Negatives + FN X 100 

Results
Colonic biopsies were taken from 60 patients 
showing an age range from two months to 10 years. 
Male to female ratio was 3.2 to 1. Most common 
presenting complaint was constipation (93%) while 
some of them presented with abdominal distention 
and delayed passage of meconium.
Out of total 60 biopsies (n=60), fifteen biopsies (25%) 
were from rectosigmoid junction and fourteen (23%) 
were rectal wall biopsies. On H & E, 30 biopsies 
showed ganglion cells and the other 30 biopsies 
showed that ganglion cells were absent. In 16 cases 
(26.7%), ganglion cells were present in myenteric 
plexus and 14 (23.3%) cases showed the presence of 
ganglion cells in both messeiner's and myenteric 
plexus. Out of 30 aganglionic segments, 13 cases 
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(21.7%) showed nerve bundle hyperplasia. Calretinin 
IHC was then applied on all ganglionic and 
aganglionic biopsies. Out of the 30 ganglionic 
segments, calretinin immunoexpression was seen in 
27 segments but 3 ganglionic segments were 
negative for calretinin despite the existence of 
ganglion cells on routine H&E staining (10%). Out of 
3 0  a g a n g l i o n i c  s e g m e n t s  c a l r e t i n i n  
immunoexpression was seen in five cases (16.6%). 
All the other 25 cases were negative for calretinin. 
( P h o t o m i c r o g r a p h  s h o w i n g  C a l r e t i n i n  
Immunostaining)
Therefore 32 cases {27 cases (90%) having ganglion 
cells on both H & E and calretinin and 5 (16.6 %) cases 
which showed ganglion cells positive based on 
calretinin, but H & E declared it negative} were true 
positives. 25 (83.3%) cases were true negatives 
showing no ganglion cells on H & E and calretinin. 3 
(10%) cases are false negatives which are negative on 
calretinin but having ganglion cells on H & E. So, this 
method showed a sensitivity of 91.4 % and specificity 
was found to be 100%. The positive predictive value 
was found to be 100% and negative predictive value 
was 89.2 %. (Table I)

Discussion 
As diagnosis of HD depends upon the demonstration 
of the aganglionosis in the colonic biopsy specimens, 
sometimes it becomes very difficult and tiresome; 
necessitating furthermore serial cut sections on 

10   H&E. To overcome these problems calretinin IHC is 
5

now widely used in the diagnosis of HD.
The age range of the patients in the current study 
(n=60) was 2 months to 10 years. Rakhshani et al in 
their study showed that age range of patients with 

11 
HD was, one day to 12 yr. Similarly Anbardar et al 
demonstrated that age of patients suffering from the 

5
disease was ranging from 2 days to 10 years.  The 
current study showed a male predominance (75%). 
Collins et al in their study showed that 82% of the 

12patients were male.  The study conducted by 
Rakhshani et al also pointed male predominance 

11(67.1%).  Joseph et al in his study showed that 
constipation was the most common complaint 

13(94.5%).  This was comparable to the current study 
in which constipation (93%) was most common 
presenting symptom. In present study out of the total 
30 ganglionic segments (which showed ganglion cells 
on H&E), 27 cases (90%) showed staining of ganglion 
cells by calretinin. Out of the 30 aganglionic 
segments calretinin IHC was able to pick 5 (16.6 %) 
cases which were negative on H & E. This study 
indicated a sensitivity of 91.4 % and specificity was 
found to be 100%.  The results were comparable to 
the study conducted by Mukhopadhyay et al (n=80) 
and it was shown that Calretinin IHC marker had 
sensitivity equals to 96% and a specificity of value 
100%.  The positive predictive value was found to be 

14100% and negative predictive value was 92.59%.  
Musa et al and Kazemi et al in their studies concluded 
that calretinin immunostaining, is a very sensitive 
(100%) and specific (100%) diagnostic tool to the 
histopathological analysis in the suspected cases of 

15,16   
HD. In adequate biopsy specimens calretinin IHC is 
confirmatory, but in case of inadequate biopsies it is 

17
decisive, and diagnostic as compared to H&E.  In 
present study, out of 13 cases of nerve bundle 
hyperplasia, not a single case showed positivity of 
calretinin. Similar was the finding observed by Gabal 
et al  in their study that the nerve fibers showing 
calretinin positivity alone was not sufficient to 
consider the colonic biopsies as positive for 

18 innervation to exclude Hirschsprung's disease.

Table I: Utility of Calretinin Compared to H & E

Photomicrograph:
A: H & E Showing Ganglion Cells in Myenteric Plexus 
(400x) arrow points ganglion cell
B: Calretinin iImmunopositivity of Ganglionic Segment. 
(400X) 
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3(10%) cases in the current study were classified as 
false negative which were positive for ganglion cells 
on H & E but did not show immunoreactivity with 
calretinin. Many studies conducted describe the 
reasons for false negative results of IHC in the 

19laboratories.
Human inaccuracy leading to false negative results 
comprise “wrong on slide control,” “no on-slide 
control,” and “wrong protocol run,”. It is predicted 
that the explanations for unsuccessful IHC staining, 
and their incidences are inconstant among variable 
laboratories based on test list, platforms, regularity 
of use, conservation, and obviously the value of the 

19,20 control materials in place.
Many researchers applied calretinin along with other 
markers as ancillary techniques on rectal biopsies to 
rule out aganglionosis. Study conducted by Takawira 
et al has demonstrated that calretinin is superior to 
acetylcholinesterase (AChE) as an ancillary 
technique because it is readily available, can be 
utilized on paraffin embedded tissue and helpful in 

3 
improving the diagnostic accuracy. Zani et al 
observed in the survey study that as the loss of 
calretinin staining is a marker of ganglion cell 
absence in the colon of HD patients and can be easily 
utilized on paraffin embedded tissue, it has widely 
replaced AChE staining which is applied on frozen 

21 
sections. Similar observation was made by Kovach 
et al showing more significance of calretinin to 

22
AChE.  Chisholm KM et al also reported that 
calretinin is easier to accomplish and understand and 
increases the investigative accurateness in patients 

23of HD.  There are few limitations in the study 
including:  small sample size, anatomical subtyping 
of the lesion into short or long segment or total 
colonic aganglionosis was not done and the data 
regarding clinical follow-up was lacking. Further 
studies with large sample size are suggested. 
Research should be directed to describe the 
calretinin immunostaining configurations of the 
variable gut portions including transitional zone, rare 
t y p e s  o f  H i rs c h s p r u n g ' s  d i s e a s e ,  t o t a l  
hypoganglionosis patients, and the anorectal 
junction.  Genetic studies for mutational analysis in 
cases of HD should also be carried out.

Conclusion 
Calretinin immunohistochemistry is an important 
and reliable diagnostic tool showing high sensitivity 

and specificity that aids histopathological 
examination in suspected HD. Hence based on 
sensitivity and specificity we strongly recommend 
the use of calretinin stain especially in cases where 
ganglion cells are not seen on routine Hematoxylin 
and Eosin staining.
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ORIGINAL�ARTICLE

ABSTRACT
Objectives: To investigate the frequency and nature of various incidental findings and their relationship with 
presence or absence of sacroiliitis, observed on magnetic resonance imaging (MRI) of sacroiliac joints (SIJ). 
Study Design: Observational study.
Place and Duration of Study: Fauji Foundation Hospital, Rawalpindi, from January 2018 to March 2021.
Materials and Methods: All patients undergoing MRI of SIJ were included except those who could not lie down 
supine in MR gantry. Data regarding age, gender, MRI findings related to SIJ and other incidental findings were 
recorded. Frequencies of findings in various groups were compared using chi-square test considering p value of 
<0.05 as significant.
Results: Out of 302 patients, 126 (41.7%) showed incidental findings. Among 201 females, 87 (43.3%), while 
among 101 males, 39 (38.6%) showed incidental findings (p=0.437, not significant). Sacroiliitis (SI) was seen in 
58.7% and 45.5% of females and males respectively (p=0.030, significant). One hundred and sixty-four (54.3%) 
of 302 patients were grouped as having SI on the basis of MRI while 138 (45.7%) had normal SIJ.  In the former 
group 64 (20.5%) showed at least one incidental finding. Among the latter group, 62 (20.5%) had incidental 
findings (p= 0.300, not significant).  Most common incidental finding was lower lumbar disc degenerative 
disease (LLDDD), seen in 65 (21.5%) patients.
Conclusion: Incidental findings are commonly observed on MRI of SIJ. They were seen overall, in two-fifth of 
our patients. Incidental findings must be reported, as these can have important clinical implications. There was 
no significant difference between patients with and without SI with respect to prevalence of incidental findings.

Key Words: Ankylosing Spondylitis, Bone Marrow Oedema, Lumbar Disc Degenerative Disease, Sacroiliac Joint, 
Sacroiliitis.

4
clinical suspicion of SI.  Some of them can have 
important clinical significance in patients' 
management. 
The aim of this study was to identify the nature and 
analyze the frequencies of various incidental findings 
that were observed during the MRI of SIJ in both the 
genders, and to compare their frequencies in 
different groups.   

Materials and Methods
This observational study was carried out at Radiology 
department of a tertiary care hospital in Rawalpindi, 
Pakistan, from January 2018 to March 2021, after 
approval from hospital's ethics review committee. 
All patients undergoing MRI of SIJ were included, 
regardless of age or gender, employing consecutive, 
non-probability sampling technique. Those patients 
were excluded who could not lie down supine in MR 
gantry to complete the examination. Data regarding 
age, gender, MRI findings related to SIJ and other 
tissues were recorded.
 SI on plain MRI was defined as sub-articular bone 
marrow oedema in at least two consecutive images, 

5,6or more than one lesion in a single slice.   Incidental 
findings were defined as all abnormal findings that 

Introduction
Inflammation of sacroiliac joints (SIJ) is usually a 

1
diagnosis of exclusion.  Magnetic resonance imaging 
(MRI) has emerged as an important technique for 
diagnosis and follow-up of patients with sacroiliitis 

2(SI).  It can detect acute inflammatory changes 
across the joints even when plain radiographs are 
normal. Initial changes of sub-chondral oedema are 

3
picked up easily.  There are multiple pathologies that 
can clinically mimic this disease, for example 
genitourinary, hip, muscle, and lower back 
pathologies and elicit request for MRI of SIJ due to 
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were seen other than or in addition to SI, including 
clinically significant normal anatomical variants. 
Scans were performed on 1.5 Tesla MRI unit (Toshiba 
Vintage Titan), using body flexed array coil in supine 
position. The sequences included coronal STIR 
(short-tau inversion recovery) along long axis of 
sacrum and perpendicular to second sacral vertebral 
body, axial T2-weighted (fat saturated), coronal 
obliques (T1 and T2-weighted) and sagittal T2 
weighted. MRI scans of patients were studied for 
presence or absence of SI by radiologist having more 
than five years' experience of reporting. 
Demographic data of all the patients was recorded. 
In addition to documenting presence or absence of 
SI, data was also collected regarding the presence of 
any incidental finding. This included scrutiny of 
visualized lumbo-sacral spine, genitourinary organs, 
hip joints, muscles, and soft tissues. 
Patients were arbitrarily divided, decade-wise into 
seven age groups, viz. group 1 (11-20 years), group 2 
(21-30 years), group 3 (31-40 years), group 4 (41-50 
years), group 5 (51-60 years), group 6 (61-70 years), 
and group 7 (71-80 years). The frequency of 
incidental findings was recorded for each age group. 
The data was entered into statistical package for 
social sciences version (version 21.0) for analysis. 
Mean and standard deviation were calculated for 
quantitative variables. Frequency and percentage 
were calculated for qualitative variables. 
Frequencies of SI and incidental findings were 
compared in males and females using chi-square test 
considering p-value < 0.05 as significant. Patients 
were also divided into those with, and those without 
SI. Frequencies of incidental findings were compared 
in both groups employing chi-square test, 
considering p-value < 0.05 as significant. 

Results
A total of 302 subjects were included in the study. 
Patients' age ranged from 12 to 80 years with mean 
and median ages as 33.6 (SD+10.7) and 33 years 
respectively. Most of the patients, i.e. 114 (37.7%) 

th 
out of 302, were in 4 decade of life. Age distribution 
of patients and frequency of patients showing 
incidental finding on MRI of SIJs in different age 
groups are shown in the Fig 1, and Table I. 
Female to male ratio was 1.9. Mean ages for female 
and male were 35.3 (SD+ 10.52) and 30.2 (SD+ 10.51) 
respectively. SI was seen in 118 (58.4%) of 202 

females as compared 46 (45.5%) of 101 males. 
Difference was significant with p-value 0.030 (Table 
II). Among the females, 87 (43.3%) of 202, and among 
the males 39 (38.6%) of 101 showed incidental 
findings. Difference was not significant with p-value 
0.437 (Table II). 

Fig 1: The Frequency Distribution of Patients (Shown 
Along Y-Axis), Subjected to Magnetic Resonance Imaging 
of Sacroiliac Joints, According to Decade-Wise Age 
Groups (Shown Along X-Axis).

Table I: Frequency of Patients Showing Incidental Finding 
on Magnetic Resonance Imaging of Sacroiliac Joints in 
Different Age Groups (N=302)

Table II: Distribution of Sacroiliitis and Incidental Findings 
in Male and Female Patients
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Out of 302 patients, 164 (54.3%) were diagnosed as 
having SI, according to MRI criteria.  In this group of 
patients, 64 (21.2%) showed at least one incidental 
finding. The second group of 138 (45.7%) patients 
revealed no MRI evidence of SI. Among the latter 
group, 62 (20.5%) had incidental findings. No 
significant difference (p-value 0.300) was observed 
between the patients in two groups with respect to 
prevalence of incidental findings (Table III).

Discussion
SIJ can be imaged using plain radiographs, 
fluoroscopy, computerized tomography, nuclear 
imaging, positron emission tomography, sonography 

7and MRI. MRI has revolutionized the diagnosis of SI.  
It is superior to the rest of imaging modalities due to 
excellent depiction of bone marrow and soft tissue 
contrast; hence it enables detailed evaluation of 
tissues in addition to SIJ. Moreover, it is radiation-
free and can be safely used in younger patients and 
those of reproductive age. Earliest changes of sub-
chondral marrow oedema are well identified on MRI. 
However, the imaging time is relatively longer than 
the rest of the modalities, rendering it difficult for the 
patients with severe pain to lie supine for the 
examination. On the other hand, radiographic 
manifestations of SI occur much later in the course of 
the disease and the procedure is attended with risk of 

2irradiating pelvic organs.
SI can be due to multiple causes, e.g., infection, 

8 inflammation, neoplasia, or trauma. Early diagnosis 
of this entity is crucial in the management to prevent 
complications like chronic backache, hip pain and 
muscle wasting. Due to complex pelvic anatomy, 
there is significant overlap of symptoms of bones, 
joints, soft tissues, genitourinary and gastrointestinal 
system diseases. A good clinical history and 
examination remains the mainstay of management 

9and must be obtained by the radiologist.  
Differential diagnoses of sacroiliitis include 
ankylosing spondylitis, fractures around hip joint, 
tendinitis, piriformis syndrome, pyogenic infections, 

4tuberculosis, and trochanteric bursitis.  The joints 
can show inflammatory changes in pregnancy and 
other hyper- and hypomobile states. Obesity is also a 
risk factor. Malignant causes e.g. multiple myeloma 
and non-malignant etiologies such as osteitis-
condensens-ilii can also be a cause of painful SIJ. We 
diagnosed one patient with latter condition during 

Table III: Frequency of Incidental Findings in Patients 
with and without Sacroiliitis (SI) on Magnetic Resonance 
Imaging (MRI) of Sacroiliac Joint (N=302)

Most common incidental finding was lower lumbar 
disc degenerative disease (LLDDD) that was present 
in 66 (21.5%) of 302 patients. It was seen in 37 
(21.2%) patients with SI and 29 (9.6%) patients 
without SI (p=0.746, not significant). Distribution of 
various incidental findings on MRI, in groups of 
patients with and without evidence of SI is shown in 
Table IV.

Table IV: Distribution of Various Incidental Findings on 
Magnetic Resonance Imaging (MRI), In Groups of 
Patients With and without Evidence of Sacroiliitis (SI). 
Total Number of Patients=302
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this study. Functional causes like scoliosis and leg-
length discrepancy can cause inflammatory changes 
at SIJ. Hip degenerative and inflammatory arthritis 

10should also be looked for while interpreting SIJ.
Acute SI manifests as bone marrow edema in sub-
chondral location; this is the most important 

11
criterion for defining active disease on MRI.  Acute 
disease can show as joint fluid, sub-chondral or soft 
tissue edema. Edema is manifested as hypo-intense 
signal on T1-weighted imaging and high signal 
intensity on T2 and STIR sequences. Earliest signs of 
cartilage and bone destruction can be picked up by 

12
MRI.  Active or acute SI is best seen on fluid-
sensitive sequences like STIR sequence; post 

13contrast imaging is not essential.  Features of 
chronic disease include structural changes such as 
new bone formation or sclerosis, fat deposition, 
erosions, joint space narrowing and ultimately, 

14ankylosis.  Erosions and ankylosis are best seen on 
T1-weighted images. A newer technique, MRI-based 
synthetic computed tomography (sCT) is reported to 
depict better details of erosions, sclerosis and 
ankylosis in comparison to T1 weighted MR 

15
imaging.
A multi-centric study was carried out in Belgium, 
Canada and Poland to determine common incidental 

16findings on MRI of SIJ in children.  Out of 540 
children, 106 (20%) had SI and 228 (42%) patients 
showed one or more incidental finding on MRI. Our 
study, though not limited to children only, shows a 
similar frequency (41.7%; n=302) of incidental 
findings. Commonest incidental finding in both the 
studies was lumbar disc degenerative changes. 
A study was conducted in Turkey, which included 
only the female subjects, mainly to see the frequency 
of pelvic congestion syndrome in patients who 

17underwent MRI of SIJ for clinically suspected SI.  The 
study revealed that 285 (37%) of 774 patients had 
incidental findings which included pelvic congestion, 
various other genitourinary system disorders, and 
musculoskeletal system disorders. The percentage of 
patients showing incidental findings is not much 
different from the percentage of such patients seen 
in our study. This Turkish study showed that in the 
group of patients without SI, incidental findings were 
seen in 182 (24%) patients. On the other hand, in the 
group of patients with SI, the incidental findings were 
less common and were seen in 103 (13%) patients. 

These findings are also concordant with the findings 
of our study. Moreover, in both the studies the 
frequency of incidentally discovered musculoskeletal 
diseases was more in the group with SI than the other 
group.
During literature search, we found a case-report of 

18
Paget's disease with sacroiliitis.  Our study did not 
find this entity in any of our patients. Jans et al 
showed in their six-year retrospective analysis that 
non-inflammatory disease entities were more 
common than SI on MRI in patients with 

19inflammatory type back pain.  They found that out of 
691 subjects, 249 (36%)showed SI on MRI, whereas 
more than half (54.3%) of our patients were 
diagnosed as suffering from SI. 
A UK-based study investigated the incidence of 
transitional vertebrae and numerical variants of the 
spine using MRI. They found transitional vertebrae in 

20
14 (3.3%) of 418 subjects.  We came across lumbo-
sacral transitional vertebrae in 7 (2.3%) of 302 
patients.
The limitation of our study is that the size of the 
sample is relatively small. Secondly, it has been 
carried out in a single centre; therefore the results 
cannot be generalized. Thirdly, we did not receive any 
patient less than 10 years of age, with a request for 
MRI of SIJ. More research is needed to diagnose 
incidental findings in this age group. In case of 
children it is important to keep a low threshold for 
selection with regards to imaging, for detecting 
pelvic and skeletal pathologies. This is because the 
underlying conditions can have long-term 
implications if not diagnosed early. 

Conclusion
Incidental features on MRI of SIJ are common and 
were seen in approximately two-fifth of our patients. 
These must be reported, as these can have important 
clinical implications. Commonest incidental finding 
in our study was lumbar degenerative disc disease. 
No significant difference was observed between the 
patients with SI as compared to those without SI with 
respect to prevalence of incidental findings. In 
suspected cases of sacroiliitis with negative MRI 
findings, some other possible cause of symptoms 
should be looked for. These incidental findings may 
help in explaining the cause of symptoms and aid in 
management.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare nebivolol versus metoprolol therapy in controlling heart rate and improvement in left 
ventricular ejection fraction in patients with congestive cardiac failure.
Study Design: Randomized controlled trial.
Place and Duration of Study: Out-patient department of Cardiology, Pakistan Institute of Medical Sciences 

st th
(PIMS), Islamabad from 1  March 2016 to 28  February 2017.
Materials and Methods: A total of 262 cases were included. A detailed clinical examination, 
electrocardiography and echocardiography were done by blinded operators. Randomization of patients into 
group A and group B via random number table was done. Group A received nebivolol and group B received 
metoprolol tartrate for six months. Patients of all age groups, of either gender or all socioeconomic strata, with 
the clinical diagnosis of cardiac failure were included in this study. Decompensation of heart failure requiring 
hospitalization and bradycardia or atrioventricular blocks developing during the study was taken as a criterion 
for drop out. History of diabetes, hypertension, and smoking was recorded. Left ventricular ejection fraction 
and heart rate were documented and compared amongst the two groups. Chi square test was applied for 
comparison between qualitative variables while the independent samples t-test was used to compare 
quantitative variables between groups. Analysis of data was done using SPSS version 21. A p-value of ≤ 0.05 was 
considered significant.
Results: Our study population was 262 patients with a mean age of 49.25 + 31.74 years, range between 18 and 
80 years. Patients in group A, on nebivolol demonstrated a significant improvement in left ventricular ejection 
fraction (p=0.00031) and heart rate (p=0.00163) when compared to patients in group B, on metoprolol.
Conclusion:  Nebivolol was found to more effective in improving left ventricular ejection fraction and heart rate 
in patients with congestive cardiac failure.

Key Words: Congestive Cardiac Failure, Heart Rate, Left Ventricular Ejection Fraction, Metoprolol, Nebivolol.

1,2
or functional abnormality.  In diastolic cardiac 
failure, more than 50% of the ejection fraction is 
preserved despite signs and symptoms of failure. 
Diminished left ventricular ejection fraction (LVEF) 
with clinical features is usually associated with 

3,4systolic cardiac dysfunction.  
Tachycardia associated with cardiac failure carries a 
grim prognosis. An elevated heart rate serves as a 
trigger for the development of cardiac complications 
in various ailments including cardiac failure, 
myocardial infarction, and hypertension. Patients 
with poorly controlled tachycardia have increased 

5,6
cardiovascular morbidity and mortality.  The risk of 
cardiac failure development in the general 

7
population is 1 in 5 at the age of 40 years.  Data 
regarding the pattern and outcome of heart failure 
from developing countries is sparse. Cardiac failure 
affected approximately 6.6 million population in 
America in 2010 with a total expenditure in 

Introduction 
Congestive Cardiac Failure (CCF) is a disease in which 
patients have breathlessness at rest or during 
exercise, easy fatiguability, or signs of fluid 
accumulation, which are associated with an 
objective dysfunction of the heart due to a structural 
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healthcare services on the disorder of 34.4 billion 
8dollars.  

There are three types of receptors controlling cardiac 
functions: β  & β  adrenergic receptors produce a 1 2

positive chronotropic and inotropic effect as 
opposed to β  adrenergic receptor producing a 3

negative inotropic effect via nitric oxide synthesis 
9,10pathway.  In cardiac failure, β blockers have been 

recommended as the main treatment modality as it 
has both prognostic and symptomatic benefits. β 
blockers have been proven to be effective in 
decreasing the number of death and improving 

11
morbidity.  Moreover, the β blockers which cause 
vasodilatation may be better in treating cardiac 
failure because it results in a decrease in after-load 
when compared to drugs of the same class that do 

12not have this function.  Nebivolol is on the latest β 
blockers developed and has a significant arteriolar 
dilatory effect. It lacks sympathomimetic activity and 
is a highly selective β -adrenergic blocker as 1

13 compared to other drugs in this class. This study was 
conducted to compare nebivolol versus metoprolol 
therapy in controlling heart rate and improvement in 
left ventricular ejection fraction in patients with 
congestive cardiac failure

Materials and Methods
This randomized controlled trial was conducted from 

th
1 March 2016 to 28  February 2017 at the Out-
Patient Cardiology Department of Pakistan Institute 
of Medical Sciences (PIMS), Islamabad. The sample 
size was calculated using the World Health 
Organization (WHO) sample size calculator using the 
formulae for hypothesis test for two population 
proportions (one-sided), keeping a level of 
significance of 22.1%, a power of the test of 80.5%, a 
population portion 1 of 26.4%, and a population 
proportion 2 of 35.7%, giving us a sample size of 131 

14
patients in each group or 262 total patients.   
Approval from the ethical committee of the hospital 
was obtained (letter no  HEC 2240, 05/05/2014). The 
study population included those patients who had 
congestive cardiac failure based on the clinical 
history and confirmed on echocardiography as 
having either systolic or diastolic dysfunction, having 
sinus rhythm. Adults of 18 years or above and of both 
genders were included. The patients with co-
morbidities like asthma, chronic obstructive airway 
disease (COPD), peripheral arterial disease, heart 

blocks, and acute decompensated cardiac failure 
were not included in the study.
A detailed history was taken. History of diabetes, 
hypertension, and smoking were recorded. The New 
York Heart Association classification was used to 
stratify patients according to the severity of 
dyspnoea at the index visit and subsequently 
thereafter. Clinical examination was done after five 
minutes of rest to record heart rate, and blood 
p r e s s u r e  w a s  r e c o r d e d  u s i n g  m e r c u r y  
sphygmomanometers. 
Detailed echocardiography was done by a blinded 
operator. Other medications being taken according 
to guideline-directed medical treatment (including 
Angiotensin converting enzyme (ACE) inhibitors, 
Angiotensin receptor blockers, diuretics, digoxin, 
nitrates) by the patients were noted. Left Ventricular 
end-diastolic and end-systolic dimensions, volumes 
and ejection fraction were recorded with the M-
Mode and Simpson's method and a mean of three 
values was taken on echocardiography.  Diastolic 
function was recorded with echocardiography by 
measuring E and A mitral inflow waves with pulsed 
wave Doppler. E prime was recorded with Tissue 
Doppler from the lateral mitral annulus. Isovolumic 
relaxation time (IVRT) and deceleration times were 
recorded with Doppler echocardiography. 
Randomization was done, with the patients being 
sorted into two groups to get either metoprolol 
tartrate (Group B) or nebivolol (Group A) according to 
a random number table. The procedures were 
reconducted at one-, three- and six-months after 
drug administration by blinded operators. At each 
visit, an electrocardiogram (ECG) was performed to 
note the PR interval and history and physical 
examination was done. Dose titration of β blockers 
was done at two weekly intervals keeping in view the 
symptoms, heart rate and PR interval with a target of 
60 to 70 bpm.
After entering data, analysis was done with SPSS 
software version 21.0. The categorical variables like 
gender, diabetes, hypertension, smoking, and 
efficacy were analysed as frequencies and 
percentages. The mean baseline LVEF and heart rate 
values were compared with post-intervention values 
after 6 months using the independent samples t-test. 
Independent sample t-test was also used to compare 
mean change in heart rate and LVEF between two 
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groups. A p-value< .05 was considered significant.
Results
A total of 262 patients were included in the study. 
The mean age of the patients was 49.25 ± 31.74 years 
that ranged from 18 to 80 years. Most of the patients 
in group A i.e., 46 (35.2%) were aged between 61-70 
years, while in group B, 35 (26.7%) were also in the 
same age group. A total of 78 (60%) of patients in 
Group A were male, while this number was 73 (56%) 
in Group B. Patient distribution according to age 
group and the presence of risk factors is exhibited in 
Table I.
In group A, the mean and standard deviation of pre-

LVEF increase was increased to a greater degree in 
the nebivolol group as compared to metoprolol 
group. In group A, heart rate deceleration was more 
after the 6 months of nebivolol therapy than when 
compared with the metoprolol group with the same 
duration of therapy. Heart rate deceleration was 
more in patients having ages less than 60 years in 
both groups. Data for this variable is displayed in 
Table II.
In Group A, the average deceleration of heart rate 

Table I: Distribution of Patients According to age and Risk 
Factors

treatment LVEF in our study was 45.23 ± 24.77% with 
a range of 20-70%.  The mean and standard deviation 
of pre-treatment heart rate in our study was 50.13 ± 
34.86 bpm with a range of 50-120 bpm, while in 
group B, the mean and standard deviation of pre-
treatment LVEF in our study was 43.13 ±17.07% with 
a range of 24-62%.  The mean and standard deviation 
of pre-treatment heart rate in our study was 85.10± 
25.16 bpm with a range of 60-110 bpm. 
In group A, LVEF increased after the 6 months 
nebivolol therapy in patients up to the age of 60 
years while it decreased after the age of 60 years 
while in group B, LVEF increased after 6 months 
metoprolol therapy in patients up to the age of 60 
years while it is decreased after the age of 60 years. 

Table II: Age-wise Distribution of Patients having 
According to LVEF and Heart Rate

was more in patients having diabetes, hypertension, 
and smokers, while in group B, the average 
deceleration of heart rate was more in smokers and 
those who had diabetes and hypertension. The data 
for these variables is displayed in Table III. 
In group A, the average improvement in LVEF was 
more in hypertensive and diabetics, while in group B 
the average improvement in LVEF was 9% in 
hypertensive. The average improvement of LVEF was 
higher with nebivolol in each age group when 
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Table III: Average Heart Rate Improvement in Patients 
having CCF in According to different Risk Factors.

tolerability were noted at initiation and after 3 
months of administration of nebivolol (2.5 and 5 mg, 

15
n = 6) or placebo (n = 6).  In 4 patients nebivolol was 
better tolerated resulting in improvement of 
dyspnoea. Heart rate decreased while the maximum 
exercise duration and performance remained stable. 
LVEF increased (ejection fraction 31.5 ± 10.11 to 42.0 

15± 10.99%, p ≤ 0.01) after treatment with nebivolol.  
The left ventricular end-systolic diameter decreased 
in the nebivolol-group from 56.5 ± 9.40 to 50.2 ± 9.43 
mm (p ≤ 0.02).  This show that with nebivolol 

15treatment LVEF may improve.
The ENECA (efficacy of nebivolol in the treatment of 
elderly patients with chronic heart failure as add-on 
therapy to ACE inhibitors or angiotensin II receptor 
blockers, diuretics, and/or digitalis) study showed 
that nebivolol treatment had markedly increased 
LVEF in comparison to placebo in all subgroups of 

14
population under study.  In a double blinded 
randomized control study by Shibata et al wherein 
they studied the benefits of nebivolol and compared 
it with placebo. It was inferred that the nebivolol 
group demonstrated a greater improvement despite 
the poor conditions like age, gender, ejection 
fraction, diabetes, or prior ischemic cardiac insult. 
Moreover, it was shown that to prevent death and 
hospital admission, nebivolol should be continued 

16for 2 years.
There are very few comparative studies in treating 

17cardiac failure with β-adrenergic blockers.  In two 
small clinical trial where in nebivolol was compared 
with carvedilol in terms of exercise tolerance, both 
the drugs had beneficial effect in improving exercise 
tolerance after twelve months of treatment. 
Conversely, in a trial by Patrianakos et al,  there  was 
no difference in improvement in LVEF and left 

17ventricular end systolic volume.  Both carvedilol and 
nebivolol had beneficial effect on exercise tolerance 
and neither drug had declined exercise tolerance at 
earlier assessment. The drawback of this study was 
its low power, more over Patrianakos and colleagues 
conducted their study in patients with non-ischemic 
dilated cardiomyopathy so extrapolating  it to other 
cardiac failure patient due ischemic disease is 

18inappropriate.  In order to establish the benefit of 
one β blocker over the other in treatment of cardiac 
failure more head-to-head comparative studies 
should be done. Moreover, these should be high 

compared to metoprolol. This data is displayed in 
Table IV.

Table IV: Average LVEF (%) of patients having CCF in 
different Risk Factors.

Discussion
In our study, the mean and standard deviation of LVEF 
was 45.23 ± 24.77% with a range of 20-70%.  The 
mean and standard deviation of heart rate in our 
study was 50.13 ± 34.86 bpm with a range of 50-120 
bpm. There were 2 (0.8%) patients of the age range of 
18-20 year, in whom the LVEF decreased to 3% after 
the 6 months nebivolol therapy. A total of 9 (3.5%) 
patients belonged to the age range of 21-30 years 
and LVEF increased in them to 06% after the 6 
months nebivolol therapy. 19 (7.2%) patients of the 
age range of 31-40 years had an LVEF increased to 
04% after the 6 months nebivolol therapy, 42 (16%) 
patients of the age range of 41-50 years had an 
increase in LVEF of 7% after the 6 months nebivolol 
therapy, while 72 (27.5%) patients of the age range of 
51-60 years saw LVEF increased to 5% after the 6 
months nebivolol therapy. Lastly, 64 (24.4%) patients 
of the age range of 61-70 years developed an LVEF 
decrease of 9% after the 6 months nebivolol therapy.
In a study Brehm et al, the average improvement of 
cardiac rate was noted in 63% study population 
having EF of 13-39% in a double-blinded randomized 
controlled trial. Exertion time, cardiac rate, LVEF and 
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power studies before jumping to any concrete 
conclusions. Furthermore, Sim et al have noted that 
Nebivolol is beneficial even in low doses, providing 
benefits at the roughly the same degree as higher 

19 
doses without the added risk of side effects. Lastly, 
Seleme et al noted that Nebivolol was of great use in 
the management of hypertension that was 
comparable in its effectiveness to more established 
drug classes such as ACE inhibitors and calcium 

20channel blockers.
Limitations
Our study was limited by the duration of follow-up 
i.e., up to six months: heart failure is a chronic 
condition and,  the effects of nebivolol need to be 
observed for a longer duration against standard 
treatment, to determine whether short-term 
benefits translate into long-term ones. Secondly, our 
study did not look at the side-effects of both study-
arms in detail, which is another aspect that should be 
adequately reviewed before changing established 
clinical practices. Lastly, this was a single-center 
study, with patients being drawn from ethnic groups, 
so the results  may not be generalizable to the rest of 
the country.
Conclusion
Nebivolol was found to improve LVEF and cardiac 
rate in this cohort of patients presenting with heart 
failure and further collective studies at a larger scale 
are required to establish its non-inferiority and 
subsequently, its superiority over other beta-
blockers so that such prescribing may be inculcated 
into local and international practice guidelines. 
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare effect of stretching combined with muscle energy technique on disability and pain in 
patients with trigger points in cervical region.
Study Design: Comparative clinical trial.
Place and Duration of Study: Intervention and assessment was done in Physical Therapy department of 
Shalamar Hospital, Lahore, Pakistan from 13 September 2018 to 29 March 2019.
Materials and Methods: It was a single blinded parallel arm study. Seventy-two patients recruited in the study 
by using probability simple random sampling. Patients with non-specific neck pain, trigger points in trapezius 
muscle, aged between 18 to 45 years were included in the study. Patients with history of road traffic accident, 
torticollis or complaint of spinal cord compression were excluded. Patients were divided in two equal groups by 
random number table. Group A received combination of stretching and muscle energy technique while group B 
received only stretching. Intervention repeated for 3 to 5 days, number of sessions was 3 days a week for 4 
weeks. Assessment was taken baseline and after 4 weeks of intervention. Data was entered and analysed 
through SPSS version 21.
Results: The demographics of result showed that 54.2% male and 45.8% female participated in the study with 
52.8% sedentary and 47.2% were active subjects. The results of the study showed statistically significant 
improvement on neck disability and pain (P value<0.05).
Conclusion: It is concluded that muscle energy technique with stretching is more effective for patients with 
trigger points in cervical region.

Key Words: Muscle Energy Technique,Neck Disability Index, Stretching, Trigger point.

7idiopathic, and nature of pain is non-specific. . Most 
of the neck pain is also linked with the different 
complications such as headache, back pain, 

6
arthralgia, and depression.  In regard to direct or 
indirect costs, neck pain is usually considered 
insensitive to different interventions and 

8costly. Chronic neck pain also causes usual absentees 
9

of office worker due to severity of pain.
Myofascial Pain Syndrome is non-articular, 
nonspecific musculoskeletal pain, associated with 
regional pain and muscle tenderness characterized 
by trigger points, also known as trigger. Trigger points 
are associated with sensory, motor, and autonomic 

10
findings. Trigger points are assessed on physical 
examination and by two palpation methods one is 
pincer grip method other is flat palpation 

11method. Most common clinical sign and symptoms 
of MPS having trigger points are aches and pain, 
muscle tightness or spasm, restricted ROM, and 
generalized muscle fatigue. Patients show local 

Introduction
From last decade, neck pain is the fourth leading 
cause of disability according to the global burden of 

1disease. Neck pain is considered second most 
2

common cause of pain. Almost half of the population 
3suffers from neck painat least once in a life. As per 

evidence, the prevalence of neck pain varies from 15 
3-4to 50% annually.  Neck pain is more common in 

females as compared to males and middle-aged 
5-6population is commonly effected. More often, it is 
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twitch response and positive jump sign. There exist 
wide variety in pain perception and intensity of pain 
ranges from mild ache to an excruciating burning 

12pain, or both.  Patients also show sensory, motor, 
13

and autonomic symptoms.
Patient education is very important component in 
treatment of myofascial pain syndrome. Patient is 
instructed about the home exercise program about 
the stretching strengthening and relaxation exercise, 

14and postural awareness is also improved. By 
improving diet and minimizing the modifiable risk 
factors can reduces the chances of trigger point 
development and can assist in synchronize the effect 

15of treatment. .In cervical radiculopathy, for treating 
the pain and inflammation the first line of 
medication usually used are non-steroidal anti-

16inflammatory drugs (NSAIDs).
In the non-surgical intervention of cervical 
radiculopathy electrotherapy may be used as an 
a s s o c i a t e d  t r e a t m e n t ,  w i t h  n u m e r o u s  

1 7advantages. About cervical radiculopathy 
treatment with massage, it is shown that very less 
information is found in exhaustive literature search 

18 
specifically. Muscle energy technique is new form of 
manipulative diagnosis and intervention in which 
activation of muscle done through command in 

19specific direction and against resistance.
As per evidence, neck pain leads to different 
pathologies and stretching helps in the management 
of neck pain. There is very little evidence that 
compare two interventions on trigger points release 
and adjustment of pain. The purpose of this study 
was to compare effect of stretching combined with 
muscle energy technique on disability and pain in 
patients with trigger points in cervical region.

Materials and Methods
The comparative clinical trial conducted by using 
single blinded. A sample of 72 patients recruited in 
the study that is calculated by using Open Epi online 
calculator with 95% confidence interval and 5% 
margin of error. The data was collected at Shalamar 
Hospital, Lahore, Pakistan from 13 September 2018 
to 29 March 2019.Probability simple random 
sampling technique was used to recruit participants 
in the study. Study was completed in six months after 
the approval of synopsis from the Institutional 
Review Board of Lahore Medical and Dental College, 
Lahore. (LMDC/LCPT/ERB/PGS/0891) Diagnosed 

patients with trigger points on cervical region were 
included in the study. The diagnostic criteria for the 
trigger points were physical examination and positive 
Jump sign. Patients had trigger points in trapezius 
muscles with complaint of non-specific neck pain, 
both gender with age 18 to 45 years were included in 
the study. Patients with history of road traffic 
accident, complaint of torticollis, spinal cord 
compression, articular or any systematic disorder 
were excluded from the study. The recruited patients 
(n=72) were divided equally in to two groups by using 
simple random number table.
Group A patients received Stretching alone that 
comprised of 5 repetitions. The duration of single 
bout of stretch was 30 seconds. Group B received 
Muscle Energy Technique using post isometric 
relaxation, followed by passive stretching. Duration 
of stretching was 30 seconds while each maneuver 
homogenously repeated 5 times per treatment for 3 
days in a week up to 4 weeks. Permission was sought 
from the institute and consent was taken from 
patient in English/Urdu according to understanding 
of patients. Patient's interaction with each other 
avoided so that they do not know the intervention of 
other group. Numeric Pain Rating Scale (NPRS) was 
used to check the pain intensity and Neck Disability 
Index (NDI) was used to check functional ability.
Patient's assessment was done on baseline and after 
fourth week of intervention. Both groups received 
conventional treatments as well that includes 
Ultrasound therapy (ITO US-100) for seven minutes 
in continuous mode, stretching and isometrics. All 
demographic information and outcome tool data 
were entered by SPSS version 21.
The demographic information was presented in the 
form of frequencies and percentages. Test of 
normality applied to check normal distribution of 
data and Independent T-test was used to determine 
the difference between the groups and quantitative 
data was presented by Mean and Standard Deviation

Results
The results of the study showed mean age and 
standard deviation was 36.32±1.46 and 54.2% male 
and 45.8% female participated in the study. The 
mean and standard deviation of Numeric Pain Rating 
Scale (NPRS) was 6.36±2.344 and 6.28±2.187 in 
group A and B respectively and 1.53±2.223 and 
2.78±2.94 after 4 week of intervention that showed 
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significant difference between groups (P-
value=0.012). The mean and standard deviation of 
NDI was 18.92±9.915 and 19.86±10.137 in group A 
and group B at baseline, 3.53±6.036 and 
7.56±10.252 after 4 week of intervention that 
showed significant difference. (P-value=0.001)

Discussion
In this study, pain occurrence due to trigger points 
was assessed through Numeric Pain Rating Scale. In 
initial assessment, mean and standard deviation of 
pain was 6.36±2.344 and 6.28±2.187in group A and B 
respectively. Mean and standard deviation of group A 
was 1.53±2.223 and 2.78±2.948 in group B after 4 
week of intervention that showed statistically 
significant P value=0.012. A study conducted in 2010 
by Athanasios Trampas that showed significant effect 

20
of stretching on trigger points. . Another study 
conducted by Kostopoulos that also compare the 
effects of passive stretching alone with passive 
stretching and intermittent compression and 
concluded that there is significant effect occur in 

21both groups. . A study conducted in India by the 
Chitra Kataria in 2012 that compare the effects of 
muscle energy technique with stretching along with 
conventional treatment and concluded that both 
groups showed statistically significant in reduction of 

22
pain with mechanical neck pain. .A study conducted 
by Gulnazsadria to compare the effect of muscle 
energy technique with the active release technique 
and concluded that both the groups show significant 

23
improvement in range of motion of neck.  A clinical 
trial conducted on patients to see the effects of 
muscle energy technique alone and in combination 
with the stretching technique in reducing the 
symptoms occur due to trigger points. The results of 
the study showed that combination of muscle energy 
technique and stretching is considered effective in 

 24reduction of pain.
The result of study showed significant difference in 
disability of neck in group comparison while previous 
study also showed statistically significant 
improvement in neck disability index in patients with 

24
non-specific neck pain.  Another study showed 
conducted by Phadke A et al that concluded that 
muscle energy technique is more effective than 
stretching on functional disability in patients 

25
suffering from neck pain.  A systematic review 
recently published that also support that muscle 
energy technique play more effective role with 
conventional physical therapy treatment in patients 

26
with neck pain.
Current study also reveals some other factors related 
to trigger point.30-40 year's age group was most 
effected by trigger points. One important factor was 

Table I : Shows Demographics Information of the 
Participants (n=72)

Table II : Shows Mean± Standard Deviation of Numeric 
Pain Rating Scale and Neck Disability Index in both 
groups. (n=72)
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that 38.9% patient had computer usage history. The 
benefit of the combined approach over stretching 
may be due to Muscle Energy Technique in 
combination facilitating causes reduction of tone in 
the involved tissues. The reduction in involved tissue 
tone results in change of neural command and 
increase circulation of the involved tissue.  The 
change in the local environment of tissue leads to 
reboot neural command and results in reversing 
normal length, increased circulation, reduction in 

25
pain and improved neck mobility and functioning.

Conclusion 
In patients with trigger point neck pain, combined 
approach using both Muscle Energy Technique and 
stretching for the treatment of Trigger point release 
is effective in relieving pain and improving neck 
disability index as compared to stretching in 
isolation. 
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ORIGINAL�ARTICLE

ABSTRACT
Objective: This study was conducted to determine paediatric residents' perception, beliefs, and attitudes 
towards breastfeeding particularly by COVID positive mothers and to assess the need for a breastfeeding 
teaching program.
Study Design: A descriptive cross-sectional study 
Place and Duration of Study: This study was conducted over 1 months (15 October 2021-15 November 2021) 
among the paediatric residents from different hospitals in Rawalpindi/ Islamabad.
Materials and Methods: A total of 70 paediatric residents were included in the study. A self-administered 
online questionnaire was sent via email, comprising 19 items related to breastfeeding and its implications 
during the COVID 19 pandemic. Results were analysed on SPSS 20.
Results: Out of 70 residents, 63 (90%) responses were obtained. Most of the residents were supportive of 
breastfeeding and had a good perception as 100% of participants supported that breast milk is an ideal food for 
babies. However, huge uncertainty was noted in the answers to questions regarding breastfeeding in mothers 
with COVID-19 infection as only a few (12.7%) residents believed that mothers with active COVID 19 infection 

can breastfeed their baby. There was no difference among first and second year residents and third and 

fourth year residents (<0.5)
Conclusion: The participants' perception, beliefs, and overall knowledge about breast feeding is satisfactory 
but regarding breastfeeding in mothers who had COVID-19 infection is inadequate. The authors'  
recommendation is to have more emphasis on support & promotion of breastfeeding in paediatric residency 
programs across Pakistan.  

Key Words: Breastfeeding, COVID-19, Pandemic , Pediatric Resident,  Perception.

 4 
0–5 months, which are still the leading causes of 
infant mortality in Pakistan with a rate of 56/1000 

5
live births.  Educating healthcare providers to be 
lactation advocates could be a useful strategy for 
promoting breastfeeding in underserved 
communities. The paediatricians with their leading 
role in provision of healthcare to children are 
responsible for recognising the value of 
breastfeeding, campaigning for it, and motivating & 

6helping mothers for breastfeeding.  Women who 
were encouraged by their perinatal care provider to 

7breastfeed more frequently initiated breastfeeding.
According to WHO, breastfeeding should be 
encouraged for mothers with suspected or 

2 
confirmed COVID-19. Mothers should be reassured 
that the beneficial effects of breastfeeding greatly 
outweigh the dangers of transmission. None of the 
studies on the breast milk of women infected with 
Covid-19 to date has found the virus in the breast 

8,9milk.  Whether they or their infants have suspected 
or confirmed COVID-19, WHO, UNICEF, RCPCH and 
PPA recommend rooming in with the practice of 

Introduction
Breastfeeding has a pivotal role in infant nutrition, 
survival, and mother-infant bonding as breast milk is 
a wholesome source of nutrition for new-borns and 

1 
infants. Exclusive breastfeeding for the first six 
months of life is recommended by the World Health 
Organization, American Academy of Paediatrics 
(AAP) and Pakistan Paediatric Association (PPA), 
followed by sustained breastfeeding along with 

2,3suitable supplemental foods for up to two years.  
Non-exclusive breastfeeding will double the risk of 
death from diarrhoea and pneumonia in infants aged 
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hygienic measures unless the mother is too unwell or 
10,11 the neonatal condition mandates intensive care.

Despite a thorough literature search, authors were 
unable to find any local studies on the knowledge of 
health care professionals on breastfeeding during 
COVID-19. In this study, n addition to paediatric  i
residents' perception about basic concepts of 
breastfeeding, the authors also intended to find out 
their knowledge on breastfeeding recommendations 
in COVID-19 positive mothers.

Materials and Methods
This cross-sectional, online survey was conducted at 
department of paediatrics, Islamic International 
Medical College/Riphah International University. 
Paediatric resident doctors were recruited from 
different training programs from teaching hospitals 
of twin cities of Islamabad/Rawalpindi over a period 
of 1 month. An online close-ended questionnaire 
comprising of 19 items related to perception, beliefs 
and knowledge about breastfeeding was designed & 
sent via email to the residents who agreed to 
participate in study.  The questionnaire was 
validated by piloting.  Study was approved by 
institutional review board of Riphah International 
University. 

Results
Out of 70, 63 participants responded with a 90% 
response rate. Majority (50%) of the participants 
belonged to the FCPS residency programme, 40% 
from MCPS and 10% from MD, as depicted in table-1. 

ndMost (38%) of them were from 2  year of residency. 
All of the participants are of the view that 
breastfeeding is the ideal food for the baby & is 
cheaper with 87% agreeing that breastfed babies are 
healthier than formula-fed babies. 84% of the 
residents agreed to the fact that breastfeeding is 
more convenient than formula feeding and 36.5 % of 
residents believed that working mothers should 
bottle-feed their babies. There is no significant 
relationship between the year of residency to the 
knowledge of breastfeeding (p-value insignificant). 
Responses to questions linked to knowledge & 
perception of breastfeeding and formula feeding  of 
Paediatric Residents are mentioned in Table-II and 
table-III. Knowledge and perception of the 
participants on breastfeeding amidst COVID 19 is 
shown in Table-IV.

Table I: Distribution of Degree Program and Year of 
Residency (n=63)

Table II: Knowledge and Perception of Breastfeeding of 
Paediatric Residents (Total Responses=63)
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Table III: Knowledge and Perception of formula feeding of 

Paediatric Residents (Total Responses=63)
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Among all participants, 87.3 %  were of the view that 
the mother can continue breastfeeding during active 
COVID-19 infection if she takes proper precautions 
and medications, while 7.9% were unsure of what to 
do in such a situation and 11 % had the opinion that 
breastfeeding is contraindicated in such mothers. 
Even though 58.7 % were of the view that such 
mothers can give expressed breast milk (EBM) to the 
baby, only 55% of the residents had the knowledge 
that breast milk protects against COVID 19.

Discussion
This study explored paediatric resident's perception 
& attitudes about breastfeeding amidst pandemic 
Covid-19. Response rate in present study was greater 

12 13
(90%) as compared to 60%  & 75%  in international 

 studies. The residents showed average knowledge 
about breastfeeding as is the case in the study on 

12Spanish residents , although questions in both 
studies were different. While Studies conducted on 
Canadian Paediatric residents showed opposite 
results with most residents lacking knowledge about 

14,15breastfeeding.

All of the participants agreed that breast milk is an 
ideal and healthy food for a baby, with 75% of 
residents disagreeing that formula feeding is more 
convenient and cheaper than breastfeeding. This is in 
contrast to the study conducted by Al-Nassaj HH et al, 
in which only 57 % of the residents agreed that breast 

13
milk is an ideal and healthy food for a baby. 
 50% of the residents agreed that working mothers 
should continue breastfeeding, which is similar to the 

13results by Al-Nassaj HH et al.  Majority (68% )agreed 
that exclusive breastfeeding should be extended for 
4-6 months. 
In the present study, most of the residents agreed 
that breastfeeding should be given for the first 6 
months, these results are similar to the results (92%) 
of a study conducted in Brazil on 89 healthcare 

16  
professionals. 57.2% of residents agreed that breast 
milk contains sufficient iron which is similar to the 
perception of the doctors in a study conducted by 

17Shaw et al. 
Residents' responses to questions about COVID-19 
infection and breastfeeding revealed significant 
discrepancies, indicating a lack of adequate 
knowledge. Similar results were obtained from a 
study conducted in India where only 54% of the 
participants have adequate knowledge amidst the 

18 
pandemic. In the present study, half of the residents 
agreed that breastfeeding is protective against 
COVID -19. 12.7 % agreed that there is a risk of 
infection to the baby if breastfed by a mother 
suffering from COVID-19, which is in contrast to the 
perception of doctors (85%) in a study carried out in 

18
India . 87.3 % said that the mother can continue 
breastfeeding during active COVID-19 infection if she 
takes proper precautions and medications, a 
response far better than the response of the 

18
participants (47%) in the above-mentioned study.  
Another study carried out in Nepal on healthcare 
professionals about knowledge regarding COVID 19 
infection revealed that only 53.6% knew that 

19
infected mothers can breastfeed.  58.7% of 
residents agreed that if a mother is confirmed case of 
COVID-19 she should isolate herself and give EBM 
(expressed breast milk) to the baby. 22.2% agreed 
that formula feeding is a safer option in such cases, 
while 74.6% of Indian doctors endorsed EBM & 12% 

18
formula milk for such infants.  There is no significant 
difference in the knowledge among various years of 

Table IV: Knowledge and Perception of the Participants 
on Breastfeeding Amidst COVID 19 (Total Responses = 63)
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residency.
This study showed that knowledge & perception of 
paediatric residents about breastfeeding during 
COVID 19 infection is average but there is still room 
for improvement. SARS-CoV-2 is a rapidly evolving 
infection and  residents should have adequate 
knowledge about it so that they can manage and 
guide the parents accordingly. 
The limitations of the study are a small sample size 
and the fact that only paediatric residents were 
included. Further studies with questions targetting 
technique & skills of breastfeeding as well as the 
inclusion of residents of Obstetrics/gynaecology 
need to be done to identify the gaps in Paediatric as 
well as obstetric residency to improve the training of 
future consultants, which will subsequently result in 
the promotion of breastfeeding.  

Conclusion
The participants' perceptions, beliefs, and 
breastfeeding knowledge are above average and 
acceptable but knowledge concerning breastfeeding 
in mothers who had COVID-19 infection is 
inadequate. The authors' recommendation is to have 
more emphasis on support & promotion of 
breastfeeding amidst Covid-19 in paediatric 
residency programs across Pakistan. Dedicated 
workshops and mandatory courses on breastfeeding 
during pandemic COVID-19 should be offered to the 
residents to address this inadequacy. 
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To find out the relationship of Body Mass Index (BMI), dietary behavior and Physical Activity (PA) 
with Bone Mineral Density (BMD) in students of rehabilitation sciences. 
Study Design: An analytical cross-sectional study.
Place and Duration of Study: It was conducted at Department of Rehabilitation Sciences, Shifa Tameer-e-Millat 
University, Islamabad, Pakistan within the duration of 4 months, from November 2019 to February 2020.
Materials and Methods: This study included a sample size of 157 participants recruited through non-
probability convenient sampling. The students of rehabilitation sciences (males and females) of 18-25 years, 
who were independent in their activities of daily lives, were included, while those with any current or 
diagnosed medical condition, major surgery and students having any fracture or trauma were excluded. The 
physical activity was assessed using International Physical Activity Questionnaire-short form (IPAQ-SF), dietary 
behavior by Eating Attitude Test (EAT-26) and BMD by calcaneal ultrasound. Data analysis was done on SPSS 
version 21.
Results: The mean age of the participants was 21.22 ±1.80 years, including 27(17.20%) males and 130(82.80%) 
females. According to the outcome measures, most of the participants had normal BMI 92(58.6%), normal 
eating behavior 122(77.7%), moderate activity level 84(53.5%) and were osteopenic 95(60.5%). The 
spearman's correlation showed that there is a weak negative but significant relationship between BMI and 
BMD (r = -0.238, p= 0.003), also weak negative relationship between dietary behavior and BMD (r=-0.002, p= 
0.978). The physical activity level and BMD levels have weak positive relationship, (r= 0.002, p= 0.984).
Conclusion: The result of this study suggest that the BMI has significant relationship with the bone mineral 
status, whereas the physical activity and eating attitudes do not contribute directly to bone mineral status.

Key Words: Bone Mineral Density, Dietary Behaviour, Osteopenia, Osteoporosis, Physical Activity.

to achieve ideal peak mineral density (PMD) during 
2childhood and pre-puberty age.  In Pakistan the 

Asian Audit (2009) revealed that about 40 million 
people were estimated to have osteopenia and 
number for osteoporosis being predicted to be ten 

3million.  Current statistics has shown that Asians and 
Caucasians getting osteoporosis are at advanced 

4risk.
In relation to bone mineral density, body mass index 
is the one which is directly related to a person's 
physical fitness and is commonly associated with 
BMD in different anatomical regions, due to 

5, 6 
increased bone marrow adipocity. Second major 
factor in maintaining bone mass is the dietary 
behavior, in that regards, calcium and vitamin D play 
a very vital role along with magnesium, vitamin C & K 

7,8,9
also contribute to bone health.  The world statistics 
depict that there is an increased proportion of young 
adults that rely on unbalanced, low energy and 
nutritionally-deficient diet that lead to decrease in 

Introduction
In the childhood and at puberty, the bone density 
and the maximum bone strength and density has 
already been achieved by the age of 18-20 years 
when the peak bone mass (PBM) has been maximally 
accumulated, followed by reduction in bone mass 

1
with the passing time.
It was generally believed that osteoporosis was a 
disease of older adults, but many former studies 
have pointed towards the relationship of low bone 
mineral density (BMD) in young age with the failure 
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10  
bone mass. Lastly, the lack of physical activity in a 
person's life may lead to compromise in their 

2
physical fitness.  The strength of muscles and aerobic 
capacity are directly proportional to healthier bone 
mass. As stated by Wolf's Law; loading stress causes a 
modeling response, increasing bone mass and 

11 
strengthening of bones. From the above discussions 
and past literature, it has been depicted that the 
modifiable factors affecting bone health include 
body mass composition, physical activity and eating 

1
behavior.  Due to the prevailing sedentary lifestyle 
and decrease physical activity in the young adults, 
the bone mineral density may be affected. There 
have been numerous studies conducted on the bone 
health in the old adult population, but limited data is 
available on young adults As rehabilitation students . 
must treat the patient physically in future, so they 
must have good body mass index, balanced diet and 
physical activity. Therefore, a study was planned with 
an objective to find out the relationship of body mass 
index, dietary behaviour, and physical activity with 
bone mineral density in students of rehabilitation 
sciences.

Materials and Methods
It was a cross sectional analytical study conducted at 
Department of Rehabilitation Sciences, Shifa 
Tameer-e-Millat University Islamabad, Pakistan from 
November 2019 to February 2020. Rao software 
calculator was used to  the calculate the sample size 
with confidence interval level 95%, margin of error 
5% and while assuming the students of rehabilitation 
sciences to be  3000 in the twin cities of Pakistan, 
which came to be 341. While in this study data was 
collected from 157 participants using nonprobability 
convenient sampling due to low response rate. The 
approval was taken from Institutional Review Board 
and Ethics Committee (IRB & EC) Shifa International 
Hospital & Shifa Tameer-e-Millat University 
Islamabad, Pakistan (Ref: IRB#073-563-2019 

th
received on 13  November 2019). Students (males 
and females) of 18-25 years, who were independent 
in their activities of daily lives, were included, while 
students with any current or diagnosed medical 
condition, major surgery and those having any 
fracture or trauma were excluded. The data 
collection was done by manual distribution of self-
administered questionnaire in booklet form among 
the students. The questions were structured in 

English language. In addition, informed consent was 
attached with each questionnaire. The participants 
who were a part of the study had right to withdraw at 
any time during the study. The participants were 
informed that their confidentiality would be 
preserved, and no physical, psychological, and 
emotional harm is intended. 
Demographic information was collected using self-
constructed questionnaire which included age, 

2gender, marital status, BMI (height in m  and weight 
in kg). International physical activity questionnaire-
short-form was used to record the level of physical 
activity in students which is a reliable and valid 

12,13tool.  Eating Attitude Test-26 questionnaire was 
used to assess the eating pattern in the 

14undergraduate students.  EAT-26 has reliable 
i n t e r n a l  c o n s i s t e n c y  ( c r o n b a c h ' s  
alpha = 0.822–0.922), test–retest reliability 
(interclass correlation coefficient = 0.817) and 

14convergent validity (r = 0.450–0.750).  Sonsot-3000 
machine was used to check the BMD at the level of 
calcaneus. It is used previously in various studies and 

1, 15
has been proven to be very reliable.  T-scores were 
noted for each participant. T-values had three 
categories where T> -1.0 was considered normal, 
between 2.5 to -1.0 was considered osteopenia and T 

1, 15
=< -2.5 was osteoporotic.  
Data was entered and analyzed using SPSS 21. The 
descriptive analysis was reported as frequency, 
percentage and mean for age, dietary behavior, 
physical activity level and BMD.   Shapiro-wilk test 
showed p<0.05 representing that data was not 
normally distributed, therefore spearmen 
correlation test was used to find the relationship of 
BMI with BMD, PA and dietary behavior. The level of 
significance was taken as P<0.05

Results
Out of 157 participants, 27(17.20%) were males and 
130(82.80%) were females. The mean age of the 
participants was 21.22 ± 1.80years. Majority of the 
participants were in the normal category of BMI 92 
(58.6%), followed by underweight 33(21%), 
overweight 26(16.6%) and obese 6(3.8%). According 
to EAT-26, 122(77.7%) participants showed normal 
eating behaviour while 35(22.3%) showed abnormal 
eating pattern. As stated by IPAQ-SF results, 
24(15.3%) showed vigorous activity levels, 84(53.5%) 
showed moderate activity level and 49(31.2%) 
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showed low activity levels. Whereas, on the BMD 
scan 56(35.7%) participants were found to have 
normal bone mineral density, 95(60.5%) were 
osteopenic and 6(3.8%) were osteoporotic. Mean 
and Standard Deviation of age, BMI, dietary 
behaviour, PA, and BMD. (Table I)
BMI showed a significant (p<0.05) relationship with 
BMD, while dietary behaviour and physical activity 
showed a non-significant (p<0.05) relationship with 
BMD respectively. (Table II) 

on bone, altering its microarchitecture but it also has 
the potential to increase the amount of atypical 
loading on the bone, which in turn can increase the 

18 risk of fracture. Hence, the findings of these three 
studies are in par with the results of this present 
study, supporting the fact that lower BMI has 
beneficial effects on bone mineral density of young 
adults.
There was a negative and insignificant relationship 
between the eating attitude and BMD inferred that 
the higher score of the EAT-26 (eating disorder 
attitude), the lower will be the BMD. Although most 
of the respondents i.e., 122(77.7%) in this study were 
classified as normal, asymptomatic, or free of 
problem, while 35(22.3%) had a risk of developing 
eating disorders. Work of Bennell et al. indicated that 
the abnormal dietary behaviours can cause 
amenorrhea, low BMD, or maximised risk of stress 
fracture. Thereby, this was in line with the past 
studies that examined eating attitude disorders with 
the bone mineral density and concluded that the bad 
eating behaviour is basically the reason for low BMD 
and is closely related to an increase in endogenous 

15 cortisol production and decrease in BMD.
On the other hand, the results of this study showed 
that the physical activity had a weak positive 
relationship with BMD. Kopiczko et al. concluded that 
physical activity has the most significant effect on 

19
bone status especially.  This statement is consistent 
with the study findings proving that physical activity 
does have impact on bone mineral density. The lack 
of significant relationship between PA and BMD in 
the present study might be due to the difference in 
the level, duration and type of activity performed by 
the participants and that the sample size was not 
large. Furthermore, majority of the participants who 
had moderate level of activity, reported walking 
being the most common activity of their daily life and 
that it was not habitual (not performed regularly) and 
non-continuous (consisted of large rest bouts). 
Furthermore, such activity did not challenge the 
body's skeletal system to initiate an adaptive 
response in the bones to enhance BMD. Evidence 
suggests that the resistance exercises which produce 
forces on bone tissue led to its proper development. 
High-intensity power training has shown to provide 
significant improvement for the hip, trochanter, and 

19lumbar spine BMD.  This has been supported by the 

Table I: Mean and Standard Deviation of Age, Body Mass 
Index, Dietary Behavior, Physical Activity and Bone 
Mineral Density

Table II: Correlation of Body Mass Index, Dietary 
Behaviour and Physical Activity on Bone Mineral Density

Discussion
Analysis of the study showed that BMI had a 
negative, weak, and significant relationship with 
BMD, proving that body mass of an individual is an 
important predictor of bone mineral which is 
consistent with previous study of Hee-Sook Lim et al. 
that concluded body fat and consumption of fats had 

16a negative correlation with bone mineral status.  
According to the studies conducted by Hervàs et al. 
and Ho-Pham et al. showed that lean bone mass had 
greater effect on BMD than higher BMI and also that 
lean bone mass was related with greater BMD in 
adults due to the combined effect of mechanical 

1, 17 loading and biochemical actions. The study of 
Iwaniec and his colleague Turner, also concluded that 
higher body weight can increase mechanical loading 
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study of Kim et al. which showed no association 
between moderate intensity PA and BMD in 

20 
women.

Limitations and Recommendations of Study
In this study, we were unable to reach the estimated 
sample size due to low response rate so future 
studies should be conducted with a larger sample 
size. Further, the objective way of assessing the 
physical activity of the participants should be 
considered. The study will help the clinicians to plan 
programs that can help in primary preventions for 
bone disorders for the university students. This study 
recommends that BMI is important for students of 
rehabilitation sciences, to prevent Osteopenia and 
Osteoporosis, therefore, students should be guided 
through lectures/ seminars about its importance in 
their well-being.

Conclusion
It is concluded that the BMI has significant 
relationship with the bone mineral status, whereas 
the physical activity and eating attitudes do not 
contribute directly to bone mineral status among 
students of rehabilitation sciences.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the frequency of temporomandibular disorders (TMDs) among 18- to 24-year-old 
university students of Islamabad.
Study Design: Descriptive cross-sectional study.
Place and Duration of Study: Sample was chosen from Quaid e Azam University, Bahria University and Riphah 
International University. Duration of the study was from January to March 2020.
Materials and Methods: The study comprised of 160 candidates from various universities in Islamabad 
including both males and females aged 18 to 24 years. Data was collected using a self-reported questionnaire 
and clinical examination. Age, gender, socio-economic status, and history of symptoms of TMDs were assessed. 
Clinical examination of the Temporomandibular Joint was carried out by the investigator to assess any clicking 
sounds, tenderness in the myofascial muscles and any evidence of osteoarthritis. The data was analyzed by 
using IBM SPSS 23. The results and frequencies were calculated using the Chi-Squared test. With a p value of 
<0.05, a significant relationship of TMD with gender and its clinical conditions, was determined.  
Results: Out of the 160 examined, 88 were males and 72 were females. TMDs were more prevalent amongst 
candidates aged 22 years, with a percentage of 31.3%. Prevalence of TMDs among the participants was 
calculated at 61.3%. Out of those 61.3%, 58.1% had internal derangements 15% had myofascial pain and 2.5% 
had osteoarthritis.
Conclusion: Our study shows a high prevalence of TMDs in 18- to 24-year-old individuals. There was an overall 
prevalence of 61.3% among the total participants. It was found to be most prevalent among 22-year-old 
individuals with a percentage of 31.3%. 

Key Words: Internal Derangement, Myofascial Pain, Osteoarthritis, Temporomandibular Joint Disorders.

factors such as personality and behavior, occlusal 
discrepancies, improper dental treatment, joint 
laxity, continuous micro trauma to joint, 
overloading/overusing joint structures, and 
parafunctional habits. Stress, behavioral, social, and 

3emotional conditions are also considered . Common 
symptoms include jaw tenderness, headaches, 

4earaches and facial pain . The symptoms vary greatly 
with the classification of TMDs. The classification of 
TMDs by Okeson P. Jeffrey, which is based on the 
management and diagnosis of TMJ disorders, is 
divided into three clinical conditions i.e., 1. 

3
Degenerative Joint disease, 2. Myofascial pain.  

5 Internal derangement. One or more of these 
conditions can prevail at the same time in an 
individual. The investigators of our research had a set 
of symptoms documented on the questionnaire with 
respect to each condition. The degenerative joint 
disease included osteoarthritis and rheumatoid 
arthritis in the temporomandibular joint (TMJ). 
Myofascial pain included pain in the fascia covering 

Introduction
Temporomandibular disorders (TMD) are disorders 
of the jaw muscles, temporomandibular joint (TMJ) 
and the nerves associated with chronic facial pain. 
Anything that prevents the complex system of 
muscles, bones and joints from working together in 
harmony may result  in  disharmony and 

1 temporomandibular disorder (TMD). Etiology and 
pathogenesis of TMD is poorly understood, 
therefore treatment of temporomandibular joint 
diseases is sometimes difficult but it is thought to be 

2 multifactorial. Different etiological factors of TMD 
documented in the literature are psychological 
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the muscles that control the normal functions of jaw, 
neck, and shoulders. Internal derangement included 
a dislocated jaw, disk displacement or an injured 

1condyle.
TMDs are commonly found among individuals from 
20 to 40 years of age but it is also reported in the 

6
younger population as well.   A systematic review has 
investigated the prevalence of TMDs among the 
general population, using the diagnostic criteria 

7, 8'DC/TMD', which is recognized worldwide.  
Emerging studies regarding genetics and hormones 
have shown evidence of TMDs more prevalent in 

6
women than in men.  TMDs are prevalent in around 
31% of adults/elderly people and 11% of 
children/adolescents. Furthermore, most common 
TMD is disc displacement with reduction, accounting 
for roughly 26% of adults/elders and 7.5 percent of 

9, 10
children/adolescents.  In recent years, a lot of 
youngsters are presenting with the complaint of 
headache and jaw pains in dental hospitals. These 
are mostly found to be associated with TMD which 
often times gets overlooked. Since TMDs are a 
degenerative condition that exacerbates over time, 
early detection and management are extremely 

1,2,11, 12important.
I n  a  s u r v e y  o f  u n i v e r s i t y  s t u d e n t s ,  
temporomandibular joint disorders were shown to 

13
be widespread among university going students.  
These students usually fall under the age range of 18 
to 24 years old in most undergraduate universities. 
During the course of their undergraduate studies, 
students face all sorts of academic stresses and social 
pressures that lead to the development of certain 
parafunctional habits like bruxism, clenching etc. 
resulting in one of the three clinical conditions of 

8
TMDs.  In this cross-sectional study, the authors 
investigated the prevalence of TMDs among 
university going individuals aged 18 to 24. 
Prevalence of the most common condition of TMD 
was also assessed among those individuals. 
Incidence of the most common signs and symptoms 
was also assessed based on respective conditions of 
TMDs. 
Most health care professionals receive minimal or no 
training in diagnosis of TMDs and have difficulty in 
distinguishing the pain associated with TMD and 
pain originating from surrounding structures, due to 
which it goes undetected in most individuals. Several 

researches have reported the misdiagnosis of severe 
pain due to TMDs with migraines, neck-ache, 

14
musculoskeletal pain due to other reasons . The aim 
of this study was to take TMDs into account as a 
public health issue since it was an under-reported 
condition among students. Our objective was to 
highlight Orofacial pain disorder as a disease for its 
early detection and management as it effects the 
quality of an individual's life.

Materials and Methods
A descriptive cross-sectional study was conducted in 
three institutions of Islamabad, namely 'Quaid e 
Azam University', 'Bahria University' and 'Riphah 
International University'. Students from these three 
institutions were sampled for our study. Duration of 
the study was from January to March 2020.
A total of 160 participants were examined and given 
self-reported questionnaires to fill out. The sample 
size was calculated using the WHO calculator, 
confidence level=95%, confidence interval 5%, 
population=infinite and population proportion=10%. 

15This generated a sample size of 130.  The data 
st

collection was carried out from 1  January 2020 to 
th14  March 2020. During the survey, the students 

were explained the terminologies and an informed 
consent was taken with the assurance that the 
privacy of their information would be maintained. 
The study was permitted by the institution's ethical 
review committee (Ref. No. IIDC/IRC/2 0211007 
1008).
Inclusion criteria for our study was university 
students from age 18 to 24 years. Their age was 
verified through university identity cards. Our study 
included university students aged 18 to 24. Data was 
collected using a self-reported questionnaires and 
physical examination of the temporomandibular 
joints was carried out. The physical examination by 
the investigators comprised of palpation of the TMJ 
on mouth closing and opening, to assess the 
presence of any crepitation or clicking. Furthermore, 
the muscles of mastication were palpated to assess 
any tenderness that might be present due to 
undiagnosed TMDs. The participants were then 
interviewed and asked about their symptoms 
relating to temporomandibular disorders.
Our self-reported questionnaire was adapted from 

7,8
the 'DC/TMD' criteria  It consisted of five parts. The 
first part comprised history of the participant 

JIIMC 2022 Vol. 17, No.3

203

Frequency of Temporomandibular Joint Disorders



including demographic details and socio-economic 
status. The second part consisted of causative factors 
such as depression, anxiety, arthritis, stress plus 
symptoms such as headaches and earaches. Any 
significant previous dental treatment linked to the 
TMJ, was also recorded for example prior 
orthodontic treatment or third molar extractions. 
Presence of osteoarthritis was assessed in the third 
part of the questionnaire. Symptoms like pain in the 
jaw, pre-auricular area, jaw lock, limited mouth 
opening and headaches in the temple areas were 
evaluated. For those presenting with any of the 
above symptoms, were to identify the aggravating 
factors such as chewing hard food and 
parafunctional habits such as clenching and grinding 
of teeth. In the fourth part, internal derangements 
within the TMJ, which presents as opening and 
closing jaw clicking in both TMJs and crepitation, was 
mentioned. This was assessed through palpation and 
auscultation of the joints by the investigator. The fifth 
and final part of the form was to evaluate myofascial 
pain through palpation of the muscles of mastication 
and muscles of the neck.
SPSS 23 software was used to analyze the data. For 
each variable, the frequency and percentages were 
determined. Chi-square test was used to compare 
factors such as TMD signs and symptoms among age 
groups, genders, and clinical situations. P value less 
than 0.05 was taken statistically significant.
Results
A total of 160 participants were included in the study 
who filled questionnaires. They were interviewed 
and examined. These 160 participants were between 
the age ranges of 18 to 24. Individuals younger than 
18 and older than 24 were not included in the study. 
All the participants were healthy, and their 
socioeconomic status was assessed based on the 
level of income as chosen by participants in the 
questionnaire. Individuals were informed that the 
questionnaires would be kept confidential, to avoid 
any bias in their selection of income level.
Out of 160 participants, 88(55%) were males and 
72(45%) were females. 98 participants out of 160 
were found to be positive for having one of the 
TMDs. Among the TMD positive 98 participants, 
45(46%) were males and 53(54%) were females. 
Thus, an overall 61.3% prevalence rate was found. 
We found a statistically significant relationship 

Table I: Prevalence of TMDS Amongst Different Genders

between gender and the presence of TMDs with a p-
value of 0.005. 
A generalized prevalence of TMDs was assessed in a 
manner of present or absent status in the 
participants. 
Our participants were also assessed for the type of 
TMDs present via manual examination by the 
researchers and the signs and symptoms marked by 
the participants in the questionnaires.

Table II: Prevalence of The Various Types of TMDS 
Amongst Participants

Table II shows that out of the three clinical conditions 
of TMDs, 70(71.4%) individuals had internal 
derangement only, 5(5.1%) had TMPDS only and 
3(3.06%) individuals had both internal derangement 
and osteoarthritis. 19(19.3%) individuals had both 
internal derangement and TMPDS and only 1(1.02%) 
individual had all three conditions. 
Furthermore, about 48.9% of people who had TMD 
were found to have a click on mouth opening after 
examination. 78.5% of TMD positive subjects showed 
a click on closing. And 25% of these subjects 
manifested crepitation.
Assessment of other variables was also conducted 
via questionnaire like depression, arthritis, 
periodontal disease, headaches, migraines, neck 
ache, earache, stressful work environment, marital 
problems, trouble sleeping and shoulder pain etc. 
Despite depression being the most frequent variable 
found in our study population and marital problems 
being the closest (0.6) to statistically significant value 
(0.005), the results did not show a statistically 
significant relationship with any of these variables. 
Other variables related to oral and maxillofacial 
aspect included orthodontic treatment, jaw trauma, 
parafunctional habits, wisdom tooth extraction, 
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previous treatment for TMPDS and dental 
treatment. Dental treatment was found to be the 
most frequent variable among the oral and 
maxillofacial factors, giving a percentage of 30% 
among TMD positive individuals, yet not statistically 
significant. 
Examination and history of TMPDS included pain in 
(jaw, temple, in the ear, in front of ear), limitation in 
function (jaw closing, ability to eat), jaw lock, jaw 
stiffness, clicking sounds, headache in temple areas, 
pain on chewing hard or tough food, side to side pain, 
pain on opening of mouth, on parafunctional jaw 
habits (clenching, grinding, pen chewing, chewing 
gum) and pain on yawning or while talking. None of 
these had a statistically significant relationship with 
TMPDS either. 
Lastly, investigators examined the muscles of 
mastication and neck manually. Among all the 
muscles examined (masseter, temporalis, medial 
pterygoid, lateral pterygoid, anterior neck, posterior 
neck, and sternocleidomastoid), temporalis was the 
most common muscle found tender on palpation i.e. 
14.4%. 
Since our research focused on a specific range of age 
of individuals, a prevalence of TMDs was also found 
with respect to age. Table III shows that the mean age  
of the participants was 21 years in the age group of 
18- to 24-year-olds. TMD was found to be most 
prevalent in 22-year-olds followed by 21-year-olds 
and then 20 year old. 

In order of prevalence, headache, temporal pain, and 
clicking were observed to be the most common 
symptoms. A previous study conducted at Abdul Wali 
Khan University in Mardan observed headache to be 
the most common symptom as these findings were 

15found to be in line with our study . However, a study 
by Okeson et al. revealed clicking to be the most 

5, 15common symptom . It is likely that students mix up 
ear issues and TMD symptoms since it is easier to say 
"earache" compared to "joint discomfort." This is 
further supported by the fact that otolaryngologists 
examined 50% of TMD patients from the Lebanese 

16
and Italian subpopulations , which is the reason why 
our study also aimed at its awareness so that its 
findings can guide in the diagnosis, prevention, and 
treatment of TMDs by respective specialists. Our 
study further revealed that the female subgroup 
showed a higher prevalence of TMPDS than their 
male counterparts. This is supported by similar 

17results observed in a study at Qassim University . 
The findings of the present study also showed similar 
results in the presence of TMD symptoms between 
the two genders. Furthermore, the subgroup of 
students who had previous dental treatments 
showed the highest prevalence of TMPDS. The most 
common sign on examination was the clicking sound 
on the closing of the jaw followed by a clicking sound 
on opening and crepitation. Almost half of the people 
who had TMD were found to have a click upon mouth 
opening during the examination. More than half of 
TMD-positive subjects revealed clicking upon mouth 
closing, and a quarter of these subjects experienced 
crepitation. Our study observed that out of seven 
muscles that we examined, the temporalis muscle 
was the most affected muscle in TMDs patients, with 
the masseter being the second most common. 
According to research, TMD affects the jaw elevator 
muscles, such as the temporalis and masseter 

18 
muscles. Another correlation derived from our 
study was depression and stress as aggravating and 
risk factors for TMDs. Out of the 46 individuals who 
claimed to be subject to stress and depression, more 
than half of them exhibited signs and symptoms of 
TMDs. This result was in line with a study conducted 
at the Mayo Hospital, Pakistan, that investigated the 

19correlation between depression and TMDs.  Finally, 
a study conducted in China investigated the 
frequency of TMDs amongst medical students and 

Table III: Prevalence of TMDS Amongst 18- To 24-Year-
Old Participants

Discussion
Our study revealed that more than half of the total 
participants had TMD symptoms. This is in line with 
findings from the College of Medicine and Medical 
Sciences at Holy Spirit University of Kaslik (USEK) in 
Jounieh, Lebanon, which revealed that a similar 

8
number of patients in a clinic sample had TMDs .
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the psychological risk factors associated with it. Their 
study found a high frequency of TMDs (31.7%) 
amongst the participants, this result is in line with 
our findings as our study also demonstrated a high 
prevalence of TMDs with psychological influences as 

20possible risk factors.
Despite positive findings there were some 
limitations to our study. Firstly, our study only 
included 18- to 24-year-old individuals, hence 
leaving out a big portion of the younger generation. 
Secondly, we could not examine the subjects in a 
clinical setting with radiographic aids, which would 
have proved to be far more accurate and reliable. To 
accurately assess the correlation between stress and 
depression with TMDs, subjects diagnosed with 
stress and depression could be added to the study. 
Furthermore, our study does not reveal the future 
implications of TMDs since the study was cross-
sectional. Future longitudinal studies should be 
conducted to include a wider range of youth, to 
reveal the true impact of undiagnosed TMDs. 
Moreover, if ignored at an early age, TMDs aggravate 
and can consequently affect the quality of life of an 
individual. Our study hopes to aid and encourage 
further research on this topic, to diagnose, prevent, 
and treat these disorders timely and to spread 
awareness regarding these conditions. Moreover, 
future studies should be conducted with a 
proportionate number of male and female 
participants to maximize the accuracy of the results. 
In conclusion, among all the variables assessed i.e 
type of TMD, gender, age, environmental and dental 
factors, the only statistically significant relationship 
found between a variable and its effect on presence 
or absence of TMDs, was gender. It is accepted that 

21,22
TMD symptoms are more common in females.
Conclusion
Our study shows a high prevalence of TMDs in 18 to 
24 year old individuals. There was an overall 
prevalence of 61.3% among the total participants. It 
was found to be most prevalent among 22-year-old 
individuals with a percentage of 31.3%. 
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To assess patient satisfaction with telemedicine services. To find out the difficulties encountered by 
patients with telemedicine. To assess whether telemedicine services can be continued in future.
Study Design:  Cross sectional survey.
Place and Duration of Study: The study was conducted at Shifa International Hospital, Islamabad from July 1, 
2020, to September 30, 2020.  
Materials and Methods: It was a cross-sectional survey in which two hundred patients were interviewed at the 
end of tele-consultation according to a proforma after taking informed consent and using non-probability 
consecutive sampling technique. Data was analyzed using SPSS version 22.
Results: Among 200 patients, 61.5% were males and 38.5% were females and the mean age was 43.45 + 11.964 
years. 73.5% patients used telemedicine for the first time and 52.0% patients used this service for consultation 
regarding fever and COVID-19 suspected symptoms. Among these patients, only 6.5% could not clearly hear the 
voice of doctor during consultation, 6.5% could not clearly see the picture of doctor on screen. 56.5% patients 
agreed and 42.0% strongly agreed that telemedicine saves their time, expenditure and prevents the discomfort 
of travelling to hospital. Most patients (60.5%) were satisfied with the telemedicine services offered. Majority 
of patients (81.0%) reported that they will recommend telemedicine to others and will use it even after the 
COVID-19 pandemic.
Conclusion: Study concluded that overall satisfaction level of patients with telemedicine was high. Audio visual 
connection problems were found in a small percentage of patients. Participants were willing to use this service 
even after the COVID-19 pandemic and they would recommend others to use telemedicine. 

Key Words: COVID-19, Patient Satisfaction, Pandemic, Telemedicine.

3worldwide.  The COVID-19 pandemic made 
telehealth services a significant tool for providing the 

4 health care. The use of telehealth services was 
5 

limited worldwide until March 2020. Telehealth, 
which includes asynchronous e-visits and 
synchronous audio-only or video visits, has been 
used by over 9 million Medicare beneficiaries 

6
between 17 March and 13 June, 2020.
In Pakistan, current surge in telemedicine took place 
due to fear of contracting the COVID-19 and to 
maintain the social distancing. During last several 
months, social distancing has caused this technology 
to become even more significant as a support system 

7
and in increasing utilization of the telemedicine.  
Moreover, telemedicine centers were made and 
practiced in the government and private sector in 

 
Pakistan at a vast level for the first time  with good 
experience in offering support to the health care 
personnel and medical advice to the patients 

8, 9 utilizing  technology. During current pandemic 
telemedicine may be helpful for protection of health 
care workers, triage of suspected COVID-19 patients 
before arrival in hospital and for patients with 

Introduction
In response to difficult time of COVID-19, health care 
systems need paradigm shift, otherwise technology 
was still advanced few years back, but nobody went 

1 
for telemedicine especially in country like Pakistan.
Telemedicine has been described by World Health 
Organization (WHO) as “the delivery of healthcare 
services by all healthcare professionals utilizing 
technology for exchange of valid information 
regarding diagnosis, treatment, and prevention of 

2
disease and injuries.” 
The trend of telemedicine is exponentially increasing 
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chronic medical illnesses who cannot come to 
hospital.
 The patient satisfaction is a growing concern in all 

10aspects of healthcare.  As with traditional 
modalities of health care delivery, telemedicine also 
relies on reports of patient satisfaction because the 
patients are the only source of information about 
how they are treated and the therapy met their 
expectations, if the patients are not satisfied, the 

11 service is rendered obsolete. As the telemedicine 
services are being provided to patients in private 
hospitals in these days, it is important to improve the 
services according to patient's satisfaction. The 
objectives of the study are to know the patient 
satisfaction, to find the difficulties encountered by 
patients with a view to improve these services and to 
assess whether telemedicine services can be 
continued in future.

Materials and Methods
 It was a descriptive cross-sectional study in which 
200 patients were included and non-probability 
consecutive sampling technique was used. The study 
was conducted at Shifa International Hospital, 
Islamabad. The duration of study was three months 
(from July 1, 2020, to September 30, 2020). All 
patients who fulfilled the inclusion criteria and 
availing telemedicine services in internal medicine 
clinics were enrolled. The patients were interviewed 
at the end of tele-consultation to answer the 
questions according to the proforma after taking 
informed consent. The study was approved by 
Institutional Review Board and Ethics Committee. 
Data was analyzed using SPSS version 22. Basic 
descriptive statistical analysis was done including 
frequencies, means, standard deviation and 
proportions. Chi's square test was also applied on 
categorical variables. P-value of less than 0.05 was 
considered significant.

Results
Among 200 patients, 66 (33.0%) were up to 40 years 
old and 134 (67.0%) were more than 40 years. The 
mean age of the patients was 43.45 + 11.964 years. 
Among these patients, 123 (61.5%) were male and 
77 (38.5%) were females.
Out of 200 patients, more than half 104 (52.0%) used 
tele-consultation for fever or suspected COVID-19 
symptoms while 96 (48.0%) patients used it for other 
medical problems.

Out of 200 patients, 147 (73.5%) used 
telemedicine for the first time, 45 (22.5%) used 
1-3 times and only 8 (4.0%) patients used it >3 
times (Figure I).
Table I shows the details of the questions asked 

Fig. 1: Frequency Distribution of Patients According to 

Number of Telemedicine Visits 

mainly to schedule an appointment, audio visual 
quality and overall satisfaction and response of 
patients according to proforma. Overall, 193 (96.5%) 
out of 200 patients were satisfied with telemedicine 
services.

Table I: Frequency Distribution of Patients according to 

Satisfaction and Difficulties Encountered with 

Telemedicine 
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Among 200 patients, 162 (81.0%) reported that they 
will recommend telemedicine to others and will use 
it even after the COVID-19 pandemic is over.
Table II shows significant association (p=0.000) 
between age and overall patients' satisfaction with 
telemedicine while insignificant association 
(p=0.082) between age and use of telemedicine by 
patients even after the COVID-19 pandemic is over.

by patients even after the COVID-19 pandemic is 
over.

Table II: Association Between Age and Satisfaction

Table III indicates significant association (p=0.035) 
between gender and overall patients' satisfaction 
with telemedicine and significant association 
(p=0.005) between gender and use of telemedicine 

Table III: Association Between Gender and Satisfaction 

Discussion
During COVID-19 pandemic, a rapid increase in the 
telemedicine trend is being observed not only among 
developed countries but also among developing 
countries including Pakistan. Most of the patients in 
our study (67.0%) were more than 40 years old and 
33.0% patients were upto 40 years of age while the 
mean age of the patients was 43.45+11.964 years. 
The findings of a recent study carried out by Richards 
AE and coworkers (2021) indicated that mean age of 

17the patients was 63.1 + 14.6 years.  Another study 
conducted by Orrange S and associates (2021) also 
confirmed that most of the respondents were elderly 
as the mean age of the patients was 55.8+16.0 

13years.  
In our study male patients were in majority (61.5%) 
while remaining proportion (38.5%) was of females. 
The findings of our study are comparable with a study 
performed by Ahsan MF and collaborators (2020) 
who also asserted that majority (75.6%) of the 

12patients were male and only 24.4% were female.  
However, a study undertaken by Ramaswamy A and 
teammates (2020) exhibited different results that 
most of the patients (61.3%) were females and 38.7% 

18were male patients.   
As the trend of telemedicine is increasing during   

Patient Satisfaction with TelemedicineJIIMC 2022 Vol. 17, No.3

210



COVID-19 pandemic, study disclosed that more than 
half (52.0%) of the patients used this service for fever 
or suspected Covid-19 while 48.0% patients used this 
service for other medical problems. This indicates 
that although telemedicine was used mainly by 
suspected COVID -19 patients, a significant 
percentage of patients with other chronic illnesses 
have also utilized telemedicine services. This may 
also be due to limited access to outpatient clinics and 
face to face consultations during peak of this 
pandemic. The results of this study are different to 
the results of study done by Magadmi MM and 
fellows (2020) who highlighted that only 18.1% 
patients used telemedicine for COVID-19 and 
majority (81.9%) used this service for other medical 

2
problems.  The findings of our study further 
indicated that majority (73.5%) of patients used 
telemedicine service for the first time and 26.5% 
patients used this service more than one time. 
Almost similar results were reported in a study by 
Adams L and comrades (2021) who showed that 
71.9% patients had their first experience with 
telemedicine whi le 28.1% patients used 

19
telemedicine for more than one time.  So our study 
indicates that telemedicine services were new to 
these patients and those using this service for the 
second or third time were more likely to follow up 
again.
Our study revealed that a significant majority of 
patients was satisfied with appointments and paying 
consultation fee online. Among these patients, 
75.0% reported that they can clearly hear the voice 
of doctor during consultation and 75.0% also said 
they can clearly see the picture of doctor on screen 
while audio visual communication was not 
satisfactory for just 25% of patients.
So, the main difficulties encountered were technical 
in the form of poor audio-visual signals perhaps due 
to internet connection problems. The difficulties 
with audio visual connections during telemedicine 
consultations may be more than that reported in our 
study especially in rural areas of the country where 
mobile phone signals and internet quality is not well 
established. Our study, however, did not 
differentiate between patients from rural and urban 
areas. Similar results were reported in a study 
performed by Orrange S and associates (2021) who 
elucidated that 88.2% patients were satisfied with 

13
sound and 65.5% with video quality.  The findings of 
another study carried out by Hentati F and 
companions showed better results than our study 
and that only 17.8% patients faced technical 

20 
difficulties. The study done in India by Acharya RV 
and Rai JJ indicated that problems encountered were 

15
47 % in technical issues.
Study further highlighted that majority of patients 
confirmed that they can use the system easily and 
have no fear to face camera. Among the patients, 
76.0 % reported that waiting time of tele-
consultation is less as compared to face-to-face 
consultations. The results of this study are 
comparatively different from a study undertaken by 
Magadmi MM and fellows (2020) who stated that 
70.0% patients were unsatisfied with waiting time of 

2
tele-consultations.  In our study majority (98.5%) of 
telemedicine users believed that telemedicine saves 
their time, expenditure, and discomfort of travelling 
to the hospital. This indicates that telemedicine can 
be useful especially for remote and rural areas of 
country which have poor health facilities and difficult 
road access to the cities.  In our study 91.5% patients 
affirmed that telemedicine staff was cooperative. 
Similarly, Haxhihamza K and colleagues also reported 
in their study that majority of the patients (89.3%) 

4
were satisfied with telemedicine staff.  
When the overall satisfaction level among patients 
regarding telemedicine was evaluated, study showed 
very encouraging results that significant majority 
(96.5%) was satisfied with telemedicine during 
COVID-19 pandemic. The findings of our study are 
much better than the study conducted by Alharbi KG 
and colleagues (2021) who reported that overall 
patients' satisfaction level with telemedicine was 

21 68.1%. The results of our study are also consistent 
with the study done by Khalid T et al which showed 
that 99.4% patients were overall satisfied with 

22
telemedicine.  
The results of our study showed significant 
association (p<0.05) between age and overall 
satisfaction level of patients with telemedicine. 
Patients more than 40 years of age were more 
satisfied. The study carried by Magadmi MM and 
fellows also showed significant association between 
age and overall satisfaction level of patients with 

2
telemedicine.  However, our study showed 
insignificant association (p>0.05) between age and 
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use of telemedicine after COVID-19 pandemic .
Patients' satisfaction plays a vital role and boosts the 
utilization of health care services. Majority (83.5%) 
of the patients said that they will recommend 
telemedicine to others due to its usefulness. These 
findings are like a study done by Parker K and Chia M 
who stated that more than 90.0% patients confirmed 

23 to recommend others to use telemedicine. The 
study further highlighted that 81.0% patients wished 
to use telemedicine even after the COVID-19 
pandemic. Almost similar results were reported in a 
study done by Sathiyaraj A and colleagues who 
stated that 80.0% patients wanted to use 

6telemedicine in future.   Similar results were 
observed in studies by Lopez C et al and Aashima et 
al, in which patients showed strong preference for 
continued usage of telemedicine even after the 

14,16
pandemic.  This indicates that telemedicine 
services can be utilized in future by the patients even 
after the pandemic and telemedicine can be 
incorporated in regular health services. 

Conclusion  
Study concluded that overall patients were satisfied 
with telemedicine during COVID-19 pandemic. 
Audio visual connection problems were the main 
difficulties encountered by a small percentage of 
patients. Majority of patients were willing to use 
telemedicine after the pandemic and were desirous 
to recommend others to use telemedicine. The study 
has limitations that it did not include the opinion of 
provider and consultants. The benefits of 
telemedicine during COVID-19 period are enormous; 
hence, further studies are needed on large scale to 
assess the patient satisfaction and difficulties 
encountered with telemedicine to get further 
benefits from this service and incorporate 
telemedicine in regular health care.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To identify the key challenges faced by senior faculty members in the implementation of an 
integrated curriculum in developing countries
Study Design: Quantitative descriptive cross-sectional 
Place and Duration of Study: Foundation University Medical College Islamabad and Women Medical College 
Abbottabad. Four months duration (Jun 2017-Sep 2017)
Materials and Methods: The study was conducted in two private medical colleges. The sampling technique 
employed was a purposeful non-probability sampling technique. A total of 60 senior faculty members 
(Associate Professors and Professors) participated in the study. Data collection was carried out using a self-
developed, validated questionnaire (closed-ended), consisting of 20 items based on the Likert scale format of 
Strongly Agree (SA) =4 points, Agree (A) = 3 points, Neutral, 0 Disagree (D) = 2 points, and Strongly Disagree (SD) 
= 1 point. 
Results: Descriptive analytics were run on SPSS version 21. The common challenges confronted by senior 
faculty members in the implementation of an integrated curriculum consisted of; Lack of sequential planning of 
the integrated curriculum (66.5%), insufficient continuous medical education (CME) activities for faculty 
(56.5%) along with ineffective communication among faculty members (53.5%), lack of effective teamwork 
(42.6%) and lastly, deteriorating quality of students in medical colleges (48.6%). 
Conclusion: Senior faculty members faced diverse challenges while their institutes decided to implement the 
modular integrated curriculum. The lack of a collaborative approach in curriculum planning adversely affected 
curriculum organization and sequencing. Lack of interdepartmental communication and collaboration and 
deficient faculty development programmes together with the deteriorating quality of medical students were 
the major challenges faced by senior faculty members in implementing an integrated curriculum.

Key Words: Challenges in Integrated Curriculum, Curriculum Implementation, Faculty Development, Integrated 
Curriculum, Medical Education.

 
A c c o r d i n g  t o I v o w i  ( 2 0 0 4 )  c u r r i c u l u m  
implementation implies putting “theory into 
practice” or “proposal into action”. Even after 
investing enormous proportions of money and effort 
into implementing an integrated curriculum, its 
successful accomplishment remains a dream yet to 
be realized in most medical colleges at the national 

2level.  The students who have experienced an 
integrated curriculum perceive it as a strength in 
terms of enhancing problem-solving skills, and 

3 
student-centred teaching and learning, therefore, 
there is a dire need for designing effective policies for 
successful curriculum implementation. Hence, it is 
imperat ive  that  methods  of  curr icu lum 

4
implementation are addressed and focused upon.  
According to Muller et al (2008) and Shaheen et al 
(2021), curriculum integration is a complex process 
understood and implemented differently at different 

Introduction
Curriculum development is a dynamic process. The 
medical curriculum has gone through many reforms. 
These reforms are never easy, but they are 

1 
inevitable. The problems arising at different levels of 
the educational system do not lie in the curriculum 

 
formulation, but rather in its implementation. 
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5,6
rates in different contexts.
It is an undeniable fact that no educational policy can 
be successfully implemented unless teachers' 
problems are taken into consideration before 
initiating decision-making and planning of 

7curriculum.  The teacher is the most qualified 
resource person and is the best candidate to be 
consulted in all stages of curriculum development. 
Nevertheless, it has been observed that when it 
comes to decision-making in education, teachers' 
opinions are not given their due weightage, which in 
turn negatively impacts curriculum implementation. 
This issue, therefore, calls for careful consideration 
by the stakeholders involved in designing and 

8implementing the integrated curriculum.
As per the literature review, relatively younger 
faculty members are more willing, open, and 
adaptive to change as compared to their senior 
counterparts. Undoubtedly, senior faculty members 
are integral to the success of any academic 
institution. They are consistently growing 
professionally and contributing to their discipline, 

9and they also serve as mentors to the junior faculty.  
Vital features of an organization such as leadership, 
maintenance of cohesive culture and a positive 
climate depend upon the senior members of the 
faculty. It takes determination, will and participation 

10
to lead the change of curricular reforms. Faculty  
face diverse challenges everywhere in the world and 
literature reports even the challenges related to 

11infrastructure, space, and administrative issues.  
Thus, it is of utmost importance to identify first and 
then try to resolve the problems and the needs of 
senior faculty to nurture their desired characteristics 

12over the career continuum.
This study aimed to identify the major challenges 
encountered by senior faculty members during the 
implementation of the integrated curriculum in their 
institutes.

Materials and Methods
This quantitative study of the cross-sectional design 
was carried out in two private medical colleges in 
different provinces where an integrated curriculum 
was already implemented. Ethical approval was 
acquired from the ethical review committee of the 
respective institution.  The sampling technique 
employed was the purposeful sampling technique. It 
included the Associate Professors and Professors as 

their participants. The 60 senior faculty members 
were all those who had been part of the transition 
from traditional to integrated curriculum. All 
Assistant Professors and the faculty of the medical 
education department were not included in the 
study. Written informed consent was taken from all 
the participants.
Data collection was done via the use of a self-
developed descriptive questionnaire. The main 
questions were related to intrinsic motivation, 
mindsets, interdepartmental and intradepartmental 
issues, CME activities, lack of teamwork and 
curriculum organization. It was validated by 4 
medical educationists. It consisted of 20 items in 
total, based on the Likert scale format of Strongly 
Agree (SA) = 4 points, Agree (A) = 3 points, Neutral, 0 
Disagree (D) = 2 points, and Strongly Disagree (SD) =1 
point. Data were analysed using SPSS version 21.

Results
A total of sixty senior faculty members including 
Associate Professors (63.3%) and Professors (36.6%) 
were included in the study. Out of the sixty 
participants', forty were females and twenty were 
males (Table I). 

Table I: Demographics of the Participants

Amongst various major challenges identified, most 
common were lack of sequential planning of 
integrated curriculum, insufficient continuous 
medical education (CME) activities for faculty, lack of 
effective teamwork, lack of interdepartmental 
communication, lack of collaborative approach in 
designing the table of specifications, deteriorating 
quality of students in medical colleges and lastly 
inadequate infrastructure (Table II).
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50% of the faculty members believed an integrated 
curriculum is associated with a reduction in rote 

curriculum. However, most of the faculty members 
are of the opinion that there is a lack of faculty 
development approaches to polish their skills which 
could allow them to adopt advanced teaching 
strategies. In a systematic review, it is recommended 
that various formal and informal faculty 
development approaches including workshops, 
seminars, experiential learning, timely feedback and 
effective peer coaching should be incorporated into 

15 faculty development programmes. In a study 
conducted in Nigeria, inadequate faculty training and 
interdepartmental issues were found to be the most 
common causes which are consistent with our study 

16findings.  While in contrast to our study, time 
constraints and temporal restrictions were the main 
issues faced by the faculty in curriculum 
implementation.
Most of the senior faculty members believed that 
there is a dearth of coordination and communication 
at the interdepartmental and intradepartmental 
levels about curriculum designing and changes done 
in the curriculum later. It is a matter of urgency to 
formulate a well-structured curriculum committee 
consisting of senior faculty members and a qualified 
medical educationist. Though caution needs to be 
exercised and overambitious attempts must be 
avoided. It is best, to begin with, modular integration 
under the supervision of Modular Integration 
Committees followed by a module coordinator for 
every committee. Representatives from different 
departments including clinical teachers and a 
medical educationist should be members of 

14
committees.
 Also, for the successful implementation of an 
integrated curriculum monthly and fortnightly 
meetings of the faculty should be arranged to finalize 
the teaching-learning schedule. The reason for 
transitioning to an integrated system, including its 
advantages and disadvantages should be explained 

15to the faculty.
In our study, most of the faculty members believed 
there were no incentives or rewards for competent 
and hardworking faculty members. In one study, it 
has been mentioned that there should be incentives 
and rewards for the faculty members involved in 
curriculum development through a collaborative 
approach and skilful conflict resolution. This strategy 
of improving extrinsic motivation can boost the 

Table II: Major Challenges Faced by Senior Faculty in 
Transition from Traditional to an Integrated Curriculum

learning as compared to a discipline-based 
curriculum, and 17.9% strongly agreed that 
integrated curriculum results in the production of 
more competent doctors as compared to the 
discipline-based curriculum. Similarly, 23.2% of the 
participants agreed that after having practised 
traditional teaching and learning methodologies for 
a long period of time, they did not feel motivated to 
adopt new teaching and learning strategies in an 
integrated curriculum. On the flip side, 32% agreed 
that a student-centred approach in an integrated 
curriculum limits a teacher's authority over students. 

Discussion
According to Asebiomo (2009), not only a well-
formulated curriculum is important but its effective 
implementation is necessary to achieve the desired 

13goals of education.  A study conducted at the 
2

national level,  concluded that the design and 
implementation of an integrated curriculum in public 
sector institutions with established curricula is a 
difficult process, and resistance by faculty was the 
most common issue in this context where changing 
the mindset of faculty members at senior level is 

14
mandatory.  This is in contrast to our findings 
because most of the senior faculty members were 
more than willing to adapt to the change and 
strongly agreed that an integrated curriculum 
enhances problem-solving and critical-thinking skills 
as compared to a traditional disciplined-based 
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17  
curricular change process. While extrinsic 
motivation is important, intrinsic motivation has also 

 
an important role to play. According to literature
intrinsic motivations of faculty and their professional 
and ethical values are often ignored while using 
different faculty development approaches. 
Therefore, it is essential to re-design faculty 
development approaches not only for skill 
enhancement but also as an opportunity for the 

14  renewal of personal and professional growth.  In 
most western countries medical education is a 
characterized trend toward student-centred 
learning, however in most eastern and developing 
countries medical education remains a more 

18  traditional teacher-centred process. This trend is 
changing now and many developing countries are 
adopting integrated curricula where faculty have 

19
multiple roles to play.
A vast majority of the faculty members were of the 
view that there is an inadequate infrastructure which 
is a huge obstacle to the implementation of the 
integrated curriculum. This is in accordance with a 
study conducted at a national level in which it was 
concluded that good infrastructure is required for 

1   successful curriculum implementation. In fact the 
infrastructure, serves as the necessity to be 
considered before implementing the integrated 

20
curriculum.
In our study, most of the faculty members agreed 
that selection criteria for admission of medical 
students in medical colleges need reviewing. This is 
consistent with another study in which it was 
reported that awareness should be provided to 
medical teachers and students regarding integrated 

2 curriculum. The integrated curriculum necessitates 
the involvement of students in the curriculum 
implementation, review, and assessments to make 
sure that the students take responsibility for their 
own learning and provide valuable input to the 

21
faculty and administrators.

Limitations of the study
1.  Sample size was small but we had only senior 

faculty as our target population and there were 
only two institutions so the results can be 
considered applicable to other similar settings.

2.  A close-ended questionnaire was designed 
therefore opinions of faculty members could not 
be taken.

Conclusion
In conclusion, curriculum implementation is the 
lifeblood of an educational institution and is critical 
to the success of any medical college. There is a dire 
need to design an innovative and creative faculty 
policy to simplify integration, enhance faculty 
development approaches and collaborate at the 
political, institutional, and administrative levels to 
resolve the issues related to curriculum 
implementation effectively.
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ABSTRACT
Objective: To determine the frequency of academic performance of fourth year MBBS students and to evaluate 
the perceptions of students regarding online teaching methods
Study Design: Cross sectional.
Place and Duration of Study: Study was conducted at department of Ophthalmology, HBS medical and Dental 
College, Islamabad from January 2020 to April 2020.
Materials and Methods:125 student's 4th year MBBS were selected through nonprobability consecutive 
sampling. We used structured questionnaire with three main sections: 1) demographics characteristics, 2) 
perceived stress and academic performance using Likert scale , 3) perceptions of students regarding online 
learning. Data was analyzed using SPSS version 24. Chi-square test was applied. P value ≤ 0.05 was considered 
significant.
Results: There were 59(47.2%) male and 66(52.8%) female students Mean age of students was 21.3±4.3SD . 
years. Academic performance was improved in 71(56.8%) students. Perceived stress was mild in 53(42.4%), 
moderate in 47(37.6%) and severe in 25(20%). Common perceptions affecting academic performance were 
future learning preferences, low impact, satisfactory quality of online learning, high level of isolation and better 
than traditional method (p<0.05).
Conclusion: Online learning is an effective teaching modality resulting in moderately high academic 
performance of HBS medical students. Low perceived stress leads to better academic results. We suggest 
faculty training and students' orientation regarding online learning tools. This will help in improving online 
learning outcomes.

Key Words: Coronavirus Disease, Online learning, Perceptions, Teaching Methods.

3fatality rate 2.2% for COVID-19 as current estimate.  
WHO reported 873,220 confirmed cases of COVID-

th19 and 19,384 confirmed deaths in Pakistan on 10  
4

May, 2021.
COVID-19 affected all areas of life including medical 
education. The global lockdown leads to worsen the 
medical education level. In this stressful condition, 
several countries initiated as E- learning system to 
continue the education process in safe and secure 
manner. A sudden transition of education system 
from traditional learning to online learning changed 
the institutional educational methods of delivering 
courses. Medical students were exposed to online 
modules, textbooks, video lectures and computer-
based programs. The process resulted in Flipped 
classroom model for learning in several countries of 

5
world.
Literature divided online learning into two main 
classifications: 1) synchronous and asynchronous. 
Synchronous technology is associated with live 
interaction (between student and teacher) using 

Introduction
COVID-19 (Novel Coronavirus disease) is declared a 
global public health challenge. It is caused by SARS-
CoV-2 (severe acute respiratory syndrome 

1 st
coronavirus-2).  1  cases of COVID-19 were reported 
in Wuhan, China (December 2019), later on the 
disease rapidly disseminate around the world and 
World Health Organization (WHO) declared it as 

th
pandemic on 11 March 2020. An estimated 223 
countries are affected with COVID-19 with 138 
million cases and 2.9 million mortalities reported 

2 rdglobally.  In United Stated, COVID-19 is 3  leading 
cause of mortality following cardiovascular disease 
and cancer. However, WHO reported global case 
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w e b  c h a t s ,  a u d i o - c o n f e r e n c i n g  a n d  
videoconferencing etc. Asynchronous technology is 
associated with a significant delay in time for 
interaction between receipt and instructor using E-

6
mail, Discussion forum, earlier video recording etc.
Online learning system had several reasons for 
acceptability including ease of use, better control 
over the environment and flexibility of method. 
However, it had some limitations including social 
isolation, connectivity issues and lack of teacher 
student interaction. Desi et al. reported 
psychological impact of E-learning on medical 
students. They reported that delay in online lectures 
(58.9%) is statistically correlated with depressive 
symptoms of students. Loss of confidence to be 
competent doctor among students due to E-learning 
system is also mentioned specially in male gender 

7
(p=0.001).
So, it is very important to understand Effect of online 
learning on medical student to monitor their 
academic and moral progress. Our study was 
conducted to determine frequency of academic 
performance and perceived stress of fourth year 
medical students and to evaluate the perceptions of 
students regarding online teaching methods. 

Materials and Methods
We conducted a cross sectional study at department 
of Ophthalmology, Hazarat Bari Imam Sarakar (HBS) 
medical and Dental College, Islamabad. Our study 
duration was 4 months (January 2020-April 2020). 
We took ethical approval from internal review board 
(Appl# EC, 03/01/02/2021). All participating 
students signed written consent before participation 
into study. Sample size of 125 students was 
calculated using 20% students using online software 

8
for classes , 95% confidence interval, 5% absolute 
precision. Students were selected through 
nonprobability consecutive sampling. Inclusion 
criteria was based upon age >18 years, both gender 

th
and students enrolled in 4  year of M.B.B.S. Exclusion 
criteria was based upon special students (students 

th
with any disability), students other than 4  years, 
students on long leave, female students who are 
married and pregnant.  We used structured 
questionnaire with three main sections; 1) 
demographics characteristics, 2) perceived stress 
and academic performance using likert scale, 3) 
perceptions of students regarding online learning 

9
using Abbasi et al. guidelines . Perceived stress was 
categorized as mild, moderate, and severe. Academic 
performance was categorized as improved and not 
improved. Students were interviewed using 
questioner. Data analysis was done with the help of 
SPSS version 24. We reported percentages and 
frequencies for numerical and categorical data while 
Mean and standard deviations were reported for 
quantitative data. Universal confounder's age and 
gender were controlled by stratification. Post 
stratification Pearson's chi-square test was applied. P 
value ≤0.05 was reported as significant finding.

Results
Total 125 students were included in study. There 
were 59(47.2%) male and 66(52.8%) female. Mean 
age of students was 21.3±4.3SD years. Out of all, 
51(40.8%) were using mobiles, 22(17.6%) computer, 
47(37.6%) laptops and 5(4.0%) were using other 
gadgets. Annual academicGrades were ≤50% in 
33(26.4%) and >50% in 92(73.6%) students. 
Academic performance was improved in 71(56.8%) 
and not improved in 54(43.2%). Perceived stress was 
mild in 53(42.4%), moderate in 47(37.6%) and severe 
in 25(20%). Overall perceptions regarding online 
learning response was positive 67(53.6%) and 
negative 58(46.4%). 
 Students with mild stress showed improved 
academic performance as compared to moderate 
and severe perceived stress (p=0.000). Among all the 
students with overall positive perceptions response 
showed improved academic performance as 
compared to students with negative perceptions 
response as shown in table I.
Majority of students who agreed with “Online 
learning is helpful in understanding basic sciences” 
showed better academic performance as compared 
to others (p=0.000). Among all those students who 
were strongly agreed with “online learning is not 
suitable for clinical skills 31(24.8%) showed not 
improved academic performance while 11(11.2%) 
showed improved academic performance (p=0.001). 
Academic performance was significantly associated 
with quick time management (p=0.001), online 
learning as serious communication gap (p=0.000) 
and low connectivity and internet issues (p=0.000) as 
shown in table II.
Perceived stress questions including social isolation, 
lack of self-discipline, lack of interaction with 
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patients for learning and lack of interaction with 
students and other class members showed 
significant impact on academic performance 
(p=0.000, p= 0.000, p=0.01 and p=0.000 
respectively) as shown in table III.
Majority of students with positive perceptions 
regarding “future learning preference of online 
learning system” showed improved academic 
performance as compared to those with negative 
response (48% vs 8.8%, p=0.000). Majority of 
students with positive response regarding 
“satisfactory quality of online learning” showed 
improved academic performance as compared to 
those with negative response (38.4% vs 18.4%, 
p=0.001). Perceptions such as low impact of online 
learning, increased isolation positive response 
showed significant association with improved 
academic performance (p=0.03) as shown in table 

Table III: Association Between Perceived Stress 
Questions and Academic Performance of Students

Table I: Association Between Academic Performance, 
Perceived Stress, and Overall Perceptions Response

Table II: Academic Performance with Respect to 
Performance Questions
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Table IV: Association Between Perceptions Response and 
Academic Performance

Pandemic COVID-19 has forced medical schools to 
suspend their on-ground lectures and shift it to 

12
online system for safety of students and teachers.
In present study, online learning Help in basic 
sc iences,  unsuitabi l i ty  for  c l in ica l  sk i l l s  
understanding, quick time management, serious 
communication gap and low internet activity were 
important factors effecting academic performance 
(p<0.001). Hugenholtz et al. reported that online 
learning is an effective learning system as compared 
to traditional methods. However, secure internet 
capacity, staff experience performing online lectures, 
poor access to communication technologies and 
poor infrastructure are common problems faced in 

13
online learning system. Kogan et al. reported that 
lack of computer and technical skills are significant 
barriers towards delivery of online learning 

14system. Keshverziet al. reported that good quality 
internet and affordable bandwidth are too expensive 
to afford by students. Similarly, these barriers 
contribute to slow downloading speed and low visual 

15quality outputs.  Another similar study reported that 
in remote areas telecommunication signal contribute 

16to poor connectivity issue in low-income countries.  
Agrawal et al. reported that online learning sessions 
were stopped due to 80% unavailability of presenter 

17
and 20% technical reasons.
In present study, common perceptions regarding 
online learning include future learning, satisfaction, 
low impact, isolation and better than traditional 
learning system. Rose reported that online learning 
reported that common perceptions of students are 
flexibility, better platform for sharing information, 
improve access to medical information, learner 

18
convenience and repeatability. Jawaid et al. 
reported that common perception regarding online 
learning system is that it required digitalization of 
m e d i c a l  e d u c a t i o n  u s i n g  i n n o v a t i v e  

19
technology. Iqbal et al. from Pakistan reported that 
86% of students felt online learning had little impact 
on their learning while 77.4% students showed 

20negative perceptions.

Limitations
Study was conducted in medical college so its 
findings cannot be generalized on all learning 
schools.

Conclusion
Online learning is an effective teaching modality 

Discussion
Online learning is an active medical education tool 
that offers effective alternative for traditional 
educational system. it also helps to solve health care 

10
providers and educators' shortage issue.  Literature 
reported that online learning is as effective in 
enhancing knowledge and information as traditional 
lecture-based learning. Some studies labeled it as 

11
cost effective strategy in health education system.  
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resulting in moderately high academic performance 
of HBS medical students. Low perceived stress leads 
to better academic results. Future learning 
preference and low impact of online learning are 
most common students' perceptions associated with 
lack of improvement in academic performance. We 
suggest faculty training and students' orientation 
regarding online learning tools. This will help in 
improving online learning outcomes.
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!● JIIMC strongly supports ethical medical 
journalism and promotes the integrity of science 
by practicing the highest standard of research 
and publication ethics. Any misconduct noticed 
during or after publication in JIIMC is dealt 
according to the guidelines of COPE .

FREQUENCY OF PUBLICATION:
JIIMC is published quarterly (March, June, 
September, & December)
HISTORY OF JOURNAL
The publication of JIIMC was started in print form in 

2004. However, the regularity in the publication of 
the journal was achieved in 2008. The journal was 
published biannually till July 2013. Quarterly 
publication of the journal was started in September 
2013. In 2011, the website of JIIMC was developed 
and online publication of the journal was started in 
July 2011. Since then, our journal is published on 
time and on a regular basis.
EDITORIAL POLICY 
JIIMC follows the International Committee of 
Medical  Journal Editors ( ICMJE) uniform 
requirements for manuscripts submitted to 
biomedical journals (u p d a t e d o n 
http://www.icmje.org/recommendations/). JIIMC 
also follows the policies of the World Association of 
Medical Editors (WAME). The publisher and the 
members of the editorial board cannot be held 
responsible for errors or for any consequences 
arising from the use of the information contained in 
this journal. More than five years old data is not 
accepted for publication.
ANNUAL SUBSCRIPTION OF PRINTED JOURNAL
Annual subscription of print form of JIIMC for the 
institutions/individuals is Rs. 5000 in Pakistan and 
USD 100 for overseas. Online access to full text is free 
to all readers. The print copies of the journal are 
published on a controlled circulation basis and 
distributed among the faculty of IIMC and all Medical 
and Dental Colleges of Pakistan. Limited number of 
complimentary copies are sent to HEC, PMC, CPSP, 
Medical Universities, Medical and Dental Colleges, 
Libraries and General Practitioners of Pakistan.
SPONSORS
Islamic International Medical College (Riphah 
International University), Islamabad, Pakistan: 
https://www.riphah.edu.pk/
SOURCES OF SUPPORT
Higher Education Commission, Islamabad, Pakistan: 
Higher Education Commission (HEC), Islamabad.
PEER REVIEW POLICY
We follow the double-blind review process by a 
panel of peer-reviewers with diverse knowledge and 
expertise in their specialties and having a vast 
experience as researcher.
Expectations from Reviewers
● To evaluate the manuscripts critically and 
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provide comprehensive, speedy, and unbiased 
but polite feedback to the author as well as to the 
editor regarding its suitability for publication.

● The evaluation should include the assessment of 
its originality, importance, study design, material 
and methods, presentation of results, the 
relevance of conclusion to the objective of study 
and overall quality of manuscript.

● To maintain the confidentiality of a manuscript 
forwarded for assessment/evaluation.

● Shall not copy the manuscript submitted for 
assessment.

● In case he/she suspects misconduct like 
duplicate or redundant publication, the matter 
should be reported to the editor directly and 
confidentially.

● Reviewer shall not communicate directly with 
the author.

● Reviewer shall make an effort to meet the 
deadline (4 weeks) for the review of the 
manuscript.

● To be aware of any probable conflicts of interest 
and to inform the editor about it, if needed 
withdraw themselves from the peer-review 
process if a conflict exists.

Selection of Reviewers
● An effort will be made to select seventy five 

percent of reviewers from Pakistan and 25% will 
be selected from abroad.

● The editor may identify potential reviewers 
based on personal knowledge of the topic or 
from among the authors of references in the 
manuscript, the membership of the society that 
publishes the journal, or computer searches of 
databases such as PubMed, Medline or by asking 
for names from reviewers who decline to review 
the manuscript (see below).

● Authors may suggest reviewers for their 
manuscript. The editor may choose to use one or 
more of these reviewers but are under no 
obligation to do so. (Authors may ask that certain 
people not be approached to review their 
manuscript, but editors are not obligated to 
accept these requests either).

● The editor should ask reviewers, by telephone or 
e-mail, if they are willing to review a particular 
manuscript, and give them a date that the review 
is due at the editorial office (usually 4 weeks), 
rather than simply sending the manuscript to the 

reviewer.
● The editor is responsible for keeping track of 

reviewers and taking steps to make sure reviews 
are completed in a timely manner. Each peer 
review is rated by the editor assigned to the 
manuscript and stored with the reviewer's 
profile in the Rapid Review reviewer database. 
This rating becomes part of the reviewing history 
of each peer reviewer and can be viewed by the 
editors as they select potential reviewers for 
future manuscripts. The reviewer database also 
contains information on the reviewers' areas of 
expertise; the number of previous invitations to 
review and number accepted; dates of 
submitted reviews, and days taken to produce 
reviews. Reviewers who consistently decline 
invitations or who write brief unhelpful reviews 
are eventually removed from the database.

● To avoid overworking reviewers, each reviewer 
will be asked to evaluate not more than one 
manuscript per month.

If a reviewer does not complete a review on a timely 
basis, the editor should proceed with evaluation of 
the manuscript. He can decide to accept or reject the 
manuscript based on the comments and 
recommendations of other reviewer(s) or his own 
evaluation of the manuscript, or by seeking 
additional review.
COMPLAINT POLICY
Every effort is made to avoid mistakes/errors in the 
publication of JIIMC. However, at time mistakes may 
take place. Readers are welcome to submit their 
comments, questions, or criticisms about any 
manuscript published in JIIMC, issues related to 
inappropriate authorship, undeclared conflicts of 
interests,  plagiarism, unethical  research; 
manipulation/falsification of results, research 
standards violations, reviewer bias or any 
contribution to JIIMC that infringes copyright or 
other intellectual property rights.  They can submit 
their complaints to the managing editor through 
following email:  prh.jiimc@riphah.edu.pk. The 
matter will be investigated thoroughly and 
cautiously, and the explanation/decision will be 
communicated to the complainant as soon as 
possible. The management of the journal will publish 
all corrections, clarifications, retractions, and 
apologies when needed.
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INSTRUCTIONS FOR AUTHORS
MANAGING EDITOR JIIMC
Westridge-III, Pakistan Railway Hospital
Islamic International Medical College, Rawalpindi-
Pakistan
Tel: +92515481828 – Ext 220
MATERIAL FOR PUBLICATION
The material submitted for publication may be in the 
form of an original research (Randomized controlled 
trial – RCT, Meta-analysis of RCT, Quasi experimental 
study, Case Control study, Cohort study, 
Observational Study with statistical support, etc.), a 
Review Article, a Case Report, Recent Advances, New 
Techniques, Debates, Book/CDs Review on 
Clinical/Medical Education, Adverse Drug Reports or 
a Letter to the Editor. Survey Articles and Studies 
more than five years old at the time of submission 
are not accepted for publication in JIIMC. Non- 
English articles are not accepted for publication in 
JIIMC.
ORIGINAL ARTICLES should report original research 
of relevance to clinical medicine and may appear 
either as papers or as short communications. The 
original paper should be of about 2000-2500 words 
excluding abstract and references.  The abstract 
should be structured of about 250 words. Three to 10 
keywords should be mentioned at the end of the 
abstract as per MeSH (Medical Subject Headings). 
There should be no more than four tables or 
illustrations. The data should be supported with 20 
to 25 locals as well as international references. More 
than 50% of the references should be from the last 
five years.
SHORT COMMUNICATIONS should be about 1000 
words, with a non-structured abstract, two tables or 
illustrations and 5 references.
CLINICAL CASE REPORT should be of academic value 
and provide relevance of the disease being reported 
as rare or unusual. The word count of the case report 
should not be more than 800 words with 3- 5 key 
words. The abstract should be non-structured of 
about 150 words (case specific) with a maximum of 5 
references. It should not include more than 2 figures 
and one table.
REVIEW ARTICLE should consist of structured 
overview of relatively narrow topic providing 
background and recent development with reference 

The material submitted for publication should be 
sent completely to the Journal of Islamic 
International Medical College, Pakistan. Research 
work that has already been reported in a published 
paper or is described in a paper sent or accepted 
elsewhere for publication should not be submitted. 
Duplicate submission of the same research work to 
another journal should be avoided as this falls into 
the category of publication misconduct.  A complete 
report following publication of a preliminary report, 
usually in the form of an abstract, or a paper that has 
been presented at a scientific meeting, if not 
published in a full proceeding, may be submitted. 
Manuscripts are submitted online on the following 
link:
https://journals.riphah.edu.pk/index.php/jiimc. All 
authors are supposed to provide their contact details 
such as institution, cell numbers and e-mail 
addresses on the title page. It is mandatory to submit 
online, a duly filled-in copyright, authorship and 
undertaking proforma along with the manuscript. 
(https://jiimc.riphah.edu.pk/downloads/). The 
sequence/ order of the names of authors submitted 
at the time of initial submission of manuscript shall 
not be changed at any stage. It is mandatory to 
submit  the  inst i tut iona l  eth ica l  rev iew 
board/committee approval/exemption for all 
research articles, at the time of online submission of 
articles. Dissertation/ thesis approval letter from 
relevant authority is also acceptable.
PROCESSING AND PUBLICATION CHARGES
JIIMC charges PKR 1000/- as processing fee and PKR 
5000/- as publication fee /on original articles. Case 
report, review article, and letter to editor are exempt 
from any charges. Authors of ORIGINAL ARTICLES 
must submit bank draft of PKR 1000/- (Non-
Refundable) at time of submission and a bank draft 
of PKR 5000/- is submitted once the article is 
accepted for publication. Manuscript is processed 
only after the receipt of processing fee. JIIMC offers a 
whole or partial fee waiver on a case-to-case basis to 
undergraduate medical students of Pakistan. 
International authors are exempt from publication 
charges. Bank draft in favor of “Journal of Islamic 
International Medical College” may be sent to the 
address below:

226



● Place & Duration of Study
● Materials & Methods
● Results
● Conclusion
Four elements should be addressed: "why did you 
start?", "what did you do?", "what did you find?" and 
"what does it mean? “.” Why did you start?" is 
addressed in the objective. "What did you do?" 
constitutes the methodology and could include 
design, setting, patients or other participants, 
interventions, and outcome measures. "What did 
you find?" is the 'results', and "what does it mean?" 
would constitute the conclusions. Please label each 
section clearly with the appropriate sub-headings. 
Structured abstract for an original article, should not 
be more than 250 words. At least 3 key words should 
be written at the end of the abstract. Review articles, 
case reports and others require a short, unstructured 
abstract. Commentaries do not require an abstract.
INTRODUCTION
Write this section with references as per following 
instructions:
1. Give background information about the subject 

matter and the issues your study intends to 
address. Only strictly pertinent references 
should be cited, and the subject should not be 
extensively reviewed.

2. Describe what is known (in the literature) and 
what is not clear about the subject with 
reference to relevant literature thus identifying 
the literature gap.

3. You write the rationale (justification) of your 
study.

4. Finally, you mention the objective of your study
MATERIALS AND METHODS

Follow this sequence without headings:
● Study design
● Place and Duration of Study
● Sample size
● Sampling technique
● Mention about permission of the ethical review 

board and other ethical issues addressed.
● Inclusion and Exclusion Criteria
● Data collection procedure-
● Type of data: parametric or nonparametric
● Data analysis: including Statistical Software 

used, and statistical test applied for the 

of original literature. An author can write a review 
article only if he/she has written a minimum of three 
original research articles and some case reports on 
the same topic. Review articles should be of 2500 to 
3000 words with a non-structured abstract of 150 
words and minimum 3 key words.
LETTERS TO THE EDITOR should normally not exceed 
400 words, have no more than 05 references and be 
signed by all the authors-maximum 3 are allowed. 
Preference is given to those that take up points made 
in contributions published recently in a journal. 
Letters may be published with a response from the 
author of the article being discussed. Discussions 
beyond the initial letter and response will not be 
entertained for publication.
OBITUARIES should be of about 250 words.
EDITORIALS are written by invitation.
DISSERTATION/THESIS BASED ARTICLE An article 
based on dissertation/thesis submitted as part of the 
requirement for a postgraduate degree (M. Phil, 
FCPS, MS) can be sent for publication after it has 
been approved by the institution's ethical review 
board/committee and the college/university 
evaluation committee/board. The data should not be 
more than five years old. Thesis/dissertation-based 
articles will be assessed by proper review process. 
Once accepted for publication, disclosure will be 
made that 'it is a Dissertation based article.'
GENERAL ARCHIVAL INSTRUCTIONS
The manuscript should be typed in MS Word. Each 
manuscript should include a title page (containing 
email address, cell numbers, institution, and postal 
address of the corresponding author), abstract, key 
words, text, acknowledgements (if any), references, 
tables (each table, complete with title and footnotes) 
and legends for illustrations and photographs. Each 
component should begin on a new page. Sub-
headings should not be used in any section of the 
script except in the abstract.
TEXT ORGANIZATION

Letter to the Editor should be divided into the 
following sections.
ABSTRACT
Abstracts of original article should be in structured 
with following sub-headings:
● Objective
● Study Design
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article. References to papers accepted but not yet 
published should be designated as “in press” or 
“forthcoming”; authors should obtain written 
permission to cite such papers as well as verification 
that they have been accepted for publication.
TABLES AND ILLUSTRATIONS
Tables and illustrations should be merged within the 
text of the paper, maximum number of tables and 
illustrations should not exceed four, and legends to 
illustrations should be typed on the same sheet. 
Tables should be simple and should supplement 
rather than duplicate information in the text; tables 
repeating information will be omitted. Each table 
should have a title and be typed in double space 
without horizontal and vertical lines on an 8 ½” x 11ʹ 
paper. Tables should be numbered consecutively 
with Roman numerals in the order they are 
mentioned in the text. Page number should be in the 
upper right corner. If abbreviations are used, they 
should be explained in footnotes and when they first 
appear in text. When graphs, scattergrams, or 
histograms are submitted, the numerical data on 
which they are based should be supplied. All graphs 
should be made with MS Excel and be sent as a 
separate Excel file even if merged in the manuscript. 
For scanned photographs the highest resolution 
should be used.
S.I.UNITS
System International (SI) Unit measurements should 
be used. All drugs must be mentioned in their generic 
form. The commercial name may however be 
mentioned within brackets, if necessary.
PHOTOGRAPHS AND FIGURES
Figures and Photographs should only be included 
when data cannot be expressed in any other form. 
Figures and photographs must be cited in the text in 
consecutive order. Legends must be typed on the 
same paper. Legends for photomicrographs should 
indicate the magnifications, internal scale, and 
method of staining. Figures should be numbered in 
Arabic numbers.

OBLIGATORY FILES
Obligatory supporting documents for all types of 
Manuscripts except the letter to editor, without 
which JIIMC will not accept the manuscript for initial 
processing.
● Cover Letter

calculation of p value and to determine the 
statistical significance. Exact p-values and 95% 
confidence interval (CI) limits must be 
mentioned instead of only stating greater or less 
than level of significance. All percentages must 
be accompanied with actual numbers.

RESULTS
These should be presented in logical sequence in the 
text, tables, and illustrations. All the data in the 
tables or illustrations should not be repeated in the 
text; only important observations should be 
emphasized or summarized. No opinion should be 
given in this portion of the text.
DISCUSSION
This section should include the author's comments 
on the results. Write in present tense, active voice 
except for results, which are written in past tense. It 
should be written in following sequence:
● First, very briefly summarize, Interpret and 

discuss main results and don't merely repeat the 
results.

● Discuss key studies relevant to your study.
● Compare your work with other's work.
● Describe limitations of your study.
● Suggest future work if necessary.
CONCLUSION
Conclusion should be provided under a separate 
heading. It should be in congruence with the 
objective. No recommendations are needed under 
this heading.
REFERENCES
References must be written in Roman Number and in 
the Vancouver Style only. References should be 
numbered in the order in which they are 
superscripted in the text. At the end of the article, 
the full list of references should give the names and 
initials of all authors (unless there are more than six 
when only the first six should be given followed by et 
al). The author's names are followed by the title of 
the article; title of the journal abbreviated according 
to the style of the Index Medicus (see “List of 
Journals Indexed”, printed yearly in the January issue 
of Index Medicus); year, volume, and page number, 
e.g., Hall, RR. The healing of tissues by C02 laser. Br J. 
Surg: 1970; 58:222-225. References to books should 
give the names of editors, place of publication, 
publisher, and year. The author must verify the 
references against the original documents before the 
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following four criteria:
1. Substantial contributions to the conception or 

design of the work; or the acquisition, analysis, 
or interpretation of data; and

2. Have been involved in drafting the work or 
revising it critically for important intellectual 
content; and

3. Have given final approval of the version to be 
published; and

4. Agree to be accountable for all aspects of the 
work in ensuring that questions related to the 
accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Each author should have participated sufficiently in 
the work to take public responsibility for appropriate 
portions of the content. We strongly discourage gift 
or ghost authorship. Mere supervision, collection of 
data, statistical analysis and language correction do 
not grant authorship rights. To avoid any dispute 
regarding authorship authors are advised to consult 
COPE guidelines to avoid authorship problems.
WAIVER POLICY
JIIMC offers a whole or partial fee waiver on a case-
to-case basis to Undergraduate and Postgraduate 
Medical students of Pakistan, and also to authors 
from low income-countries. WHO-HINARI Group A 
c o u n t r i e s  l i s t  a v a i l a b l e  f r o m  U R L :  
http://www.who.int/hinari/eligibility/en/).
OPEN ACCESS, COPYRIGHT & PERMISSIONS
JIIMC is an  OPEN ACCESS JOURNAL and offers free 
full text downloading of its online contents to the 
readers or their institution.
USERS are allowed to read, download, copy, 
distribute, print, search, or link to the full texts of the 
articles, or use them for any other lawful purpose, 
without asking prior permission from the publisher 
or the author in accordance with the BOAI definition 
of open access. No subscription or payment is 
required to download full text online articles. The 
work published by JIIMC is licensed under a Creative 
Commons Attribution-Noncommercial 2.0 Generic 
License CC BY-NC Attribution-NonCommercial .
The work published in JIIMC may be “Shared” copied 
and redistributed in any medium or format” and  
user can “Adapt remix, transform, and build upon the 
material.”
Authors retain the rights of free downloading/ 
u n l i m i t e d  e - p r i n t  o f  f u l l  t e x t  a n d  

● JIIMC Checklist
● JIIMC Conflict of Interest Performa
● JIIMC CopyRight and Undertaking Agreement
● IRC Certificate
● Bank draft as initial processing fee (Original 

bank draft send in JIIMC office)
Template of these files is available in the download 
section.
CONFLICT OF INTEREST
Any funding source for the research work must be 
informed at the time of submitting the manuscript 
for publication in JIIMC. Any associations that might 
be construed as a conflict of interest (stock 
ownership, consultancies, etc.) shall be disclosed 
accordingly. Examples of financial conflicts include 
employment, consultancies, stock ownership, 
honoraria, paid expert testimony, patents or patent 
applications, and travel grants, all within 3 years of 
beginning the work submitted. If there are no 
conflicts of interest, authors should state that. All 
authors are required to provide a signed statement 
of their conflicts of interest as part of the author's 
declaration.
FINANCIAL DISCLOSURE & ROLE OF THE FUNDING 
SOURCE
● Author is supposed to declare the funding source 

as acknowledgement at the end of the 
manuscript.

● Author will describe the role of the study 
sponsor (s), if any, in study design; in the 
collection, analysis, and interpretation of data; in 
the writing of the report; and in the decision to 
submit the paper for publication.

● If there is no Methodology section, the role of 
the funding source should be stated as an 
acknowledgment.

● The corresponding author should confirm that 
he/she had full access to all the data in the study 
and had final responsibility for the decision to 
submit for publication.

● JIIMC publishes FINANCIAL DISCLOSURE & ROLE 
OF THE FUNDING SOURCE statement for each 
article.

AUTHORSHIP CRITERIA
All those designated as authors should meet all four 
criteria for authorship as stated in ICMJE 
recommendations (http://www.icmje.org/icmje-
recommendations.pdf). According to ICMJE 
recommendations authorship is based on the 
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agreement, ethical approval letter and article 
evidence. Manuscripts with incomplete or 
deficient mandatory documents or not prepared 
according to the JIIMC instructions for authors 
are returned to authors for correction prior to 
further processing.

● After initial scrutiny the manuscript is assessed 
by an editor for its originality, significance, and 
suitability as per scope and format of the journal.

● At this stage the editor may reject the 
manuscript if deemed unsuitable for the journal, 
the quality of the manuscript is poor, the subject 
matter is outside the scope of the journal or 
criteria for the submission of manuscripts are 
not met.

● The article is checked for similarity Index with 
plagiarism detection software, “TURNITIN”.  
Articles exceeding the limit of similarity as per 
HEC policy are returned for clarification and/or 
correction.

● Revised manuscripts are assessed on the 
a p p r o p r i a t e n e s s  o f  r e s p o n s e  t o  
recommendations during initial review. Once 
the editor is satisfied with the suitability of the 
manuscript, it is forwarded to subject experts for 
external peer review.

Peer Review
● Manuscript suitable for publication is forwarded 

to two external peer reviewers to evaluate the 
suitability of the article for publication based on 
its quality, novelty, and relevance.

● A time frame of minimum 4 weeks is given  to the  
reviewer  to send their suggestions  to  the  
editor. In case of delay by the reviewer, a 
reminder is sent to the external reviewer.

● If a reviewer is unable to meet the time frame 
agreed upon or he declines to review the 
manuscript, the manuscript will be sent to 
another reviewer.

Final Decision
● The editor may ask reviewers to make 

recommendations regarding acceptance or 
rejection of manuscripts and gives weightage to 
the recommendations given by them, but the 
editor must be the one who makes the decisions.

● Suggested revisions by the reviewer are sent 
back to authors for corrections/revision and 
resubmission within 04 week. Authors are 

sharing/disseminating the article without any 
restriction, by any means including twitter, scholarly 
collaboration networks like  Google Scholar, 
LinkedIn, Academia.edu, ResearchGate, Twitter, and 
any other professional or academic networking site 
as mentioned in Journal's Self Archiving Policy: 
https://journals.riphah.edu.pk/index.php/jiimc/AR
CHIVINGPOLICY
MANUSCRIPT WITHDRAWAL BY AUTHOR
Submission of a manuscript to the JIIMC grants full 
publishing rights to the editorial board of the journal. 
Therefore, request for withdrawal of a manuscript at 
any stage of processing, peer review and publication 
is not acceptable. However, in case of genuine 
reason/justification of withdrawal, the request will 
be considered as a special case by the editorial 
board. It will be the prerogative of the editorial board 
to make final decisions about the withdrawal of 
manuscript. Decision of the editorial board will be 
absolute final.
MANUSCRIPT EVALUATION/PEER REVIEW
Each manuscript submitted to JIIMC is assessed by an 
editor for an initial assessment (internal peer 
review). The article is checked for similarity Index 
with plagiarism detection Software, “TURNITIN”.  
Manuscript suitable for publication is forwarded to 
two external peer reviewers to evaluate the 
suitability of the article for publication based on its 
quality, novelty, and relevance. A time frame of 
minimum 2 weeks are given to the reviewer to send 
their suggestions to the editor.  If a reviewer is unable 
to meet the time frame agreed upon or he declines to 
review the manuscript, the manuscript will be sent to 
another reviewer. The editor may ask reviewers to 
make recommendations regarding acceptance or 
rejection of manuscripts, but the editor must be the 
one who makes the decisions. The editor may reject 
manuscripts without outside review, for example if 
the subject matter is outside the purview of the 
journal, a manuscript on the same topic is just about 
to be published, the quality of  the manuscript  is  
poor,  or  criteria  for  the  submission  of  
manuscripts  are  not met.
MANUSCRIPT EVALUATION/PEER REVIEW PROCESS
Submission, Screening, and Triage
● Each manuscript submitted to JIIMC is checked 

by the editorial office for mandatory documents, 
including author's copyright and undertaking 
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● When reporting experiments on animals, 
indicate whether the institution's or a national 
research council's guide for, or any national law 
on the care and use of laboratory animals was 
followed.

PROTECTION OF RESEARCH PARTICIPANTS: HUMAN 
AND ANIMAL RIGHTS POLICY
● JIIMC expects from the research authors to 

ensure the safety and protection of the research 
participants by adhering to national and 
international guidelines.

● The authors of research articles will submit 
testimony related to any issue with human and 
animal rights that may be inherent in their 
submissions.

● Articles under consideration that experiment on 
human subjects/animals in research are 
required to have institutional review 
committee/board approval in accordance with 
ethical standards set forth in the ICMJE- Uniform 
Requirements for Manuscripts Submitted to 
Biomedical Journals.

HUMAN RIGHTS POLICY 
● JIIMC follows  ICMJE Recommendations on 

Protection of Research Participants and World 
Medical Association  (WMA) Declaration of 
Helsinki – ethical principles for medical research 
involving human subjects. 

● When reporting experiments on human 
subjects, indicate whether the procedures were 
followed in accordance with the ethical 
standards of the responsible committee on 
human experimentation (institutional or 
regional) and with the latest version of Helsinki 
Declaration.

● In case of doubts, authors will explain the 
justification for their approach and exhibit that 
the institutional review committee approved the 
doubtful aspects of research.

Informed Consent and Confidentiality of Research 
Participants
● In case of research on human subjects, in 

addition to an ethical approval certificate an 
undertaking that “informed consent to 
participate” was taken from adult participants 
and/or from parents/guardians of participants 
under 16 years of age will be submitted by the 
authors. This should also be mentioned in the 

required to send a covering letter mentioning 
the details of corrections/amendments and 
revisions.

● If reviewers and editors are satisfied with the 
changes, the manuscript is accepted and 
assigned to the future issue for publication.

● The editor/copy editor reserves the right to edit 
the accepted article as per format of the journal.

● The editor  may  reject  manuscripts  without 
outside review, for example if the subject matter 
is outside the purview of the journal, a 
manuscript on  the  same  topic  is  just  about  to 
be  published,  the  quality  of  the manuscript  is  
poor,  or  criteria  for  the  submission  of  
manuscripts  are  not met.

POLICY ON RESEARCH AND PUBLICATION ETHICS
JIIMC promotes research integrity and adherence to 
the basic values of research including honesty, 
objectivity, openness, and accountability. The 
researchers interested to submit their manuscripts 
to JIIMC are expected to follow the culture of 
responsible research. JIIMC follows the core 
practices of COPE and deals with the research and 
ethical misconduct as per COPE guidelines. We also 
follow the guidelines of International Committee of 
Medical Journal Editors (ICJME), World Association 
of Medical Editors (WAME) and Higher Education 
Commission of Pakistan (HEC) to meet the standards 
of publication ethics.  
Research Approval from Ethical Committees/ 
Boards
● It is mandatory for the authors of original 

research to submit the permission/exemption by 
institutional ethical review board/committee at 
the time of the submission of manuscript.

● Authors will submit the permission of the head 
of the institution where research was 
conducted, if required.

● When reporting experiments on human 
subjects, indicate whether the procedures were 
followed in accordance with the ethical 
standards of the responsible committee on 
human experimentation (institutional or 
regional) and with the latest version of Helsinki 
Declaration. Anonymity of the patient's will be 
ensured by avoiding the use of patient name, 
initials, or hospital record numbers, especially in 
illustrative material.
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● To verify compliance with the above policies, the 
authors must fulfill the following requirements:

● Ethical review committee/board's approval 
certificate indicating that the study protocol was 
in accordance with international, national, 
and/or institutional guidelines.

● Declare that the experiments on animals were 
conducted in accordance with local Ethical 
Committee laws and regulations as regards care 
and use of laboratory animals.

● A signed letter certifying that legal and ethical 
requirements were met with regards to the 
humane treatment of animals described in the 
study.

● Mention in the Methods (experimental 
procedures) section that appropriate measures 
were taken to minimize pain or discomfort, and 
details of the care provided to the animals.

INFORMED CONSENT: Authors are required to 
submit the undertaking that informed consent was 
taken from the client if they involved the client-
owned animals.

PLAGIARISM POLICY
JIIMC follows the standard definition/description of 
plagiarism and the recommendations/ guidelines of 
Committee of  Publ icat ion Ethics  (COPE)  
https://publicationethics.org/corepractices ,ICMJE 
w w w . i c m j e . o r g ,  W A M E ,  
https://www.wame.org/policies, Higher Education 
Commission (HEC) of Pakistan policies about 
p l a g i a r i s m  
https://www.hec.gov.pk/english/services/faculty/Pl
agiarism/Pages/default.aspx. Authors are advised to 
go through these guidelines carefully before 
submitting their manuscript with JIIMC. The cases of 
plagiarism will be dealt with according to the rules/ 
regulations and recommendation of the ICMJE, 
COPE and WAME and HEC. The disciplinary 
committee of JIIMC comprises the Editor in Chief and 
Managing editor of the journal to deal with cases of 
plagiarism. All articles submitted to  JIIMC are  
checked by  anti-plagiarism software “TURNITIN '' to 
determine Overall Similarity Index (OSI) and Single 
Matched Similarity Indexed (SMSI)..
● Logical contribution and  originality  of  every  

manuscript  is  to  be  defined by the authors and 
it is the responsibility of authors to be mindful 
about various types of plagiarism like   

material and methods section.
● Consent must be obtained for all Case Reports, 

Clinical Pictures, and Adverse Drug Reactions.
● Authors should avoid identifying patient 

information, including patients' names, initials, 
or hospital numbers, in written descriptions, 
photographs, and pedigrees unless the 
information is essential for scientific purposes 
and the patient (or parent/ guardian) gives 
written, informed consent for publication.

● Consents might be required by the editor on 
images from participants in the study. Consent 
form must be made available to Editors on 
request and will be treated confidentially.

● Informed consent should be obtained if there is 
any doubt that anonymity can be maintained, 
e.g., masking the eye region in photographs of 
patients is inadequate protection of anonymity.”

● Masked Study Participants- If identifying 
characteristics are altered to protect anonymity, 
such as in genetic malformations, authors should 
provide written assurance to the editors that 
alterations do not distort scientific meaning.

● Authors are suggested to follow the CARE 
guidelines for case reports.

ANIMALS' RIGHTS POLICY

● Research conducted on animals is published in 
JIIMC. The research contributors are expected to 
strictly follow the national and international 
guidelines for the care and use of laboratory 
animal in research.

● Authors can take guidance on animal research 
ethics  from  WMA statement on animal use in 
biomedical research , International Association 
of Veterinary Editors' Consensus Author 
Guidelines on Animal Ethics and Welfare  and 
Guide for the care and use of laboratory animals 

● In addition to ICMJE recommendations, JIIMC 
also supports the principles of  3Rs  
(Replacement, Reduction and Refinement) for 
humans and animals' usage in research. These 
p r i n c i p l e s  a r e  a s  f o l l o w s :
Replacement: approaches which avoid or 
r e p l a c e  t h e  u s e  o f  a n i m a l s
Reduction: approaches which minimize the 
number of animals used per experiment
Refinement: approaches which minimize animal 
suffering and improve welfare
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publication of JIIMC. However, at times mistakes may 
take place. Readers are welcome to submit their 
comments, questions, or criticisms about any 
manuscript published in JIIMC, issues related to 
inappropriate authorship, undeclared conflicts of 
interests,  plagiarism, unethical  research; 
manipulation/falsification of results, research 
standards violations, reviewer bias or any 
contribution to JIIMC that infringes copyright or 
other intellectual property rights.
They can submit their complaints to the managing 
e d i t o r  t h r o u g h  f o l l o w i n g  e m a i l :   
prh.jiimc@riphah.edu.pk. The matter will be 
investigated thoroughly and cautiously, and the 
explanation/decision will be communicated to the 
complainant  as soon as possible. The management 
of the journal will publish all corrections, 
clarifications, retractions and apologies when 
needed.
ERRATA, RETRACTIONS, AND EXPRESSIONS OF 
CONCERN
The Journal of Islamic International Medical College 
(JIIMC) is committed to achieve and uphold ethical 
values at every step of the publication process. Every 
effort is made to avoid mistakes/errors in the 
publication of JIIMC. However, at times mistakes may 
take place. Readers are welcome to submit their 
comments, questions, or criticisms about any 
manuscript published in JIIMC, issues related to 
inappropriate authorship, undeclared conflicts of 
interests,  plagiarism, unethical  research; 
manipulation/falsification of results, research 
standards violations, reviewer bias or any 
contribution to JIIMC that infringes copyright or 
other intellectual property rights.  They can submit 
their complaints to the managing editor through 
following email: managing.editor@riphah.edu.pk, 
prh.jiimc@riphah.edu.pk. The matter will be 
investigated thoroughly and cautiously, and the 
explanation/decision will be communicated to the 
complainant as soon as possible. The management 
of the journal will publish all corrections, 
clarifications, retractions and apologies when 
needed.
ERRATUM
 An erratum is referred  to as a correction of errors in 
the article by the journal during editing, including 
errors of omission such as failure to make factual 

plagiarism of ideas, text, paraphrasing, self-
plagiarism including redundant/duplicate 
publication, salami slicing (data fragmentation)  
and text recycling etc. Unawareness about 
plagiarism and its various types will not be 
accepted as an explanation.

● Any manuscript   submitted   for   publication   
or   a   manuscript  accepted for publication or 
even an article   that   has   already   been   
published in the journal, if found to be  
plagiarized,  the  matter  will  be  dealt   with   in 
a c c o r d a n c e  t o  C O P E  g u i d e l i n e s  
https://publicationethics.org/corepractices 

● Editorial board will immediately stop the 
processing/publication of this article and ask   
for   an   explanation  from  the  corresponding 
author. He will be liable to respond   with   an   
explanation   in 04 weeks.

● In case of satisfactory explanation editorial 
board may recommend appropriate changes 
after which the review process for the  
submitted   manuscript   may   commence.

● In case of no response  in  the  required   time   or   
unsatisfactory   explanation,   the editorial   
board will decide about the fate of the article 
and authors, including REJECTION of the 
manuscript, withdrawal or RETRACTION of   
already   published   article (as the case may be).

● Barring the authors from  further publication in 
the JIIMC for one  year  or permanent, 
depending  upon the nature of offence.

● The author will be on the watch. HEC, PMC and 
author's institute will also be notified for the 
information and possible action.

● In case   of   multiple   submissions, editors of 
other journals will also be informed. The   
authors will   have   to   provide   documentary 
proof of retraction  from publication, if such a 
defence is pleaded.

● Those claiming intellectual/idea or data theft of 
an article must provide documentary proof in 
their claim

REPRINTS
Corresponding authors of the published papers are 
entitled to receive the maximum of 3 copies of 
printed issue in which his/her paper is published.
COMPLAINT POLICY
Every effort is made to avoid mistakes/errors in the 
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inconclusive evidence of research or publication 
misconduct by the authors, there is evidence of 
unreliable findings, or an investigation is underway, 
but a judgement will not be available for a 
considerable time.
RETRACTIONS
Research papers having serious errors to invalidate a 
paper's results and conclusions, or publication 
misconduct may require retraction. Retractions may 
be requested by an article's author(s), by an 
institution, by readers, or by the editor.
As per COPE retraction guidelines, JIIMC can 
consider for the retraction of a publication if:
● There is clear evidence that the findings are 

unreliable, either as a result of major error (e.g., 
miscalculation or experimental error), or as a 
result of fabrication (e.g., of data) or falsification 
(e.g., image manipulation)

● It constitutes plagiarism.
● The findings have previously been published 

elsewhere without proper attribution to 
previous sources or disclosure to the editor, 
permission to republish, or justification (i.e., 
cases of redundant publication).

● I t  contains material  or data without 
authorization to use.

● Copyright has been infringed or there is some 
other serious legal issue.

● It reports unethical research
● It has been published solely on the basis of a 

compromised or manipulated peer review 
process.

● The author(s) failed to disclose a major 
competing interest that, in the view of the editor, 
would have unduly affected interpretations of 
the work or recommendations by editors and 
peer reviewers.

 At times the article may occasionally be retracted for 
correction of errors in submission or publication and 
will be replaced with the corrected one.
Retraction Process
JIIMC adopts the following retraction process to 
ensure best practice of retraction:
1. An article requiring potential retraction will be 

brought to the attention of JIIMC editor.
2. Managing Editor will follow the step-by-step 

guidelines according to the COPE flowcharts and 
will seek the response from the author of the 

proof corrections requested by authors within the 
deadline provided by the journal and within journal 
policy. During the proofreading stage, the final copy 
of the manuscript is sent to the corresponding 
author for approval before its publication. Errors 
identified after publication by authors or readers are 
corrected in PDF copy of the online version. Errata 
are generally not published for simple obvious typing 
errors but are published when an apparently simple 
error is significant (for example, a Greek m for an 'm' 
in a unit, or a typing error in the corresponding 
author's email address). In case of a significant error 
in the figure or table, a corrected figure or table is 
published as an erratum.
CORRIGENDUM 
A corrigendum refers to a change the authors 
wish/want to make to their article at any time after 
its acceptance by the journal. Corrigenda submitted 
by the authors are published if scientific accuracy or 
reproducibility of the original paper is compromised. 
In case of an error in the published author list, JIIMC 
will publish a Corrigendum but not usually for 
overlooked acknowledgements. Authors should 
contact the editor JIIMC, who will determine the 
impact of the change and decide on an appropriate 
course of action.
Readers wishing to draw the journal's attention to a 
significant published error should submit their 
comments as a "Letter to the Editor". Such "Letters to 
the Editor" will be reviewed by unrelated and neutral 
referees. On editorial acceptance, the paper will be 
sent to the authors of the original paper for their 
early response.
ADDENDUM
An addendum is decided on the significance of the 
addition to the interpretation of the original 
publication. Addenda do not contradict the original 
publication, but if the authors inadvertently omitted 
significant information available to them at the time 
of submission. This material will be published as an 
addendum after peer review.

EXPRESSIONS OF CONCERN
JIIMC can consider issuing an Expression of Concern 
(EOC) if editors have well-founded concerns and feel 
that readers should be made aware of potentially 
misleading information contained in an article. JIIMC 
will consider an expression of concern if they receive 
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subsequent issue of the journal and listed in the 
contents list.

6. The text of the retraction should explain why the 
article is being retracted.

7. The statement of retraction and the original 
article must be clearly linked in the electronic 
database so that the retraction will always be 
apparent to anyone who comes across the 
original article.

8. The relevant changes in the online version will be 
reflected through Crossmark icon.

article as well.
3. JIIMC Publication & Research Integrity 

Committee will evaluate the evidence of 
misconduct and response of the authors. Based 
on the findings, the committee will recommend 
a final decision whether to retract the 
publication or otherwise.

4. The final decision is then communicated to the 
author and, if necessary, any other relevant 
bodies(PMC, HEC), or the author's institution as 
deemed appropriate.

5. The retraction-note titled “Retraction: [article 
title]” will be published in the paginated part of a 
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