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Is Patient Safety a 'Right or a Privilege'? The intention 
while treating patients is always to “do no harm” and 
yet, it does not always turn out that way. Healthcare 
interventions are meant to benefit people and 
promote wellness; unfortunately many times they 
present a risk of harm. Patients still suffer from 
wrong treatment or medications, preventable falls in 
hospitals, hospital acquired infections and many 
other events that are harmful. An international 
report published in 2018, reported that 1/10 of all 
patients suffer preventable adverse events, two 
decades after The Institute of Medicine found that 
98,000 people die in hospitals in the US each year 
because of medical errors that could have been 

1,2prevented.
Patient Safety has now emerged as a fundamental 

3concept in healthcare.  It is defined by the Institute 
of Medicine as “the prevention of harm to patients”. 
A growing emphasis is being put on the system of 
healthcare delivery that 1) prevents errors, 2) learns 
from the errors that occur, and 3) is built around a 
culture of safety that supports and enables and 
involves healthcare professionals, organizations and 

3,4
patients.
The history of patient safety goes back more than a 
century. In 1854, Florence Nightingale, a nurse and 
statist ician, used evidence-based quality 
improvement to reduce preventable harm in the 
Crimean War. A century later in 1964, Schimmel in 
his paper “The hazards of hospitalization” reported 
that 20% of the patients admitted to the medical 
wards experienced one or more untoward episode 

5and 10% had a prolonged or unresolved episode.  
The Agency for Healthcare Research and Quality, 
known as AHRQ, was formed in 1989, to produce 

evidence to make health care safer, higher quality, 
more accessible, equitable, and affordable, and to 

6
ensure that the evidence is understood and used.
Patient safety initiatives in the UK emerged from a 
wide set of influences and events during the 1970s 
and 1980s. Finally, in 1999, all chief executives of 
health care trusts were given a statutory duty and 
framework, known as clinical governance, to 
manage and actively promote risk management, 
quality, and safety. This resulted in considerable 

7
progress in addressing patient harm.  Now there is 
much greater awareness to the problem, a more 
reflective approach to error and harm, policy 
initiatives to address safety, a dedicated research 
program, and a more humane approach to injured 

7,8patients and their families.
There is little information on the existing culture and 

9,10,11practices regarding Patient Safety in Pakistan.  In 
Pakistan, we need to focus first on assessing the 
culture of care and on creating an increased 
awareness for patient safety among healthcare 
professionals. This will create a critical mass of 
healthcare workers to lead the patient safety 
journey. On a larger scale the healthcare system is 
weak and fragmented in Pakistan. The Government 
is rapidly promoting health network formation at the 
local level, but they rarely provide guidance on how 
to assemble or succeed. There is no central or 
nat ional  governing body for  healthcare 
management. It is primarily the responsibility of 
provincial governments. During the past 5 years, the 
Punjab and Sindh Healthcare commission bodies 

12,13 
have been formed. The commissions have 
formulated local acts known, respectively, as the 
Punjab and Sindh Health Commission Acts. The Acts 
contain a defined set of regulations for the 
healthcare facilities in Punjab and Sindh, 
respectively. The prime aim of these Acts is to 
register all healthcare facilities in Pakistan followed 

12,13,14by licensing and accreditation.
Some of the specific challenges for Pakistan's 
Healthcare Commission quality initiatives are a lack 
of national healthcare accreditation system and 
integrated national guidelines, policies, procedures 
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This should include setting minimal standards for 
healthcare delivery, a central reporting and audit and 
accreditation system, as well as mandating patient 
safety education at all levels of healthcare training 
and practice.
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on healthcare quality and patient safety which as 
12,13 mentioned on the patient safety Acts. In a recent 

study Jafree et. al. reported that “nurses” perceive 
the culture in public hospitals of Pakistan to be 
punitive and that individuals are not supported or 

9made to feel comfortable in reporting errors.  The 
fear and lack of psychological safety is not very 
different in the private sector. Hospital acquired 
infections is one of the highest problems in Pakistani 
hospitals. As reported by Shaikh et. al in 2008, data 
from a tertiary care hospital in Sindh showed that the 
frequency of hospital acquired infections was 29% 
with urinary tract infections being the most 
prevalent at 39%, followed by respiratory tract 
infections 30.1% and blood stream infection in 23.7% 
of patients admitted to ICU. Other infections 
identified were skin, soft tissue, wound and 
gastrointestinal tract infections.
Infection control and prevention measures are 
essential components of quality healthcare quality 

11,15and patient safety.  Pakistan's first national 
infection guidelines were established in 2006, with 
the help of the National AIDS control program. It was 
noted that hand hygiene is rarely practiced as 

11observed in government hospitals.  Self-assessment 
of trainee physicians at a tertiary hospital revealed 
that only 17% were aware of the WHO 
recommendations for hand hygiene and hospital 

11acquired infection risks.

There are many challenges in addressing the 
national levels of quality and patient safety in 
Pakistan. One way to overcome these challenges is to 
develop regional and national groups of 
improvement-minded leaders. These local leaders 
can be mentored to build trust and lasting 
relationships, share ideas and expertise, and learn 
from successes of others.
There is an urgent need to address Patient Safety as a 
priority in our system. We recommend funding 
research at all levels of healthcare to address the 
gaps that exist in our system regarding the delivery of 
safe medical care. The Pakistani government and the 
Ministry of Health need to focus on policy 
development for Patient Safety as a national priority. 
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To identify different organisms from diabetic foot ulcers and their antibiotic susceptibility.
Study Design: It was an institution based descriptive cross sectional study.
Place and Duration of Study: The study was conducted at Rehman Medical Institute, Hayatabad, Peshawar 

st st
from 1  June 2017 to 31  December 2018. 
Materials and Methods: A total of 88 specimen have been collected from a sample of 60 diabetic patients who 
have clinically infected foot ulcers and 99 pathogens wereisolated. The samples includes pus, tissue and fluid 
under study were cultured on blood agar and McConkey plates. Anaerobic culture medium 1 (AN1) was used 
for isolating anaerobes. The micro-organisms were identified through gram staining, culture and analytical 
profile index 20E. The sensitivity to a particular antibiotic was determined by Kirby-Bauer disk diffusion 
method.Anti-microbial susceptibility testing of isolates was performed as per the guidelines recommended by 
the Clinical Laboratory Standard Institute (CLSI).
Results: The most commonly isolated organisms were Escherichia coli (36.2%), Staphylococcus aureus (80%), 
Klebsiella pneumoniae (13%) and Pseudomonas aeruginosa (11.6%). Polymicrobial growth was found in 19 
cultures. The ratio of gram-negative and gram-positive organisms isolated was 2.3. Gram-negative bacteria 
accounted for 69.7%, while gram-positive bacteria accounted for 30.3%. Staphylococcus aureus (87%) isolates 
were resistant to penicillin, ampicillin, levofloxacin, ceftriaxone & cefoxitin. High levels of resistance to 
amoxicillin/Clavulanic acid 15 (93.57%), ampicillin 20 (100%), ciprofloxacin 17 (89.47%) and co-trimoxazole 12 
(85.71%) was seen in Escherichia coli.
Conclusion: E. coli are the most common pathogen isolated from diabetic foot ulcers. Their antibiograms 
suggest that resistance is on the rise and antimicrobial therapy should be selected based on culture results and 
antimicrobial sensitivity patterns.

Key Words: Anti-Bacterial Agents, Chronic Disease, Diabetic Foot, Gram Negative Bateria, Gram Positive 
Bacteria, Staphylococcus Auerus.

2,3 retinopathy, nephropathy, and neuropathy. The 
incidence of foot ulcers in diabetics ranges from 6% 

4,5 to 11% according to several reports. The estimated 
6

lifetime risk of developing a foot ulcer is 15% - 25%.  
A major concern for diabetic patients is foot ulcers as 
they frequently lead to amputation of the lower 
extremity and are a source of morbidity. In a study, 
almost 21.5% of patients with diabetic foot infection 
underwent minor or major amputationat some point 

7
intheir treatment or life.
Diabetic foot infections are either monomicrobial or 
polymicrobial and the most common infecting 
organisms are Staphylococcus aureus, Escherichia 

8,9 
coli, Pseudomonas aeruginosa, and Enterobacter.
Early recognition of the lesion and immediate 
initiation of appropriate antimicrobial therapy based 
on culture and antimicrobial susceptibility tests is 
crucial for controlling the infection, improving 
quality of life and preventing morbidity. One of the 

Introduction
Diabetes mellitus is a chronic disease which affects a 
large portion of our population. The history of 
diabetic foot ulcers is a serious concern as the risk of 
expiry at five years of a patient is 2.5 times more as 
compared to patients with diabeties not having a 

2 foot ulcer. A recent report shows that the prevalence 
of diabetes mellitus is 11.77% in Pakistan and is 

1expected to rise.  It is a health concern associated 
with major complications such as foot ulcers, 
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challenges in managing microbial infections is the 
emergence of multi-drug resistance mechanisms in 
some microbes such as Pseudomonas aeruginosa 
and Staphylococcus aureus rendering them less 

10 
susceptible to antimicrobial agents. This limits our 
choices of effective antibiotics making the treatment 
of diabetic foot more complicated and difficult. 
Antimicrobial susceptibility test is a prerequisite for 
treating diabetic foot infections which can help us 
choose effective therapeutic regimens.
The rationale behind the study is that antimicrobial 
susceptibility tests should be done frequently 
considering the emergence and rise of multi-drug 
resistant (MDR) organisms so the changing trends in 
the susceptibility patterns of the microbes are 
known. The objective of this study is to identify 
different organisms from diabetic foot ulcers and 
their antibiotic susceptibility.

Materials and Methods
This was an institution based descriptive cross 
sectional study conducted at Rehman Medical 
Institute. A sample of 60 diabetic patients with 
clinically infected foot ulcers admitted in RMI 

st 
(Rehman Medical Institute), over the period from 1

st June 2017 to 31 December 2018, they were 
identified through request forms sent to the 
microbiological laboratory of the institute. The forms 
consist of patients demographic and clinical details 
and are signed by the treating consultant. The study 
started after obtaining clearance from the institute's 
ethics review board. 
Patients with diabetic foot infections are being 
included in this study if they have had an infected 
ulcer or wound or previous amputation. Exclusion 
criterion is non-diabetic patient open wound 
infections. 
Age, gender, nature of clinical specimen, species of 
isolated pathogen and antibiogram of pathogens are 
recorded from the hospitals clinical microbiological 
laboratory. 
Specimens are obtained after the wound had been 
washed vigorously with saline and debrided. The 
base of the ulcer is scraped with sterile curette to 
obtain specimen and sent to the lab for culture and 
antibiotic sensitivity testing. The samples which 
includes pus, tissue and fluid are processed for 
isolation of aerobes and anaerobes. The samples 
which includes pus, tissue and fluid are cultured on 

blood agar and McConkey plates. Anaerobic culture 
medium 1 (AN1) is used for isolating anaerobes at an 

o
incubation temperature of 37 C. The micro-
organisms are identified through gram staining, 
culture and analytical profile index 20E. The 
sensitivity/resistance to a particular antibiotic is 
determined by Kirby-Bauer disk diffusion method  
and extended spectrum ß lactamase producers are 
identified by ß lactamase inhibitor combination.
Isolates are tested for antimicrobial susceptibility by 
the standard disk diffusion method following the 
guidelines recommended by the Clinical Laboratory 
Standards Institute (CLSI). 11 Disk diffusion method 
on Mueller-Hinton agar plates is used to test for 
antibiotic sensitivity. The disks are dried and stored 
in the refrigerator. After drying the plate, antibiotic 
discs (6 per 9cm plate) are applied. The isolate is 
scored resistant or susceptible based on CLSI 
guidelines 11. After parametric data collection, the 
data is analyzed and compiled in tabular form in 
Microsoft Excel 2016. The statictical test applied for 
calculation of p value is t-test which yielded a p-value 
of less than 0.05 which is regarded as statistically 
significant.  

Results
A total of 60 patients were analyzed for this study, 
out of which 16 (26.6%) were females and 44 (73.3%) 
were males. Their age ranged between 21 and 86 
years and the mean age of subjects was 52.88±14.7 
specimens were collected from 60 patients and 99 
pathogens were isolated.

Table I: Profile of Bacteria Isolated from Infected Foot
Ulcers in Diabe�c Pa�ents Specimens (99 Isolates)

Isolates and Their Susceptibility Patterns in Diabetic FootJIIMC 2019 Vol. 14, No.3
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Polymicrobial growth was found in 19 cultures. The 
ratio of gram negative and gram-positive organisms 
isolated was 2.3. Gram-negative bacteria accounted 
for 69 (69.7%), while gram-positive bacteria 
accounted for 30 (30.3%). Organism isolated from 
different cultures are summarized in Table I.

whereas 1 (4.3%) was resistant to vancomycin. 
Table III shows the antimicrobial susceptibility 
patterns of gram negative isolates from specimens. 
High levels of resistance to amoxicillin/Clavulanic 
acid 15 (93.57%), ampicillin 20 (100%), ciprofloxacin 
17 (89.47%) and co-trimoxazole12 (85.71%) was 
seen in Escherichia coli. More than half of the isolates 
of Pseudomonas aeruginosa were resistant to 
ciprofloxacin, gentamicin, imipenem, and 
levofloxacin.

Discussion
Diabetic foot ulcers are often non-healing due to 
several underlying factors and complications such as 
neuropathy, peripheral vascular disease and high 

12plantar pressures , they are one of the main reasons 
of hospitalization of persons with diabetes with 
super added infections and subsequent impaired 
healing. Proper management and care of diabetic 
foot infection can decrease the frequency of 
infect ion-associated morbidity,  need for  
hospitalization and incidence of limb amputations. 
One of the reasons for poorly managed diabetic 
infections are the lack of understanding of the 
microbial prevalence and effective therapeutic 

13regimens.
In this study, the predominant pathogens are gram-
negative bacteria; Escherichia coli being common 
etiological agent followed by Staphylococcus aureus 
and Klebsiella pneumonia. Similarly, in another study 
gram-negative bacteria were also the most common 
pathogen with Proteus Mirabilis being the dominant 

14
one.  There seems to be a change in the trend of the 
organisms causing infections as earlier studies have 
shown gram-positive bacteria as the predominant 

15,16organism causing diabetic foot infection.
Polymicrobial infection are seen in 25% specimens, 
whereas in two other studies it was seen in 51% and 

14,17 
50% specimens. Monomicrobial cultures are more 
than polymicrobial cultures (73 vs 15) in this study 
with an average of 1.12 pathogen isolated per 
specimen. This ratio is less, compared to other 

14,18 
studies, whose ratios were 1.85 and 1.5. This can 
be attributed to the less severity of the foot infection 
and low pathogenicity of isolated organisms in this 
study. Severe infections usually yield polymicrobial 
isolates and in some cases, three or more organisms 

18 may be cultured. In our study, no culture yielded 
more than two pathogens. Mild infections are 

Table II: An�microbial Propor�on Resistance (%) and
It's Pa�ern of Gram-Posi�ve Bacterial Isolates from
Infected Foot Ulcers in Diabe�c Pa�ents

The results of susceptibility tests are summarized in 
Table II and III. Table II shows the antimicrobial 
susceptibility patterns of gram-positive isolates from 
specimens. Almost all of  Staphylococcus aureus 
(87%) isolates were resistant to penicillin, ampicillin, 
levofloxacin, ceftriaxone & Cefoxitin. Approximately 
18 (81%) exhibited resistance to erythromycin 

Isolates and Their Susceptibility Patterns in Diabetic FootJIIMC 2019 Vol. 14, No.3
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frequently monomicrobial.
In our study, Staphylococcus aureus isolates are 
found to be susceptible to vancomycin (95%) but in 
other studies, susceptibility to vancomycin was 

14,17 
100%. Resistance is seen against most of the 
antibiotics such as penicillin, ciprofloxacin, 
ceftriaxone except gentamicin. A similar trend was 
seen in another study but in our case, erythromycin 
is resistant to most of the pathogens (81.82%) but in 
the referenced study, erythromycin was almost 70% 

1 4  
sensit ive. Enterococcus showed varying 
susceptibility to antibiotics, but it is uniformly 
resistant to ampicillin and 33% resistant to 
vancomycin this is alarming because these results 
are different from results of a 2012 study done in Iran 
in which only 4% of Enterococcus isolates were 
resistant to ampicillin and almost all isolates were 

22 
susceptible to vancomycin.  This shows that over 
the years the susceptibility pattern of Enterococcus is 
changing and empirical use of these antibiotics in 
diabetic foot ulcer (infected) should not be 
encouraged. 
Of the 8 strains of Pseudomonas aeruginosa 
screened, more than half showed resistance to 
amikacin, gentamicin, and imipenem. Intermediate 
resistance is seen towards ciprofloxacin (62.5%). The 
resistance pattern of Pseudomonas aeruginosa is 
similar to findings of a study done in Italy in which the 
microbe showed similar resistance to ciprofloxacin 
but least resistance to amikacin which is a different 

19pattern compared to our result.
Proteus mirabilis strains are often least resistant to 
ciprofloxacin (33%) and gentamicin (40%) but 
res istance against  ampic i l l in  (75%)  and 
amoxicillin/clavulanic acid (71.43%) was more. But, 
in a 2012 study done in Kuwait, Proteus mirabilis 
showed around 13% res istance towards 
ciprofloxacin, 23% towards gentamicin, 45% towards 
ampicillin and 28% towards amoxicillin/clavulanic 
acid. It is apparent that over the years, the resistance 
of antibiotics mostly used in empirical therapy is 
increasing and approach towards them should be 

20reconsidered.
Increased resistance to cefepime and ceftriaxone is 
o b s e r v e d  a m o n g  E s c h e r i c h i a  c o l i  a n d  
Klebsiellapneumoniae. Escherichia coliis least 
resistant to amikacin and meropenem. The 
resistance of many isolates of both species can be 

explained by the production of extended-spectrum 
beta-lactamases (ESBL) rendering them resistant to 

21
extended-spectrum cephalosporins.  Similar 
susceptibility results of E. coli were observed in a 
study conducted in India where resistance to 
cefepime was maximum and to meropenem was 

23
minimum.
The limitations of our study included a lack of easy 
access for tissue cultures and clinical signs of 
infections. In future, more studies are recommended 
in this region to isolate the common organisms in 
diabetic foot patients and their susceptibility to 
different drugs at an earlier stage and to use 
appropriate antibiotics inorder to decrease Multi 
Drug Resistance (MDR) organisms. 

Conclusion
This study shows that the most common pathogen 
isolated from diabetic foot ulcers is Escherichia coli. 
Multi-Drug-Resistant organisms are alarmingly high 
in the diabetic foot ulcers. Vancomycin, colistin/ 
polymixin, and imipenem are the only effective drugs 
against Multi-Drug Resistance organisms. The 
antibiogram of this study suggests that most 
pathogens remain sensitive to a few agents, but 
resistance is on the rise.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the frequency and association of waist-hip ratio with acute coronary syndrome in local 
population of Islamabad, Pakistan.
Study Design: Analytical cross-sectional. 
Place and Duration of Study: The study was carried out in the department of Cardiology, Pakistan Institute of  
Medical Sciences, Islamabad for the duration of six months (December 2014-June 2015).
Materials and Methods: A total of 388 patients presented with acute coronary syndrome which included 
patients with unstable angina, non-ST elevation and ST elevation MI. Non-probability purposive sampling was 
used for sample selection. After taking informed consent, a self-structured questionnaire was used to collect 
the data. Waist-hip ratio was assessed using tape measure. Waist circumference was measured between the 
last rib and iliac crest, whereas the measurement of hip circumference was done at the level of greater 

 trochanters. A waist-hip ratio of >0.85 for females and >0.9 for males was taken as abnormal.Data was analyzed 
on SPSS Version 17.0. Chi square test was applied to find out the association between waist-hip ratio and other 
variables whereas p- value of < 0.05 was considered as significant.
Results: Out of total 388 acute coronary syndrome patients, 70.9% patients were males and 29.1% were 
females. The mean age of these patients was 47.5±18.46 years. Out of the total study population, 59.5% 
patients of ACS had abnormal waist hip ratio (>0.9). Among the patients having abnormal waist hip ratio, 62.9% 
were males and 51.3% were females. 71.6% patients presented with STEMI, 18.8% with NSTEMI and 9.5% with 
unstable angina. Chi square test depicted non-significant association of waist-hip ratio with ACS (p>0.05). A 
significant association was found between WHR and gender (p<0.05).
Conclusion: There is no significant association between waist-hip ratio and acute coronary syndrome. The 
frequency of acute coronary syndrome is highest among males, with maximum prevalence of STEMI, followed 
by NSTEMI and unstable angina. 

Key Words: Acute Coronary Syndrome, Coronary Artery Disease, Obesity, Waist-Hip Ratio.

(ACS). ACS is associated with myocardial infarction 
(MI) and is usually symptomatic such as the presence 

1
of unstable angina.  A report by the Heart Disease 
and Stroke Statistics update of the American Heart 
Association in 2016 showed that CHD is prevalent in 
15.5 million individuals aged > 20 years, and there 
was a proportional increase in prevalence with age in 

2
both genders.  One third of all the fatalities in 

3persons aged 35 years and above occurs due to CHD.  
In Pakistan, acute coronary syndrome is more 

4prevalent in males.
Risk of heart diseases increases in the presence of 
risk factors. A most common modifiable risk factor is 
sedentary lifestyle or physical inactivity leading to 

5obesity.  Globally, overweight and obesity are being 
considered as main public health issues due to their 
relation with various chronic diseases for instance 
type 2 diabetes, cardiovascular diseases and 

6cancers.  There are multiple means of estimating the 

Introduction
One of the highest reasons of mortality in developing 
countries is attributed to cardiovascular diseases, 
which refer to a group of cardiac conditions which 
include coronary heart disease (CHD), coronary 
artery disease (CAD) and acute coronary syndrome 
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body size or excess body weight, of which the most 
commonly used method, is the traditional 
measurement of body mass index (BMI). However in 
the last few years, alternative measures of central 
adiposity, namely waist-height ratio, waist 
circumference and waist-hip ratio (WHR) have been 
found to be better for prediction of CVD risks as 
compared to BMI, due to their accurate depiction of 

7,8 
body fat distribution. It is also due to the fact that 
multiple metabolic abnormalities are associated 
with increased visceral adiposity. These include a 
decrease in glucose tolerance, reduction in insulin 
sensitivity and deranged lipid profile, all of which are 

9CVD and type 2 diabetes risk factors.
There is found to be uncertainty and variation 
regarding the performance of these anthropometric 
measures across different ethnicities. Among the 
Asian population, central obesity is emerging as a 
problem, as these individuals have large waist 
circumference (WC), but a normal BMI. As per WHO 

2 guidelines, BMI 25-29.9 kg/m which lies in 
overweight category, corresponds with a WC of 80.0-
87.9 cm in women and 94.0-101.9 cm in men and a 
WHR of 0.9 and 0.85 in males and females 
respectively. Yet these values are derivative of 
Caucasians, and might not be applicable for the non-
Caucasian population. It is still unclear that which of 
the afore-mentioned measures has a strong 
associat ion with the r isk  of  developing 

6
cardiovascular disease in various ethnicities.  
It is reported in literature that waist hip ratio is the 
most useful and favored method of measuring 
obesity for the purpose of identification or 

10,11
prediction of CVD risk factors.  Risk stratification is 
an essential part of initial diagnosis and 
management of acute coronary syndrome. Hence 
the value of assessment of waist-hip ratio as a 
quantifiable measure of obesity, during physical 
examination of at-risk patients still needs to be 
determined in our population. As per our 
knowledge, data regarding the relation of these 
measures with cardiac diseases in Pakistani 
population is still lacking. Therefore, this study was 
carried out to determine the frequency and 
association of waist-hip ratio with acute coronary 
syndrome (ACS) in local population of Islamabad. 

Materials and Methods
An analytical cross-sectional study was conducted on 

388 patients with acute coronary syndrome 
reporting to Cardiology department of Pakistan 
Institute of Medical Sciences, Islamabad. This study 
spanned over duration of six months (December 
2014-June 2015). Sample calculation was done using 
Rao soft sample size calculator, while keeping 95% 
confidence interval and 5% margin of error.  Non-
probability purposive sampling technique was 
employed. The inclusion criteria comprised of 30-70 
years aged male and female patients, presenting 
with coronary artery disease or acute coronary 
syndrome consisting of non-ST elevation myocardial 
infarction, ST elevation MI and unstable angina. The 
patients with chronic kidney disease, compensated 
or decompensated liver disease or with gestation 
were not included the study. Ethical approval was 
obtained from the ethics review committee of 
Pakistan Institute of Medical Sciences, Islamabad. 
Informed consent from all participants was taken 
after explaining the study procedure. Demographic 
data was recorded using a self-structured 
questionnaire. Waist-hip ratio was assessed by 
measuring the waist and hip circumference with a 
tape measure. The subjects were instructed to stand 
straight with feet closed together, arms at sides and 
even distribution of body weight. The measurement 
of waist circumference was done mid-way between 
the last rib and iliac crest, whereas hip circumference 
was measured at the level of greater trochanters, 
with legs close together. A waist-hip ratio of >0.85 for 

12females and >0.9 for males was taken as abnormal.  
Statistical analysis of data was done on SPSS (Version 
17, SPSS Inc, and USA). Frequencies and percentages 
were used to express the categorical variables. Chi 
square test was applied to find out the association 
between waist-hip ratio and other variables whereas 
p- value of ≤ 0.05 was considered as significant. 

Results
The sample comprised of 388 ACS patients including 
275 (70.9%) males and 113 (29.1%) females. (Table I)  
The mean age of the sample was 47.5±18.46 years. 
In this study the patients were divided into three 
categories according to their diagnosis. The results 
showed 278 (71.6%) patients presenting with ST 
elevation myocardial infarction (STEMI), 73 (18.8%) 
with non-ST segment elevation myocardial infarction 
(NSTEMI) and 37 (9.5%) with unstable angina. 
Gender wise distribution of the 3 types of ACS 
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presentation has been shown in Table I. Chi square 
test of association showed non-significant 
association of waist-hip ratio and acute coronary 
syndrome (p>0.05). (Table II)
Out of total 388 patients, 231 (59.5%) had abnormal 
waist hip ratio. Among the patients having abnormal 
waist hip ratio, there were 173 (62.9%) males and 58 
(51.3%) females. Chi square test of association 
depicted significant association of gender with waist-
hip ratio (p<0.05). (Table III)

hospital. 
We observed a majority of sample presenting with ST 
elevation myocardial infarction (STEMI) which was 
the most frequent type of ACS among both genders, 
followed by non ST elevation myocardial infarction 
(NSTEMI), and then unstable angina. These results 
are similar to the results of a study conducted in 2013 
on the role of central obesity in risk stratification 
after an acute coronary event, in which total 285 
patients were admitted wherein 96.1% reported 
myocardial infarction (STEMI and NSTEMI) and   

13 3.9% had unstable angina. Regarding gender 
distribution, 71% of our sample comprised of male 
patients with ACS and only approximately 29% 
females. As per a review article on gender 
differences in coronary heart diseases, the 
development of cardiovascular diseases occurs 7-10 
years later in women as compared to men. The risk of 
developing heart diseases is quite often 
underestimated in women and the resulting under-
recognition along with different clinical presentation 
leads to a reduced representation of females in 

14  studies and clinical trials.
There are various measures to assess abdominal 
adiposity as a means of predicting CVD risk factors, of 
which waist-hip ratio (WHR) is the most favored. In 
the current study, more than half almost 60% of the 
sample had abnormal waist-hip ratio, higher than 
the normative standard. A study on central obesity 
and mortality risk in older adults with coronary 
artery disease concluded that higher values of waist 

15
hip ratio are predictive of a greater risk of mortality. 
In our study, we found a non-significant association 
between waist hip ratio and acute coronary 
syndrome. Our results support the findings of a study 
on relationship of physical fitness v/s BMI with CAD 
and cardiovascular events in women which also 
showed that after adjusting for other risk factors, 
BMI and other abdominal obesity measures (WHR, 
waist circumference) were not significantly 
associated with coronary artery disease or its 
adverse effects (p=0.05-0.88). Rather physical fitness 
and functional capacity were more important and 
were significantly associated with cardiovascular 

16outcomes such as ACS.  No significant association 
was found between abnormal waist-hip ratio and 
acute coronary syndrome possibly because acute 
coronary syndrome is multi-factorial and depends on 

Table I: Demographics and Presenta�on of ACS Subjects
(N=388)

Table II: Associa�on of Waist-Hip Ra�o with Different
Types of ACS

**Normal WHR (< 0.85 for Female, <0.9 for Male)
***Abnormal WHR (> 0.85 for Female & >0.9 for Male)
Table III: Associa�on of Waist-Hip Ra�o with Gender
(Males & Females)

* Shows Significant Value p < 0.05
**Normal WHR (< 0.85 for Female, <0.9 for Male)
***Abnormal WHR (> 0.85 for Female & >0.9 for Male)

Discussion
This study was conducted to find out the frequency 
and association of waist-hip ratio with acute 
coronary syndrome (ACS) in local population of 
Islamabad. The patients were divided into three 
distinct categories according to the type of acute 
coronary syndrome with which they presented to 
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other risk factors as well. Contrary to this, a study on 
impact of body mass index and WHR on clinical 
outcomes in patients with STEMI showed that 
highest WHR was one of the mortality risk factors 
due to ACS. Yet this study also recommended further 
observing these associations in larger population 

17 
cohort studies.
The results of the current study also found that waist 
hip ratio was significantly associated with gender, 
wherein the proportion of males was higher in 
abnormal WHR category as compared to females. 
This is in contradiction to a study done on southern 
Chinese population which showed that abdominal 
obesity was more prevalent in females. Gender 
differences could be explained by the hormonal 
changes and varying physical activity levels in males 

18and females.  
Overweight and obesity, be it central or abdominal, 
poses many challenges for treatment of coronary 
heart diseases. The cornerstone of primary 
prevention is the assessment of atherosclerotic 
cardiovascular disease risk which includes 
estimation of multiple risk factors. Management of 
obesity along with associated increase in physical 
activity and cardiorespiratory fitness levels is 
currently being recommended for a subsequent 
reduction in cardiovascular morbidity and mortality 

19,20 
burden.
The current study has been conducted in only one 
hospital of Islamabad limiting the generalization of 
the results to whole population. However, future 
studies on larger samples and in multiple settings are 
recommended to observe the association of ACS 
with other probable risk factors using objective 
measures. 

Conclusion
Based on the results of statistical data analysis we 
conclude that there is no significant association 
between waist-hip ratio and acute coronary 
syndrome. The frequency of acute coronary 
syndrome is highest among males, with maximum 
prevalence of STEMI, followed by NSTEMI and 
unstable angina. Furthermore, a significant 
association exists between WHR and gender.
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ORIGINAL�ARTICLE

ABSTRACT
Objectives: To compare the effect of intra articular steroid injection and hydro dilatation of the shoulder joint to 
improve disability and pain management in adhesive capsulitis.
Study Design: Randomized controlled trial.

th
Place and Duration of Study: The study was carried out at the department of Orthopaedics, from 25  June 2017 

thto 24  July 2018.
Materials and Methods: Diagnosed cases of Adhesive Capsulitis in outpatient clinic of Orthopaedics from both 
genders were part of the study. A total of 30 patients presented in Orthopaedics outpatient department were 
randomized into 2 groups by lottery method; group A received Intra-articular steroid injection and group B was 
treated with hydraulic dilatation of the glenohumeral joint. Both groups received regular, supervised 
physiotherapy sessions during follow up visits. Patient's pain scores and range of mobility were observed over a 
period of twelve weeks. Follow up reviews were done at intervals of 2, 6, 8 and 12 weeks. Data analysed with 
SPSS version 23.
Results: Total 18 female and 12 male patients were included in analysis. Results were categorized into excellent, 
good, fair and poor, over parameters like Visual Analogue Scale and range of motion (ROM). During follow up 
visits, 4% of patients from Group A and 36% of the patient from Group B had excellent, 56% from Group A and 
34% from Group B had good, 26% from Group A and 24% from Group B had fair, while 14% from Group A and 
only 6% from Group B had poor results . Group B showed significantly improved pain scores and mobility.
Conclusion: Based on results of our study, distension of glenohumeral joint with normal saline in patients of 
frozen shoulder produces significant pain relief and improves range of motion as compared to intra articular 
steroid injection.
 

Key Words: Adhesive Capsulitis, Hydrotherapy, Intra-Articular Injection.

It is characterized by the formation of adhesions at 
the synovium and capsule of the shoulder joint due 
some sort of inflammation and the primary site of 
adhesions is the axillary fold, junction of capsule and 

5anatomical neck of humerus.
Different treatment options are available for frozen 

6shoulder with individual limitations.  Manipulation 
under anaesthesia (MUA) is frequently used 
treatment modality for frozen shoulder syndrome 
but is associated with risks such as fracture of the 
humerus, rotator-cuff tears, and tears of the labarum 

7
or injury to the brachial plexus.  Intra articular steroid 

8injection may benefit some patients.  Arthroscopic 
release under anaesthesia is invasive procedure with 

9restricted known benefits.  Intensive physical 
therapy has slow outcomes in improvement of range 

10of motion.  Home exercise regimens do not show 
11

any significant betterment in natural recovery.  
Besides above mentioned treatments, there are 
documented literary evidences in favour of hydro 

Introduction
Adhesive Capsulitis is a commonly prevalent 

1shoulder joint pathology among adult population.  In 
diabetics the incidence is nearly 20% while in general 

2  population an overall prevalence ratio is 3-5%.
Females have higher incidence than males during 

3 their fourth to sixth decade of life. This is a chronic 
4

condition and its exact aetiology remains unknown.  
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12
dilatation method for treatment of frozen shoulder.  
After hydro dilation, there is lesser degree of 

13
disability and better outcome for the patients.  
Simon Bell et al in his study demonstrated hydro 
dilatation of the shoulder as a very effective 
management option in adhesive capsulitis. It 
involves the technical ability to get maximum 

14 distension. In the literature there is no evidence 
that suggest specific subgroup in the population 
have an increased risk of frozen shoulder compare 

15
with other population.
The rationale of this study is to apply, assess and 
promote the use of hydro dilation therapy in the 
management of adhesive Capsulitis in our practice if 
the results are favourable, because technically it is 
easier and safe and there is limited research data 
available on this modality of treatment in our 
country, while it is being practiced successfully in 
other parts of the world. Also theoretically there is 
less chance of morbidity like infection with the use of 
this method as compared with steroid injection. Thus 
this study was carried out to compare the effect of 
intra articular steroid injection and hydro dilatation 
of the shoulder joint to improve disability and pain 
management in Adhesive Capsulitis.

Materials and Methods
A randomized controlled study conducted in 
Orthopaedic outpatient department of Pakistan 

thRailways General Hospital, Rawalpindi between 25  
th

June 2017 and 24  July 2018 for a period of 13 
months. Study was commenced after being 
approved from the ethical board committee of the 
hospital. Selected patients were given written 
informed consent. 30 patients ranging from 40-60 
years of age who presented with frozen shoulder 
having pain, stiffness, limited range of motion (ROM) 
for a minimum of two months without any prior 
history of trauma were included in the study on the 
basis of convenience sampling. 30 diagnosed 
patients of Adhesive Capsulitis were randomized into 
2 groups by lottery method. Group-A patients (n=15) 
received Intra-articular steroidal injection while 
group B (n=15) were managed with hydro dilatation. 
The clinical assessment was recorded on study 
performa by the researcher trainee.   After the 
injection, all patients were advised domestic 
physiotherapy sessions. Patients were on regular 
follow up in outpatient department for three months 

after 2, 6, 8 and 12 weeks. 
Patients having serious pathologies like previous 
fracture of ipsilateral humerus, rheumatoid arthritis, 
osteoarthritis of shoulder, having major medical 
disorders, immunocompromised and history of 
allergic reaction to local anaesthetics were left out of 
the study. Data analysed with SPSS version 23.
The patient evaluation was done on the parameters 
of pain as assessed on visual analogue pain scoring 
and range of motion assessed in degrees of arc.
Intra-articular Injection: Patient was placed supine 
over a table with supporting pillow under opposing 
shoulder. Portal of entry was marked on skin by a pen 
at the point 3-cm inferior and 1-cm medial to 
postero-lateral tip of acromion. All septic measures 
were properly taken. A mixture of 1cc 2% Lidocaine 
HCl and 2 ml (80mg) methylprednisolone acetate 
was injected through conventional posterior route 
for arthroscopy of shoulder. After successfully 
traversing the posterior soft spot between teres 
minor and infraspinatus muscles, a 22 gauge spinal 
needle was inserted with tip pointing anteriorly 
toward coracoid process. The position was checked 
frequently and mixture was injected slowly to 
achieve maximum possible joint infiltration.
Technique of Hydraulic Distension: Under aseptic 
measures, a 22-gauge, 3.5 inch needle was inserted 
superior to anatomical neck of humerus and 
injection was given under joint abducted to 90 

15
degree and main joint flexed to 90 degree.  4-ml 
local anaesthetic inserted mixed with 50-mL normal 
saline. Fluid was infiltrated slowly inside. This results 
in a loss of resistance. The needle was then removed. 
Rupture occured in almost all patients receiving 
hydrotherapy. 

Fig 1: Water Being Injected for Hydrodila�on
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During preliminary interviewing, pain levels and 
mobility range were recorded and progressive 
records were maintained at intervals of 2, 6, 8 and 12 
weeks respectively. The level of pain subjectively was 
measured using VAS while performing shoulder joint 
movements with 10 being the upper limit of pain and 
0 consider as no pain. ROM was calculated with a 
goniometer in abduction and external rotation 
planes. Data was collected in the form of variables 
and analysed using SPSS version 23. Percentages 
were calculated for qualitative data i.e., gender. Chi-
square test was employed for comparing the 
differences between the clinical assessments in 2 
groups. P-value < 0.05 was considered statistically 
significant.

Results
Results were categorized into excellent, good, fair 
and poor, over parameters like Visual Analogue Scale 
and range of motion (ROM). During follow up visits, 
4% of patients from Group A and 36% of the patient 
from Group B had excellent, 56% from Group A and 
34% from Group B had good, 26% from Group A and 
24% from Group B had fair, while 14% from Group A 
and only 6% from Group B had poor results . Group B 
showed significantly improved pain scores and 
mobility. The mean pain level in group A before 
intervention was 9 that reduced to a mean level of 4 
while in Group B the pain level before intervention 
was 8 that reduced to mean of 2 pain level. 
At baseline, there was insignificant difference was 
between the groups in terms of VAS and ROM. Pain 
improved markedly during all times of follow up 
particularly in group B. Range of active motion 
showed no notable variation at the base time 
between two groups. During Outpatient follow ups, 
at 4 regular intervals, abduction, flexion and external 
rotation showed significant difference between the 
groups with gradual improvement from week 2 to 8. 
No complication occurred in hydro dilatation group, 
while 3 patients receiving intra-articular steroidal 
injection complained of anterior shoulder pain. 5 
patients from group A complained that pain took 2 to 
3 days to settle. Only one patient from group B 
reported post distension symptom flare up, which 
settled within 48 hours. There was no marked 
difference between level of pain and disability 
scoring between frozen shoulder patients with and 
without diabetes initially, though long term 

Discussion
According to our results patients treated who were 
offered hydro dilatation for the treatment of 
Adhesive Capsulitis showed significant improvement 
as compared to the other group treated with intra 
articular steroid injection. Gam et al. demonstrated 
marked improvement in ROM in patients managed 
using hydro distension with corticosteroid compared 

16with the corticosteroid alone.  In one of the studies 
undertaken by Harris et al. he was unable to find 
significant difference between groups. Conclusion 
however cannot be drawn, although mean 

17 improvement was similar in both groups. In one 
study, ROM was almost equal in the two groups at 

18 follow-up, a result in accordance with Corbeil et al.
This lack of difference between groups may be due to 
inadequate hydro dilatation. In our study, a volume 
of around 50 ml was used with the actual volume 
infiltrated depending on distensibility of the capsule 
before rupturing. Other researchers have been using 
large amount of fluid, like Buchbinder et al. who on 

19
average infiltrated 43 ml.
Various researchers have recommended hydro 
dilatation procedure based on results which were 
obtained with a standardized physiotherapy 

20,21,22 
protocol. In our study, all patients were 
subjected to a physiotherapy protocol. The 
frequency of injections infiltrated in our study was 
dependent upon previous studies done in the 

23,24 
literature. Most of the studies in literature have 
opted for a single injection trial. Some employed 3 
injections, while Gam et al. reported infiltrating a 
total of 6 injections. Though under-powered, Gam's 
study showed that dilatation is superior to simple 

Table I. Mean ROM Pre-Hydro Dilata�on in all Subjects
n (30)

Table II: Mean ROM Post-Hydro Dilata�on (HD) in all
Subjects n(30)
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improvement was found significantly better in 
diabetic patients who received hydro dilatation.
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injection by providing an improved ROM.  However, 
infiltrating 3 injections rather than one may have 
been unfortunate given the objective of study to 
identify the treatment effectiveness of hydro 
dilatation. There are chances that a corticosteroid 
injection may be causing improvement in this 
disease. Repeated injections may add up to this, 
creating a small margin for improvement. Whether 
hydro dilatation effects are cumulated if these 
infiltrations are repeated is still a topic of debate. It is 
rather a possibility that the effects of hydro dilatation 
might have been identified easily, if only a single 
injection was infiltrated. 
The findings in our study are in favour of the use of 
hydro dilatation of the shoulder joint in comparison 
to intra-articular steroids in Adhesive Capsulitis. In 
addition, patients in group B revealed significantly 
better ROM plus better pain scores. Effects of 
hydrotherapy lasted much longer than the other 
group. Hydro dilatation was without complications 
and patients tolerated it very well. Hydro dilatation is 
a rather cost effective and better treatment modality 
when compared with intra-articular steroids, with 
minimal risk of complications. Study limitation 
included less number of patients in both groups with 
a minor trend of poor follow up.
Our study is however limited in terms of duration of 
the patients follow-up and further research must be 
encouraged in terms of long-term outcome of the 
patients treated with hydrotherapy for the 
management of Adhesive Capsulitis.

Conclusion
Capsular hydro dilatation compared with intra 
articular steroid injection improves outcome in 
Adhesive Capsulitis more effectively and can offer 
prompt improvement in range of motion. It can be 
employed as the first line intervention in the 
treatment of Adhesive Capsulitis targeting both pain 
relief and restoration of range of motion.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare the effect of Betulinic acid and Simvastatin on Triglycerides and Low Density Lipoprotein 
Cholesterol (LDL-C) in Balb/C Mice. 
Study Design: Experimental randomized control trial.
Place and Duration of Study: Study was conducted at Biochemistry department Islamic International Medical 
College Rawalpindi in collaboration with National Institute of Health Islamabad from November 2017 to April 
2018. 
Materials and Methods: A total of 40 mice were randomly divided into 4 groups. Excluding one of the 4 groups 
as negative control, the remaining three were fed with high fat diet for 21 days to achieve raised levels of 
Triglycerides and Low density lipoprotein. After that out of the three high fat diet fed groups, one group was left 
untreated considering the positive control group and of the other 2 groups one was treated with simvastatin 

ndand 2nd one was given betulinic acid for the next 21 days. Sampling was done by cardiac puncture on 42  day. 
Triglycerides and LDL-C levels were measured in serum samples. Data thus obtained was analyzed by one way 
ANOVA through SPSS 21.
Results: Study showed that positive control group showed a rise in mean triglycerides levels from 130mg/dL to 
220mg/dL and mean LDL-C from 23mg/dL to 46mg/dL. Betulinic acid showed significantly better control than 
simvastatin as mean serum levels of Triglycerides were 146mg/dL as compared to 178mg/dL and mean serum 
levels of LDL-C were 28mg/dL as compared to 34mg/dL of simvastatin. Considering the p<0.05, TGs had a 
(p<0.001) and LDL-C had a (p<0.001).
Conclusion: Betulinic acid showed a far better control over the levels of Triglycerides and LDL-C in HFD fed 
Balb/C mice as compared to simvastatin.

Key Words: Betulinic Acid, LDL-C; low density lipoprotein cholesterol, Simvastatin.

which results in increased risk of cardiovascular 
5

complications.  Globally conducted estimation of 
deaths because of CVD by 'WHO' revealed 17.5 

6
million deaths in the year 2012.  While according to 
2013 Global Burden of Disease Study, CVD is 

7
responsible for 30% of deaths worldwide.  In the last 

thhalf of the 20  century many epidemiological and 
experimental studies identified high levels of LDL-C 
as being atherogenic and advocated a linear 
relationship with rate of onset of CHD; notable 

8among these are The “Framingham Heart Study” , 
the “Lipid Research Clinics” (LRC) trial by Patsy and 
Wies in 2014, and the “Multiple Risk Factor 
Intervention Trial” (MRFIT) in 2013. NLA (National 
Lipid Association) expert panel advised Lifestyle and 
drug therapies intended to reduce morbidity and 

1mortality associated with dyslipidemia.  Statins are 
the mainstay of treatment options in management of 

1hyperlipidemia.  They block the de-novo synthesis of 
cholesterol by inhibiting “3-hydroxy-3-methyl-
glutaryl- coenzyme A reductase”, simultaneously 
upregulating the LDL-C receptors and enhancing the 
clearance of plasma lipoproteins Thus, statins work . 
in a “self-limiting” manner and manage cholesterol 

Introduction 
Atherosclerosis is a “lipid-driven” inflammation of 

1
the arterial wall , caused by the accumulation of 

2excess lipids into the arterial wall.  It has been 
observed over the years that atherogenesis 
phenomenon is caused by triglyceride rich 

3
lipoproteins (i.e low density lipoproteins LDL).  
Triglycerides in the serum are derived from fats in our 
f o o d  o r  f r o m  o t h e r  e n e r g y  s o u r c e s .  
Hypertriglyceridemia is characterized by elevation in 

4
triglyceride levels  and is independently associated 
with cardiovascular disease (CVD). High levels of LDL-
cholesterol is an indication of extra lipids in blood, 
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9
levels in blood.  Although generally statins are 

10endured well but poor compliance  with them may 
be caused by many of the side effects, including 
gastrointestinal disturbances, body-aches, 
respiratory problems, and headaches. Of all these 
adverse effects Liver and Muscle related problems 

11,12,13,14 
are remarkably higher in numbers. Recently, in 
blood, higher levels of glucose and glycosylated 
hemoglobin Hb-A1C   have also been reported in 

13association with administration of Statins.  As 
evidence gap is still there, the American College of 
Cardiology/American Heart Association (ACC/AHA) 
Blood Cholesterol Guidelines 2013 included 
dyslipidemia in the recommendations for high 

15priority research areas.
Keeping the recommendation in view we chose a 
noble compound named Betulinic acid (BA), a 
triterpene with a pentacyclic structure. This is found 

16in the in leaves of Ziziphus spina-christi  as well as 
17

from stem of white bark birch tree  , and in various 
other plants in tropical regions such as 
Tryphyllumpeltaum, Ancistrocladusheyneaus, 
Diospyorosleucomelas, Tetraceraboliviana, and 
Syzygiumformosanum. BA and its derivatives have 
been the subject of intense study which is primarily 
focused on their anti-cancer effects, anti-HIV, anti-
bacterial, anti-inflammatory, antimalarial, anti-

18,19 
helminthic, and other pharmaceutical properties.
The direct effect of Betulinic Acid on lipid 
metabolism is recently being evaluated for the better 
treatment options available to treat dyslipidemia. As 
it proved to be beneficial in the treatment of 

20nonalcoholic fatty liver disease (NAFLD).   
In this study we compared the effect of Betulinic acid 
and Simvastatin on Triglycerides and Low Density 
Lipoprotein Cholesterol in Balb/C Mice. 

Materials and Methods 
This experimental randomized control trial was 
conducted in department of Biochemistry at Islamic 
International  Medical  Col lege of  Riphah 
International University in collaboration with 
National Institute of Health Islamabad in 6 months 
duration from November 2017 to April 2018. After 
getting approval from the Ethical Review Committee 
(ERC) of Islamic International Medical College, and 
Regulatory Authority of National Institute of Health 
Islamabad a total of 40 subjects were randomly 
selected from a population of male mice bred in the 

animal house of NIH according to international 
standards for experimental purposes. For this our 
inclusion criteria was Balb/c adult mice (6-7 weeks 
old). Only healthy male mice weighing 30±5gms 
were selected under the guidance of a veterinary 
doctor and animal house supervisor appointed by 
NIH. These 40 subjects were randomly divided into 4 
groups where every member of the population had 
the same chance of being in any of the four groups 
and all four groups were exposed to 12 hour 
light/dark cycle while being provided with a 
temperature of 22±5°C, kept and maintained at NIH 
with the help of NIH approved animal handlers. 
Subjects were equally divided into 4 groups. Group I 
was named NC for negative control and was given 
normal rodent chow throughout the experiment (42 
days). Group II named PC (positive control) was 
provided with High Fat Diet (HFD consisted of 25% 
fats, 25% sucrose and 50% standardized Rodent 

20,21 
chow purchased from NIH) throughout the 
experiment (42 days). Group III named BA (betulinic 
acid) was provided with HFD for 21 days. Afterwards 
they were treated with betulinic acid while being fed 
with standardized rodent chow from day 22 to day 42 
i.e the last day of experiment. Group IV named SIM 
(simvastatin) was also provided with HFD for 21 days. 
And from day 22 onwards they were treated with 
simvastatin while being fed with standardized rodent 
chow from day 22 to day 42 i.e last day of 
experiment.
On day 21 after overnight fast serum samples of 2 
subjects from HFD groups (i.e PC, BA and SIM) were 
collected on random selection method to ensure 
established hyperlipidemia. After the confirmation 
of established hyperlipidemia, two groups i.e BA and 
SIM were administered with treatment drugs 
Betulinic Acid and Simvastatin respectively, at the 
dosage searched from literature (i.e; Betulinic acid: 

20 2210mg/kg/day  and Simvastatin: 10mg/kg/day ). 
Considering 30gm weight, their doses were 0.3mg 
per mouse. Drugs obtained were in powder forms 
and readily soluble in water so they were 
administered in dissolved form through oral route. 
During this time HFD was discontinued for the 
treatment groups BA and SIM. 
On the final day after an overnight fast samples were 
taken after anaesthetizing the mice in a closed lid 
glass jar containing cotton wool soaked in 
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chloroform. Sampling was done through cardiac 
puncture 1.5±0.5ml of blood was collected from 
each subject and was stored in previously labeled SST 
(serum separating tube with clot activating gel) and 
were placed upright in a stand in a cold storage box. 
Samples were analyzed within 24 hours of collection. 
After separating serum by centrifugation at 2500rpm 
for 10 min, samples were analyzed with reagents 
purchased from Merck. Protocol of technique used 
for Triglycerides levels was endpoint direct method 
and for LDL-C levels was enzymatic direct endpoint 
method. Semiautomated biochemical analyzer 
Merck 300 was used for the analysis of Triglycerides 
and LDL-C.
Collected data was analyzed using SPSS (Statistical 
Package for Social Sciences) software version 21, 
used for the analysis of data. Normally distributed 
quantitative variables were expressed as 
Means±S.E.M. as it was an analysis between 4 groups 
so One-way ANOVA (analysis of variance) was 
applied and the differences among group means was 
observed while a p-value of <0.05 was set to be 
significant. 

Results
Levels of serum triglycerides were compared in the 
form of Mean±S.E.M. serum triglyceride in positive 
control group was 220 ±7.727 mg/dL as compared to 
negative control group 130.7 ±4.883 mg/dL with a  
p<0.001. While treatment groups BA with 146.2 
±16.03 mg/dL and SIM with 178.8 ±6.959 mg/dL 
showed significant reduction with p<0.001 and 
p<0.05 respectively. This is evident in Fig 1. 

PC. Steric (*) denotes comparison of BA and SIM with 
PC, our results showed *** P<0.001 when compared 
with PC.
Mean±S.E.M of serum LDL-C levels of positive 
control group was 46.86±1.844 mg/dL with a 
p<0.001 as compared to negative control group 
23.17±2.088 mg/dL. While treatment group BA had 
28.00±3.033 mg/dL with p<0.001 and SIM had 
34.83±1.537 mg/dL with p<0.01. The comparative 
analysis is depicted in Fig 2.

Fig 1: Graphical Presenta�on of the Results of Serum
Triglycerides (Mg/Dl) In All 4 Groups.

Hash (#) denotes comparison between NC and PC, 
our results showed P<0.001 comparison of NC and 

Fig 2: Graphical Presenta�on of the Results of Serum
LDL-C (Mg/Dl) In All 4 Groups.

Hash (#) denotes comparison between NC and PC, 
our results showed P<0.001 comparison of NC and 
PC. Steric (*) denotes comparison of BA and SIM with 
PC, our results showed *** P<0.001 when compared 
with PC.

Discussion
Dyslipidemia has been responsible for a considerable 

23proportion of Atherosclerotic CVD in the world.  For 
its management a four step approach has been 
recommended to lower ASCVD which include 
modification of life style, lowering blood cholesterol 
levels by the use of drugs (statins). However over the 
course of decades only approach that has shown 
overwhelming body of evidence is the drug (statins) 

15
therapy approach.  Therefore in the  guidelines for 
management of Hyperlipidemia issued by American 
College of Cardiology / American Heart Association 
(ACC/AHA), research in this field to the develop 
better treatment options for management of 

15hyperlipidemia has been recommended.  So, we 
observed effects of betulinic acid on Triglycerides 
and LDL levels in serum of hyperlipidemic Balb/c 
mice.
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Our study demonstrated that BA treated group kept 
lipid levels in blood near normal which is in 
accordance with Quan HY et al. who studied that 
betulinic acid alleviates non alcoholic fatty liver 

20
disease (2013)  and Ahangarpour et al. who studied 
the effect of betulinic acid on leptin, adiponectin, 
hepatic enzyme levels and lipid profiles in 
streptozotocin–nicotinamide-induced diabetic mice 

24
(2018).

25Triglycerides are absorbed from intestines.  High 
levels of Triglyceridess result in increased LDL 
formation by liver giving rise to ox-LDL and vascular 

26
inflammation.  Betulinic Acid was determined to 

27effectively lower down Triglycerides.  And in this 
study, at same dosage of 10mg/kg body wt, BA 
showed a better control of serum Triglycerides 
(p<0.001) as compared to SIM (p<0.05) in 
hyperlipidemic mice as evident in Fig. 1. Additional 
studies which were conducted by Hai Yan Quan et 

20,27 24
al  and Ahangarpour et al.,  backed our findings in 
their animal based researches.
With HFD, LDLc level rise because of excess 
Triglycerides absorption from intestines and their 
further accumulation in lipoprotein particle giving 

25rise to LDLc.  It was observed that reducing LDLc 
26

levels decreased endothelial inflammation.  Present 
study determined that Serum LDL-c levels in BA and 
SIM were found to be lowered when compared with 
PC (hyperlipidemic) group and BA showed 
significantly (p<0.001) better results as compared 
with SIM (p<0.01). This is depicted in Fig.2 and is in 
agreement with the findings of studies on mice by 

24 28Ahangpour et al. and Juan Peng et al.

Conclusion
It is concluded that, Betulinic Acid and simvastatin 
both have comparable effects in the rectification of 
hyperlipidemia in Balb/C mice. Simvastatin 
efficiently treats hypertriglyceridemia and lowers 
down LDL-C but betulinic acid shows an overall 
better control. Hence it may be a good alternative to 
statins but further researches in this field are needed 
because Betulinic Acid is a novel compound whose 
safety profile is yet to be evaluated by the 
researchers.
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ABSTRACT
Objective: To assess the experience of loneliness and suicidal ideations among young adults. 
Study Design: Descriptive cross-sectional study. 
Place and Duration of Study: The study was conducted from March 2015 to February 2016 across the young 
adults residing in Rawalpindi and Islamabad. 
Materials and Methods: Purposive sampling technique was used for data collection from community sample 
young adults (N=308; aged between 18-25 years). Self-report measures that are, De Jong Gierveld Loneliness 

1,2
scale and Scale for Suicidal Ideation were used for the data collection.  Participants were categorized as suicide 
ideators and non-ideators through independent sample t-test. Bivariate Pearson correlation was also 
calculated. Afterward, the moderating role of gender was assessed in the relationship between suicidal 
ideation and loneliness.
Results: Loneliness was positively correlated with suicidal ideations. Individuals identified as suicide ideators 
scored significantly higher on both of social and emotional loneliness as compare to non-ideators. In an 
alliance, gender significantly moderated the relationship between suicidal ideations and emotional loneliness 
where females with a higher level of emotional loneliness were more prone to develop the suicidal ideations.
Conclusion: In general young adult population suicidal ideation is significantly associated with loneliness. This 
point outs the desired significance of efforts to minimize loneliness with regards to diminishing its detrimental 
effects on well-being as well as general health of young adults.  

Key Words: Loneliness, Suicidal Ideation, Young Adults.

are interrelated in a way to decline the ratio of 
8,9

suicide.  One-fourth significant indicator in lieu of 
attempting or committing suicide is the existence of 

8–12 
suicidal ideation. Such ideations can transpire all 
the way through the lifetime and are the second 
most prominent reason of death amongst 15-29 year 

3olds worldwide.
For the meantime, loneliness is an associative risk 
factor along with suicidal ideations for morbidity and 
mortality. Both non-case-control and case-control 
designs studies where relatives of persons who 
committed suicide depicted loneliness as often one 

13,14of the major factor leading to suicidal death.  
Meanwhile, previous studies also revealed the 
existence of an association among feelings of being 
alone and involving in suicidal activities. For 
instance, greater levels of loneliness were assessed, 

15 
amongst under treatment suicide attempters.
Certainly, more or less evidence recommends that 
loneliness can remain a significant risk element for 
suicidal behavior throughout the lifespan as research 
amongst adolescents, middle-aged, and aging adults 
have altogether interconnected it to be a 

Introduction
Agreeing to World Health Organization every year 
around 800000 individuals die because of suicide, 

3 
constituting one individual in every 40 seconds.
Every single case of such death itself establishes a 
tragedy. Above all, they also intensely affect the 
mental health of surrounding individuals along with 
the social order of society, thus such affected 
individuals often require the desired psychosocial 

4 
support. Numerous risk dynamics for suicidal 
behavior was recognized, given as lower class 
economic status, history of child neglect and abuse, 

5-7and mental illness.  Protecting elements as social 
support, religious associations, and life contentment  
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contributing risk for suicidal ideation in addition to 
16-18,33suicide attempts.  While evidence on countless 

features of the relationship between loneliness and 
suicidal ideations nonetheless leftovers is limited. In 
specific, most of the empirical studies carried out up 
till now were accompanied within precise sub-
populations like high school students, indoor 
patients, and the aging individuals, whereas little 
focus was found to assess this specific association in 
the general young adult population. Although young 

19
adults are more prone to mental illness.  
This is an essential research gap as previous research 
data provide an indication that the frequency of 
loneliness among adults can be elevating in few 
countries  probably as a consequence of fluctuations 
in lifestyles resultant of greater divorce rates, 
inhabitants aging, along with smaller-sized 

20,21
families.  Therefore research is required to fill this 
gap as establishing this association between 
loneliness and suicidal ideations can lay an evidence-
based foundation to address preventive measures to 
minimize the loneliness as well the suicidal ideations. 
Simultaneously, this research will provide an 
enhanced understanding of the psychological 
phenomenon that subsidies to suicidal behavior, and  
will manage for mental health experts with clear 
criteria for classifying those at risk, then contribute 
to the establishment of in effect suicide prevention 
and intervention approaches. 
Taken together, the main aims of the current study 
was to assess the experience of loneliness and 
suicidal ideations among young adults. Furthermore, 
the foremost objectives of study were: (1) to address 
the association between loneliness and suicidal 
ideation in general young adult population; (2) to 
scrutinize the level of loneliness among suicidal 
ideators and non-ideators; and (3) to examine the 
moderation role of gender in association of suicidal 
ideations and loneliness.

Materials and Methods
The present cross sectional study was conducted 
from March 2015 to February 2016 across the young 
adults residing in Rawalpindi and Islamabad. The 
study protocol for current research was being 
approved from the ethical board of National Institute 
of Psychology, Quaid-i-Azam University Islamabad. 
Sample to address study objectives comprising of 
308 young adults (126 male & 182 female) within an 

age range of > 18 and < 25 years was obtained by 
means of purposive sampling. They were all Pakistani 
nationals and native Urdu speakers having no 
problem with Urdu language (talking, reading, 
understanding, and writing) respectively. Individuals 
at current or previously diagnosed with any 
psychiatric ailments were instantly excluded from 
the study sample. If the inclusion and exclusion 
criteria were met, then each participant was being 
tested individually in two steps. During step I, the 
informed consent was signed from the participant. 
After rapport building, the researcher filled the 
demographic sheet while questioning the 
participant. Next, the participants were requested to 
fill the set of questionnaires by providing their 
genuine response. Finally, participants were thanked 
for their participation. 
This set of questionnaires consisted of self-report 
measures. In order to measure the level of loneliness 
the De Jong Gierveld Loneliness scale  was utilized 
whereas, the Suicidal Ideation Scale was used to 

1,2
examine the suicidal ideations.  The Loneliness 
Scale is grounded on a cognitive theoretical 
characterization of loneliness, which highlights the 
incongruity among what person desires in positions 
of interpersonal liking and intimacy, and what person 
actually has; the more the difference, the more the 
loneliness. Thus, loneliness is understood as an 
individual experience which is not openly linked to 

1
situational aspects.  It is a 06-item instrument to be 
scored on a 4-point scale ranging from “no” to “yes”. 
It has two subfactors, the emotional loneliness scale, 
and the social loneliness scale, and the sum of their 
scores provides the total loneliness score. 
Instrument reliability ranges from .70 to .74 

1  
(Cronbach's α). The Suicidal Ideation Scale was 
designed to screen individuals in the community for 
presence of suicidal thoughts and assess the severity 
of these thoughts. It targets an attribute of suicidal 
thoughts: frequency, controllability, closeness to 
attempt, level of distress associated with the 
thoughts and impact on daily functioning. The 
instrument had high internal consistency 

2 
(Cronbach's α = 0.91).
The parametric data was analyzed with the help of 

22
SPSS 24.  At first, we calculated descriptive statistics 
Cronbach's alpha reliability's followed by inferential 
statistical analysis i.e., pearson bivariate correlation 
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(p < .01; p < .05), independendent sample “t” test ( p 
< .001; p < .01; p < .05 ) and moderation analysis (p < 
.01) . Moreover, Pearson Bivariate correlation 
coefficients were calculated to address the 
relationship between suicidal ideation and 
loneliness. At the same time, individuals were 
categorized into two groups that are, suicide ideator 
and non-ideators, based on their score on the The 
Suicidal Ideation Scale. Furthermore, differences 
were explored on emotional and social loneliness 
across two groups of suicide ideators and non-
ideators via computation of independent sample t-
test, and Cohen's d  were calculated to examine the 

23strength of the group differences.  Finally, the 
moderating part of gender was measured by using 
process macro version 2.16  for the effect of suicidal 

24ideations on emotional loneliness.  Given that 
majority of participants are middle born, and 
belonging to middle socioeconomic status (SES) in 
our sample, so birth order and SES was used as a 
control in the moderation analysis to counterweight 
the gender groups through birth order and 
socioeconomic status.

Results
Taken together, first of all, Cronbach's reliabilities, 
mean values, standard deviation, and Pearson 
bivariate correlation amongst study variables are 
grouped together in table I. Afterward, in table II 
differences of social and emotional loneliness 
among suicide ideators and non-ideators are 
presented. Finally, table III and figure 1. explain the 
moderating role of gender across the relationship 
between emotional loneliness and suicidal 
ideations.
At first, results from the table I depicted that there is 
a significant positive correlation between emotional 
loneliness and social loneliness (r = .67, p < .01) as 
well as the emotional loneliness and that of suicidal 
ideations (r = .49, p < .05). Meanwhile, in alliance 
with our predictions, social loneliness is also 
positively associated with the suicidal ideations (r = 
.38, p < .01). As expected, results from an 
independent samples t-test showed that 
participants clustered as suicide ideators (M = 7.62, 
SD = 2.29, N = 86) scored significantly higher on the 
emotional loneliness as compared to that of non-
ideators (M = 6.71, SD = 1.99, N = 222), t (306) = 3.43, 
p < .001, two-tailed. The change of .91 scale points 

was large (d = .43), and the 95% confidence interval 
around difference between the group means was 
relatively precise (.39 to 1.43). Similarly, on 
loneliness suicide ideators (M = 8.73, SD = 2.21, N = 
86) had elevated scored than that of non-ideators (M 
= 8.14, SD = 2.06, N = 222), t (306) = 2.15, p < .05, two-
tailed.
Finally, the results of the moderation analyses 
showed that after controlling the effect of birth order 
and socioeconomic status, gender moderated the 
effect of emotional loneliness on suicidal ideations. 
The results presented in Table III show a significant 
interaction effect (B interaction = 1.23, p < .01) 
explaining 12% additional and 57% total variance in 
emotional loneliness. The moderating effect of 
gender is additionally explained in Figure 1. The 
figure demonstrates that emotional loneliness 
increases suicidal ideations amongst both men and 
women young adults, yet the slope for the females is 
much steeper than for males, suggesting that 
females are more prone to develop suicidal ideations 
as a consequence of emotional loneliness. 
Additionally, a fan effect appearing approximately in 
the center of the figure suggests a reversal role of low 
versus high suicidal ideations. The fan effect suggests 
that while facing low levels of emotional loneliness, 
male become more suicidal. Contrary to that while 
facing high levels of emotional loneliness, females 
are more prone to develop suicidal ideations.
Table I: Cronbach's Reliabili�es, Mean, Standard
Devia�on, and Pearson Bivariate Correla�on Among
Study Variables (N=308).

*p < .05, **p < .01.
Table II: Differences in Social and Emo�onal Loneliness
Among Suicide Ideators and Non-Ideators (N=308).

*p < .05, **p < .001.
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Discussion
Regardless of the emergent body of research on 
suicidal ideations and loneliness, as such, slight far-
scale research is present in the general young sample 
that focused on this relationship. The current study 
has addressed this research gap after considering the 
emerging young adult population.
 At first, our results depicts a relationship between 
suicidal ideations and loneliness. In an alliance, both 
forms of the loneliness that is., social and emotional 
loneliness significantly positively correlates with 
suicidal ideations. This association laids the 
foundation that more the person feels lonely more 
s/he is susceptible to develop the suicidal ideations.  
In the same way, as predicted suicide ideators are 
high on social and emotional loneliness as compare 
to that of non-ideators. This is in alliance with 

previous research findings that loneliness predicts 
14,17,19,25-29 suicide ideations. Finally, after controlling a 

few probable confounders that are, birth order, and 
socio-economic status it is establised that the gender 
is moderating the relationship between the suicidal 
ideations and emotional loneliness. This association 
is suggestive of the fact emotionally lonely girls are 

30,31 more susceptible to develop suicidal ideation.
Thus based on these findings it is necessary to 
discuss that the prevention and intervention 
techniques are need to be designed to restrict the 
suicidal behavior. Meanwhile, establishment of the 
crises management cells, and personal skills 
grooming units are desired in a way to accomplish a 
mandate in healthcare-associated with suicidal 
ideation, along with other mental health concerns.
Despite many efforts, this study has few limitations. 
All the participants were non-clinical young adults, 
so in the future patient population can also be 
tested. Meanwhile, sample from different span of 
life, other than young adulthood that is., 
adolescents, older adults, and elderly aged people 
can also be assessed to explore the association of 
loneliness and suicidal ideations. Finally, as this was a 
cross-sectional study causality cannot be inferred for 
the associations that were observed. Thus, the 
longitudinal pattern needs to be explored in future 
studies.

Conclusion
The current study indicated that young adults with 
loneliness manifested suicidal ideations more 
intensely. This occurred for the whole sample, in 
which both dimensions (that is., emotional and 
social loneliness) are equally evaluated. Explicitly, 
females with emotional loneliness are more prone to 
develop suicidal ideations.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare the day case Laparoscopic cholecystectomy with conventional Laparoscopic 
cholecystectomy in terms of early return to activities and intensity of postoperative pain. 
Study Design: Randomized control trial (Parallel).
Place and Duration of Study: Department of Surgery Pakistan Institute of Medical Sciences/ Shaheed Zulfiqar 

st thAli Bhutto Medical University Islamabad. Study was conducted from 1  Nov 2014 to 30  April 2015. 
Materials and Methods: After approval of hospital ethical committee, patients who were fulfilling the inclusion 
criteria were included in study after taking informed and written consent. Sample size was calculated using 
WHO sample size calculator, which turned out to be 42 for each group. Patients were divided into two groups, 
group A and group B by lottery method. Patients in group A had undergone Day case Laparoscopic 
cholecystectomy and patients in group B had undergone Conventional Laparoscopic cholecystectomy. Data 
was collected and recorded on purposively designed Performa. Data was analyzed using SPSS 17; paired t test 
was used to calculate p-value. 
Results: In group A, among 42 patients 13(31%) were on VAS 4, 13(31%), on VAS 5, 8(19%), in VAS 3, 6(14.3%), in 
VAS 2 and 2(4.8%), in VAS 6. The minimum and maximum “number of days to return to activities” was 3 and 7 
days respectively. Among 42 patients, 20(47.6%) patients had returned to their home activities in 3 days, 
13(31%) in 4 days, 5(11.9%) in 5 days, 2(4.8%) in 6 days and 2(4.8%) in 7 days. In group B the minimum and 
maximum intensity of pain on Visual Analogue Scale was 2 and 6 respectively. Among 42 patients 15(35.7%) 
were on VAS 5, 14(33.3%) were on VAS 3, 8(19%), in VAS 4, 4(9.5%), in VAS 6 and 1(2.4%), in VAS 2. The minimum 
and maximum “number of days to return to activities” was 6 and 10 days respectively. Out of 42 patients 
17(40.5%) had returned to their home activities in 9 days, 17(40.5%) in 8 days, 4(9.5%) in 7 days, 3(7.1%) in 10 
days and 1(2.4%) in 6 days. 
Conclusion: Patients undergoing day case LC do return to their routine activities earlier than those who  
undergo conventional LC, but there is no difference in terms of intensity of post-operative pain as measured on 
Visual analogue scale. 

Key Words: Cholelithiasis, Day Case Surgery, Laparoscopic, Day Case Laparoscopic Cholecystectomy, 
Laparoscopic Cholecystectomy.

Der Weil was the first surgeon who found gall stone 
during surgery while operating upon a patient with 

1peritonitis in 1687.  Ever since the operative 
management of gall stones is in process of 
continuous evolution. It was Carl Johann 
Langenbuch, who performed the first ever open 

2cholecystectomy in Germany.  Later open 
cholecystectomy became the gold standard 
treatment for the management of symptomatic gall 

3
stone disease.
Surgeons around the globe were trying to make the 
procedure as less invasive as possible. The technique 
of SILS was introduced in which a single umbilical 
incision was used to insert three small ports. 
Recently NOTES (Natural Orifices Transluminal Endo 

4
Surgery) has been introduced , in which natural 

Introduction
Cholecystectomy is the commonest surgical 

1
intervention in hepatobilliary system.  Stal Pert Von 
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orifices are used to gain access to the cavity. First 
NOTES was performed on a 43 years female with 

5
symptomatic gall stones in 2007.
Evolution in surgery has led to the concept of day 
case surgery, which means patient is discharged on 
same day after surgery. Day surgery is also called 

6
outpatient surgery or ambulatory surgery.  Invention 
of laparoscopic surgery has made it possible to do 
number of procedure on day case basis, because of 
the small incision and less pain postoperatively. Now 
a day's number of conventional procedures like 
laparoscopic hernia repair and laparoscopic 
cholecystectomy are being performed on day case 
basis worldwide. With the passage of time 
acceptability of day case surgery has increased 
among clinicians, patients, families and also 

7insurance agencies.  Shortage of medical services in 
most part of world and financial problems has made 
space for day case surgery, because of lowering the 

8
treatment cost to less than 50%.  Study in Pakistan 
showed reduction in treatment cost of PKR 6200 to 
22800 in day case laparoscopic cholecystectomy 

9(LC).  That is why day case surgery has gained 
worldwide acceptance.
Day case laparoscopic cholecystectomy is being 

5
extensively performed in developed countries , but 
its scope in developing countries is still less. 
Laparoscopic cholecystectomy has progressively 
shortened the hospital stay from 2 to 4 days to 6-8 

9,10 
hours. Studies have also shown early return to 

11home activities in Day Case LC was 22 days.  Safety 
profile and technique of LC is making it an “ideal” for 

12,13day case surgery.  Recent literature review has 
shown Laparoscopic cholecystectomy as safe as 

10conventional laparoscopic cholecystectomy.  Up to 
70% of patients with symptomatic disease are ideal 

14for day case LC.  While there is reasonable volume of 
data is available from developed world on safety and 
feasibility of day case LC, Pakistan is lacking behind 
on this subject and more and more research work is 
required to establish the safety and feasibility of this 
procedure in our country. In developing countries 
like Pakistan Day case LC is still in eggshell. One of the 
most important reasons for this is inadequate 
published data on safety and feasibility of procedure. 
It is the need of hour to collect and publish data on 
safety and feasibility of day case surgery in our part of 
world. Surgeons are very reluctant to offer day case 

LC to their patients in our part of world. Quality local 
research data will give surgeons confidence in 
decision making for day case laparoscopic 
cholecystectomy. 
A study was planned to compare the day case LC with  
conventional LC in terms of mean of number of days 
of early return to activities and means of intensity of 
postoperative pain on VAS.

Materials and Methods
Study design was Randomized Controlled Trial 
(Parallel) with allocation ration of 1:1. Study was 
conducted at department of General Surgery, PIMS, 
Shaheed Zulfiqar Ali Bhutto Medical University 

st th
(SZABMU) Islamabad from 1  Nov 2014 to 30  April 
2015. Sample size was calculated using WHO sample 
size calculator. Taking 18(2-52) days as population 
mean+/-SD and 14(2-32) days as test value of 
population mean+/- SD for early return to activities 

15from previous literature.  Level of significance was 
taken 5%. From given values 42 sample size was 
calculated for each group. Consecutive sampling was 
done as per inclusion and exclusion criteria. 
Operating surgeons were blinded and sampling was 
done by on floor post graduate trainee. Permission 
was taken from hospital ethical review board after 
detailed discussion and defense before the ethical 
committee. 
Inclusion criteria was to include all patients with un-
complicated Cholelithiasis undergoing Laparoscopic 
cholecystectomy in study  from 14 years to 60 years 
of age, both female and male patients and patients in 
ASA grade 1 and 2. Patients with known 
complications of Cholelithiasis l ike acute 
cholecystitis and acute pancreatitis, patients with 
known IHD, uncontrolled DM and uncontrolled HTN, 
any bleeding disorder and patients who are unfit for 
GA, or in ASA grade 3 and 4 were excluded from 
study.
Day case LC was defined as discharge from hospital 
within 12 hours of admission while conventional LC 
was defined as discharge from hospital after 24 
hours of admission. Return to home activities was 
calculated in days, from the time of admission to the 
time of return to routine home activities. Patient was 
allowed to return to home activities if he was not 
having any surgical complications, able to move 
independently for eating, drinking and toilet, has no 
drain placed, was pain free and tolerating oral diet. 
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Intensity Postoperative pain was assessed after 6 
hours using Visual Analogue scale (VAS). 
Study population was all patients, who were booked 
for Laparoscopic cholecystectomy during the period 
of study at Surgical Unit 3 of PIMS, SZABMU. Patients 
who were fulfilling the inclusion criteria were 
included in study after taking informed and written 
consent. Patients were divided into two groups, 
group A and group B by lottery method. 
Randomization was done by assigned on floor post 
graduate trainee. Operating surgeons were blinded 
about group allocation of participants. Patients in 
group A had undergone Day case laparoscopic 
cholecystectomy and patients in group B had 
u n d e r g o n e  C o n v e n t i o n a l  L a p a r o s c o p i c  
cholecystectomy. Pain was measured by VAS (Visual 
analogue score) at 6 hours postoperatively and 
number of days to return to home activities was 
asked to patient on follow up. For follow up contact 
numbers and addresses were recorded. 
Data was collected and recorded on purposively 
designed Performa. SPSS 17 was used for data entry 
and analysis. Mean and standard deviation was 
calculated for numerical data (parametric) like age, 
number of days of return to activities and intensity of 
postoperative pain and frequencies were calculated 
for categorical data like sex. Unpaired T test was used 
for numerical data like mean of no of days to return 
to home activities and mean of postoperative pain. P 
value <0.05 was considered significant.   

Results
Total of 84 patients were included in study. In Group 
A there were 42 patients who underwent Day Case 
Laparoscopic Cholecystectomy and in Group B there 
were 42 patients who underwent conventional 
Laparoscopic Cholecystectomy. In group A, total 
number of female patients was 32(76.2%) and male 
were 10(23.8%). Mean age was 38.95 years with SD 
of ±9.798. All the patients in group A underwent 
successful laparoscopic cholecystectomy without 
any major complications. Out of 42 patients 40(95%) 
were discharged successfully on same day of 
admission, fulfilling the Day case Laparoscopic 
Cholecystectomy Criteria. Rest of the two patients 
was discharged on second day of surgery. The reason 
for failure to discharge on same day of surgery was 
pain and nausea in both patients. The minimum and 
maximum intensity of pain on Visual Analogue Scale 

was 2 and 6 respectively with mean of 3.93 and SD of 
±1.135. Among 42 patients 13(31%) were on VAS 4, 
13(31%) were on VAS 5, 8(19%) were in VAS 3, 
6(14.3%) were in VAS 2 and 2(4.8%) were in VAS 6. 
The minimum and maximum “number of days to 
return to activities” was 3 and 7 days respectively, 
with mean of 3.88 and SD of ±1.109. Out of 42 
patients 20(47.6%) had returned to their home 
activities in 3 days, 13(31%) in 4 days, 5(11.9%) in 5 
days, 2(4.8%) in 6 days and 2(4.8%) in 7 days.
In group B, total number of female patients was 
32(76.2%) and male were 10(23.8%). Mean age was 
44.83 years with SD of ±14.553. All the patients in 
group B underwent successful laparoscopic 
cholecystectomy without any major complication. 
All patients were discharged successfully on second 
day of admission. The minimum and maximum 
intensity of pain on Visual Analogue Scale was 2 and 
6 respectively with mean of 4.17 and SD of ±1.080. 
Among 42 patients 15(35.7%) were on VAS 5, 
14(33.3%) were on VAS 3, 8(19%) were in VAS 4, 
4(9.5%) were in VAS 6 and 1(2.4%) were in VAS 2. The 
minimum and maximum “number of days to return 
to activities” was 6 and 10 days respectively, with 
mean of 8.4 and SD of ±0.857. Out of 42 patients 
17(40.5%) had returned to their home activities in 9 
days, 17(40.5%) in 8 days, 4(9.5%) in 7 days, 3(7.1%) 
in 10 days and 1(2.4%) in 6 days.
There was no statistically significant difference 
between the two groups in terms of intensity of pain 
on VAS, as P value was greater than 0.05 (P-value: 

Table I: No of Days to Return to Ac�vi�es

Table II: Intensity of Post-Opera�ve Pain in Both Groups
on VAS
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0.359 using paired t-test), while there was 
statistically significance difference in two groups in 
terms of no of days to return to routine activity as p 
value was less than 0.05 (P-value: 0.000 using paired 
t-test)

Discussion
Our study has demonstrated success rate of 92.5%, 
which is fairly consistent with the international 
reported figures, which is 95% as reported by Hamad 

16
et al.  Success rate is quite lower if proper patient 
selection is not done. Careful patient selection base 
on the inclusion and exclusion criteria should 
significantly reduce the number of failed day case 
surgeries, as patient unfit for day case surgery was 
identified as leading cause of day case surgery failure 

17
in literature.  In Our study, which has demonstrated 
success rate almost comparable to international 
literature, careful patient selection was done using 
preset inclusion and exclusion criteria.
In our study we studied the two factors, one is 
postoperative pain and other one is the early return 
to home activities. Postoperative pain is one of the 
most important reasons for failure to discharge 
patient on same day of surgery. Literature has 
reported that postoperative pain and nausea is the 
reason for failure to discharge and even readmission 

18majority of patients undergoing day case surgery.  
As in our study, minimal post-operative pain has 
been included in criteria for discharge along with 
other parameters in almost all of the reported 

19literature on day case surgery.  In our study failure to 
discharge rate after day case surgery was 5%. In all 
5% of patients, reasons for delayed discharge was 
nausea and vomiting, which is again consistent with 

18reported literature.  In our study Visual analogue 
scale (VAS) was used to assess the intensity of post-
operative pain. VAS is easy to record and easy to 
understand scale, which is being used by most of the 

20researcher around the globe.  Requirement for 
analgesics in both groups could have been a good 
variable to record, which our study lacks. Our study 
also did not find any significant difference between 
the two groups in term of postoperative pain 
intensity as P value was more than 0.05, which 
translates into the fact that patients who are being 
discharged home on same day will not need extra 
care for pain management as compared to other 
group. 

Early return to routine activities is quite an important 
factor in comparing the two groups. The more the 
patient stays in hospital; the delayed will be his 
return to normal life. Our study has found significant 
difference between the two groups in term of early 
return to routine activities as the P value is less than 
0.05. Average of 10 days have been reported in 
literature for no of days to return to routine activities 

21
after conventional laparoscopic cholecystectomy.  
Our study has demonstrated 9 mean days for return 
to routine activities after conventional LC, while 3.88 
mean days for day case LC, which was found to be 
statistically significant. This single variable shows 
that number of sick leaves days can be reduced by 
adopting day case surgery, where feasible, but more 
studies are warranted to validate and strengthen this 
claim. 
As it is evident from the above literature and from 
our study, that the LC can be performed with success 
and with safety on day case basis; as shorter hospital 
stay did not affect the outcomes and rate of 
complications after surgery. On the other hand day 
case surgeries have shortens the waiting list for 
surgeries and have reduced the total cost of surgery 

22because of shorter hospital stay.  Certain principles 
should be met for the success of day case surgery. 
Careful selection of patients after setting inclusion 
and exclusion criteria and vigilant management of 
postoperative pain are the parameters for the 
success of day case surgery. 

Conclusion
Patients undergoing day case LC do return to their 
routine activities earlier than those who  undergo 
conventional LC, but there is no difference in terms of 
intensity of post-operative pain as measured on 
Visual analogue scale.

REFERENCES
1.  Chalkoo M, Ahanger S. The Historical Perspective, Current 

Advancements and Innovations in Laparoscopic 
Cholecystectomy. J Pioneer Med Sci. 2012; 2(3):86–7. 

2.  Beal JM. Historical perspective of gallstone disease. Surg 
Gynecol Obstet. 1984; 158(3):181–9. 

3.  Shaikh H, Abbas A, Aleem S, Lakhani M. Is mini-laparoscopic 
cholecystectomy any better than the gold standard? A 
comparative study. J Minim Access Surg. 2016; 13(1):42. 

4.  Khashab MA, Kalloo AN. Natural orifice translumenal 
endoscopic surgery. Curr Opin Gastroenterol. 2010; 
26(5):471–7. 

JIIMC 2019 Vol. 14, No.3

134

Day Case Vs Conventional Laparoscopic Cholecystectomy



5.  Malik A, Mellinger J, Hazey J, Dunkin B, MacFadyen BJ. 
Endoluminal and transluminal surgery: Current status and 
future possibilities. Surg Endosc. 2006; 20(8):1179–92. 

6.  Jiang H, Han J, Lu A, Liu X. Day surgery management model 
in China: Practical experience and initial evaluation. Int J 
Clin Exp Med. 2014; 7(11):4471–4. 

7.  An Y, Wang Z. Concept and basic problems of day surgery. 
Chinese J Pract Surg. 2007; 27:38–40. 

8.  Zhang Z, Yu T, Li H. Study on medical expenses and bed 
usage under day surgery model. Hebei Med J. 2007; 
13:398–402. 

9.  Chawla T, Ali A, Jamal A. Ambulatory laparoscopic 
cholecystectomy: Is it safe and cost effective? J Minim 
Access Surg. 2009; 5(1):8. 

10.  Briggs CD, Irving GB, Mann CD, Cresswell A, Englert L, 
Peterson M, et al. Introduction of a day-case laparoscopic 
cholecystectomy service in the UK: A critical analysis of 
factors influencing same-day discharge and contact with 
primary care providers. Ann R Coll Surg Engl. 2009; 
91(7):583–90. 

11.  Tamhankar AP, Mazari F, Olubaniyi J, Everitt N, Ravi K. 
Postoperative Symptoms, After-Care, and Return to 
Routine Activity After Laparoscopic Cholecystectomy. JSLS J 
Soc Laparoendosc Surg. 2011; 14(4):484–9. 

12.  Ahn Y, Woods J, Connor S. A systematic review of 
interventions to facilitate ambulatory laparoscopic 
cholecystectomy. Hpb. 2011; 13(10):677–86. 

13.  Mehraj A, Naqvi MA, Feroz SH, ur Rasheed H. Laparoscopic 
cholecystectomy: an audit of 500 patients. J Ayub Med Coll 
Abbottabad. 2011; 23(4):88–90. 

14.  Sato A. Ambulatory laparoscopic cholecystectomy: An audit 
of day case vs overnight surgery at a community hospital in 

Japan. World J Gastrointest Surg. 2013; 4(12):296. 
15.  Sharma A, Hayden JD, Reese RA, Sedman PC, Royston CMS, 

O'Boyle CJ. Prospective comparison of ambulatory with 
inpatient laparoscopic cholecystectomy: Outcome, patient 
preference and satisfaction. Ambul Surg. 2004; 
11(1–2):23–6. 

16.  Al-Qahtani HH, Alam MK, Asalamah S, Akeely M, Ibrar M. 
Day-case laparoscopic cholecystectomy. Saudi Med J. 2015; 
36(1):46–51. 

17.  Dimitriadis PA, Iyer S, Evgeniou E. The challenge of 
cancellations on the day of surgery. Int J Surg [Internet]. 
2013; 11(10):1126–30. 

18.  Al-Omani S, Almodhaiberi H, Ali B, Alballa A, Alsowaina K, 
Alhasan I, et al. Feasibility and safety of day-surgery 
laparoscopic cholecystectomy: a single-institution 5-year 
experience of 1140 cases. Korean J Hepato-Biliary-
Pancreatic Surg [Internet]. 2015; 19(3):109.

19.  Hamid R, Hakeem W, Naiko Z, Malik M, Resident S. Annals of 
Surgery: International Feasibility of Day Care Laparoscopic 
Cholecystectomy in District Hospital Married doctors hostel 
room no= S2, A Block, SKIMS. Ann Surg Int. 2016; 2(2):6–10. 

20.  Tiryaki C, Bayhan Z, Ertugrul E, Alponat A. Ambulatory 
laparoscopic cholecystectomy: A single center experience. J 
Minim Access Surg. 2016; 12(1):47–53. 

21.  Ito E, Takai A, Imai Y, Otani H, Onishi Y, Yamamoto Y, et al. 
Quality of life after single-incision laparoscopic 
cholecystectomy : A randomized , clinical trial. Surgery 
[Internet]. 2019; 165(2):353–9.

22.  Ji W, Ding K, Li L, Wang D, Li J. Outpatient versus inpatient 
laparoscopic cholecystectomy: a single center clinical 
analysis. Hepatobiliary Pancreat Dis Int. 2010; 9:60–4. 

JIIMC 2019 Vol. 14, No.3

135

Day Case Vs Conventional Laparoscopic Cholecystectomy



ORIGINAL�ARTICLE

ABSTRACT
Objective: To observe the effect of Body Mass Index (BMI) on Tidal volume and its rate of air flow in healthy 
young adults.
Study Design: Cross-sectional study
Place and Duration of Study: Department of Physiology at Shalamar Medical and Dental College, Lahore, from 

th th
14  April to 20  August 2018.
Materials and Methods: Thirty students with fifteen boys and fifteen girls were involved in the study. 
Convenience sampling technique was used for First year Medical Undergraduate students, aged 19–21 years; 
also consent was taken each participant. All the subjects were healthy and not on any medication or involved in 
endurance training program. Power Lab with spirometer pod and pneumotacho meter was used to measure 
Tidal volume and its air flow rate. Data was collected through application namely “Respiratory Airflow & 
Volume” in Lab Tutor software. BMI values were taken in kg/cm via “Adult weighing scale”. Linear regression 
analysis was performed to see the effect of BMI on tidal volume and its rate of air flow.    
Results: In both genders BMI was not proved a predictor of Tidal volume (L) nor it was proved a predictor of 
Tidal air flow rate (L/min) in healthy young adults resulted through regression analysis. Where Tidal volume and 
its rate of flow were taken as dependent variables and BMI was considered as independent variable, however 
the results proved statistically insignificant p-value (>0.05).
Conclusion: BMI has no correlation with Tidal volume and its air flow rate in healthy young adults.

Key Words: Tidal Volume, Young Adults, Tidal Function, BMI Variation.

Many factors influence tidal volume; obesity is one of 
those, on which time to time many studies do their 
best in order to observe the relation of obesity with 
the pulmonary functions. The association of obesity 
with reduced pulmonary performance has received 

3
considerable attention.  So role of BMI cannot be 
neglected while assessing the lung function tests. 
Also a study confirmed that even shape and position 
of the diaphragm is related with the rate of tidal air 
flow in humans, especially in those having airflow 
limitation. In the same study it is also claimed that in 
obese individuals, the tidal volume is declined due to 
relative increase in dead space.  Obesity is defined in 
terms of body mass index (BMI), which is calculated 
by dividing weight on height square of the subject, 
where weight is measured in kilograms and height in 
meters. World Health Organization (WHO) has 

2
declared a BMI of 25 - 29.9 kg/m  as overweight and 

2 4
BMI of ≥ 30 kg/m  as obese.  On the other side 
numerous cross-sectional researches found 
improved lung functions due to decrease in BMI, 

5,6especially in asthmatic patients.  The effects of 
obesity (high BMI) on lung volumes have been 

7explained in literature.  But there is found paucity on 
the effect of BMI (physiological variations) in healthy 

Introduction
Spirometry is meant for the measurement of lung 
volumes and capacities in order to examine the 

1efficiency of lungs.  Lung volumes are further divided 
into: dynamic and static physiological classes; where 
static lung volumes are again classified into: tidal, 
inspiratory reserve, expiratory reserve, and residual 

2volume.  
Tidal volume is defined as the amount of air, 
transported into and out of the lungs with each 
respiratory breath, which is significant for natural 
respiratory cycle. Its value in a healthy adult male 
and female is approximately 500 and 400 mL 
respectively, but can also be transformed according 

1
to the variation in physiological needs.  
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individuals with respect to respiratory tidal function 
of lungs. The aim of the present study was to observe 
the effect of Body Mass Index (BMI) on Tidal volume 
and its rate of air flow in healthy young adults.

Materials and Methods
Present cross sectional study has been performed on 
First year Medical Undergraduate students, aged 
19–21 years, at Shalamar Medical and Dental 
College, Lahore, in May 2017. A total of 30 students 
have been involved with 15 boys and 15 girls by using 
convenience sampling technique. The study was 
approved by Ethical Review Board of the Institute. All 
the participants involved in this research were 
consented in writing on the written consent forms, 
before the initiation of this research project. Also all 
the participants were ensured regarding their 
personal biological data in connection to their 
individual privacy concerns. All the students who 
were physically healthy and without any medication 
or with present illness were included in the study and 
those who were involved in any physical training 
program or on medication were excluded from the 
study. The data was collected by a professional 
medical physiologist with the help of a laboratory 
technician in Physiology Research Laboratory of the 
department of Physiology. The data type was 
parametric.
On one side, spirometer pod was connected to 
“Power Lab 2005-07, Model 26T”, within in its Input 1 
and on the other side spirometer pod was also 
connected to pneumotachometer Fig. 1, with its two 
plastic tubes. Clean bore tubing, filter and 
mouthpiece was also attached to the flow head of 
pneumotachometer as shown in Fig. 2. Software Lab 
Tutor was opened with its related application 
“Respiratory Airflow & Volume” and a calibration 
window was appeared on the screen of Laptop linked 
to Power Lab Data Acquisition Unit. Following the 
given instructions in the application, each subject 
was connected to the spirometer as shown in the Fig. 
3. The guidelines were given to each subject to take 
three normal breathes via mouth (to make this sure, 
a nose clip was also used to avoid air passage through 
nose). Tidal Volume of each candidate was 
represented in a digital graph on the calibration 
window as shown in the Fig. 4. Values were directly 
obtained through Spiro metric analysis on Power 
Lab. Tidal Volumes was measured in Liters and Rates 

of Tidal Air Flow were measured in Liters per minute. 
Height in centimeters and weight in kilograms (along 
with wore shoes) were recorded through “Adult 
Weighing Scale ZT-160” and BMI calculations were 
taken finally in kg/cm. 

Fig 1: Pneumotachometer of Power Lab

Fig 2: Spirometer Equipment Setup for Power Lab

Fig 3: Subject Posi�oning with Pneumotacho Meter

Fig 4: Digital Graph showing Spirogram on Clibra�on
Window
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Data was tabulated on Microsoft Excel and linear 
regression models were used along with one line fit 
graphs with BMI was taken as independent variable, 
while Tidal Volume/Air Flow rate were taken as 
dependent variable for all categories. Alpha was 
considered as 0.05 and statistical significance was 
interpreted accordingly on the basis of obtained p-
value of x-variable in each linear regression pattern.

Results
Regression study of linear pattern is showed a non-
significant correlation between values of Tidal 
Volume (total boys and girls in the study) as 
dependent variable and BMI of the same sample 
group as independent predictor of expected Tidal 
volume by any change in BMI (Table II). With 1 unit 
change in BMI only 0.03 unit changes in predicted 
Tidal volume of both genders (Fig. 5).  Similar 
negligible change is detected when same regression 
variables are plotted for boys (Fig. 6) and girls (Fig. 7) 
separately. Henceforth BMI is not correlated with 
Tidal Volume in healthy young adults.
Linear regression analysis is indicated a non-
significant association between values of Rate of Air 
Flow in Tidal Volume (both boys and girls) as 
dependent variable, and BMI of the same sample 
group as independent predictor of expected Tidal Air 
Flow with any change in BMI (Table I). A decrease of 
0.67 units in predicted value of Tidal Air Flow in both 
genders is observed, with 1 unit increase in their 
respective values of BMI (Fig. 8). While a decrease of 
1.11 unit in Tidal Air Flow is noticed with 1 unit 
increase in BMI, when regression plot is taken only 
for the boys (Fig. 9). Though a direct non-significant 
correlation is perceived when same regression 
variables are plotted only for the girls i.e. an increase 
of 0.23 unit in rate of Tidal Air Flow, is displayed with 
1 unit rise in their BMI (Fig. 10). Therefore BMI is only 
a minor predictor for Rate of Tidal Air Flow in young 
adults, as with its rise Tidal Air Flow is slightly 
decrease in the boys and in both genders collectively, 

while with increase in BMI increase is observed in 
tidal Air Flow in the girls.

Table I: Averages of each Studied Group with Standard
Error of Mean (SEM)

Table II: Regression Sets of Each Line Fit Plot, along
with Their P – Values and Deduced Effects

Fig 5: Sca�er Diagram Showing Linear Regression Plot
Between Tidal Volume As Dependent Variable And BMI
As Independent Variable, In Both Genders (P=0.78).

   BMI and Tidal Functions in Healthy Young AdultsJIIMC 2019 Vol. 14, No.3

138

25.87 1.78



Discussion
The present study exhibited no significant relation of 
BMI with tidal volume and tidal air flow rate in both 
male and female young adults. As minor variations in 
the BMI within normal physiological range are not 
the main influencers of usual pulmonary functions. 
Although previous standard morphometric 
procedures confirm that males have larger lung size, 
more bronchioles and wider diameter of airway 
passages compare to females of same age and 
stature. These anatomical differences between male 
and female are the real basis of variations in static 

8
lung volumes and capacities in both genders.  To 
explore the effect of BMI on prime lung functions i.e. 
Tidal functions are the main purpose of our study as 
static lung volumes and capacities can be forecasted 
on several physiological basis like gender, age, 
weight, height and even ethnicity of that 

6
population.
Other influencing factors on lung volumes and 

Fig 6: Sca�er Diagram Showing Linear Regression Plot
between Tidal Volume as Dependent Variable and BMI
as Independent Variable, in Males (P=0.82).

Fig 7: Sca�er Diagram Showing Linear Regression Plot
Between Tidal Volume as Dependent Variable and BMI
as Independent Variable, in Females (P=0.20).

Fig 8: Sca�er Diagram Showing Linear Regression Plot
between Air Flow as Dependent Variable and BMI as
Independent Variable, in both the Genders (P=0.44).

Fig. 9: Sca�er Diagram Showing Linear Regression Plot
between Air Flow as Dependent Variable and BMI as
Independent Variable, in Males (P=0.25).

Fig. 10: Sca�er Diagram Showing Linear Regression Plot
between Air Flow as Dependent Variable and BMI as
Independent Variable, in Females (P=0.93).
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capacities are physical activity (like exercise and 
endurance training), high altitude and most 
significantly the position of the individual; all must 
be in consideration while doing spirometry. However 
alongside, the quality and accuracy of the apparatus 
in use and its technique for estimation of the lung 
volumes/capacities is also a considerable factor. On 
high altitude, lung volumes usually decline because 
of increased pulmonary blood flow, edema and 
obliteration of premature narrow airways. Although 
these alterations resolve after returning back to sea 
level. Postural changes also affect tidal volume, as in 
sitting or supine position, the effect of gravity on 
abdominal cavity is quite less in comparison to 

8 standing posture. In our study all the subjects are in 
sitting posture that eliminates the effect of posture 
among the subjects.
It is also evident that the height of the diaphragm has 
an inverse relation with subject's age, meaning size 
of the chest is also one of the major determinants in 

6lung function tests.  Tall stature is classically 
associated with increased static lung volumes/ 
capacities, while increased body weight is linked with 
lesser lung volumes especially in obese people. In the 
same context Lutfi et al., explained the role of 
ethnicity in this regard as it is also considered one of 
the prime contributor to lung functions, e.g. 
European white Americans descent have longer 
chest/leg ratio, and subsequently have more values 
for lung volumes, compared to African black 
American's ancestors. That's why Global Lung 
Initiative (GLI) announces spirometric predicted 
calculations with careful ethnic variations, which can 

8
be used as a universal standard across the World.  In 
our scenario ethnicity also is a non-variable factor in 
terms of BMI association with Tidal lung function.
Obesity is also regarded as a negative factor in 
relation to physiological lung volumes. Many studies 
represent the association of restrictive respiratory 
pattern obese individuals and not with healthy 

9 individuals similar to our findings. Obesity has 
numerous effects on pulmonary efficiency, such as in 
obese persons ventilation has to be raised in order to 

10
compensate the depressed tidal volumes in them.  
Total compliance of whole respiratory system is 
reduced in massively obese individuals, but here the 
distribution of fat account more as compared to 

7
increased BMI.  Even previous studies also prove 

normal spirometric measurements in mildly obese 
individuals. More than that latest researches 
conclude that even in massively obese individuals, 
the restrictive pulmonary effects are found modest. 
Only with very high BMI increases i.e. morbidly 
obese persons, a reduction in expiratory flow, FEV  1

4,12
and forced vital capacity (FVC) has been observed.  
Another study also exhibits high tidal volume in 

10
obese women.  Whereas restrictive lung diseases 
have an association with reduced pulmonary 
compliance that interfere with lung expansion and 
resultantly diminishes static lung volumes/ 

3,14
capacities.
National Institutes of Health declares subsequent 
scheme of BMI grading: underweight <18.5; normal 
18.5 – 25; overweight 25 - 30; obese 30 - 40; severely 

2 11,15obese ≥40, all values are taken in kg/m .  Studies 
based on four categories male and female college 
students' i.e.  Underweight, normal BMI, overweight 
and obese, also shows no significant difference in all 

3,13 groups with respect to their vital capacities. Other 
studies also observe no significant gender based 
difference between BMI and vital capacity as lung 

16,17
function.  So our results are very much consistent 
with this previous study; there is no evidence that 
BMI changes in healthy young adults have an 
association with tidal lung function and thus BMI 
cannot predict the variations in tidal volume and its 
air flow rate in healthy young adults without gender 
discrimination.
The present study has small sample size; with larger 
sample size the results would be more significant. 
Moreover the study comprised only young adults, so 
results only reflect the respective age group.
In future a study with large sample size, varied 
ethnicity and wide range of age can explore the BMI 
correlation with Tidal function in a more elaborated 
way.

Conclusion
BMI variation has no correlation with Tidal Volume 
and tidal air flow rate in healthy young adults 
including both males and females. 
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the prevalence and association of Ponticulus Posticus with dental and skeletal 
malocclusions in our local population. 
Study Design: Cross sectional, observational study 
Place and Duration of Study: Orthodontics department of a tertiary care hospital based in Islamabad using 

st st
records between the duration of 1  March, 2014 – 31  February 2018.
Materials and Methods: The study was conducted using lateral cephalograms of the patients visiting the 
Orthodontic department which were analysed  against age, gender, skeletal and dental malocclusions of the 
patients obtained from the patient records. For the incidence of Ponticulus Posticus a total of 1194 radiographs 
were obtained using convenience sampling and analysed using SPSS version 17 and Pearson's Chi-Square test 
was applied.
Results: A combined frequency of PP was found to be 18.1% (181/817). A higher frequency in males 22.6% 
(77/264) as compared to females 15.8% (104/553) exhibited a significant difference (p < 0.05).
Partial type of Ponticulus Posticus was more frequent (61.3%) as compared to Full (38.7%). Partial variant 
expressed a higher frequency in skeletal (49.5%) and dental (48%) class II malocclusion. Whereas, the full 
variant of Ponticulus Posticus exhibited a higher frequency in Dental Class II (48.6%)  and skeletal Class I (55.7%) 
respectively. 
Conclusion: Our data suggests that frequency of Ponticulus Posticus  in our local population shows male  
preponderance in dental class II malocclusion, however, no significance was established in relation to its 
association with skeletal or dental malocclusions.

Key Words: Arcuate Foramen, Atlas, Dental and Skeletal Malocclusion, Kimmerle Anomaly , Ponticulus Posticus.

articular process and posterolateral portion of 
3 superior margin of the posterior arch of Atlas. This 

anatomical anomaly has been termed in the 
literature using various terminologies such as 
Arcuate Foramen, Kimmerle anomaly, Foramen 

4,5 Atlantoideum being a few of them. Origin of PP with 
6

clinical implications is not yet fully understood  and 
subjected to ongoing research with endochondral 
origin from the dorsal arch of atlas proposed in the 

7literature.
3

PP has prevalence ranging from 1.3% - 60%  with 
8ethnic variation.  There is a lack of data on the Asian 

9
population,  no such study is yet reportedly 
conducted in Pakistan. Recent meta-analysis shows 
preponderance in female gender (18.5%) as 

8compared to males (16.7%).  The analysis is 
commonly done using various assessing / 

2investigating tools such as CBCT,  dried specimens of 
10,11

C1 (Atlas)  and most commonly employed method 
12-14comprising lateral cephalograms.  Using these 

investigative techniques, the establishment of 
presence of PP and types can be assessed which can 

Introduction
Ponticulus Positicus (PP) is a morphological variation 
of the ATLAS/C1 (the first cervical vertebra), famous 
for anatomical disparity leading to various clinical 
manifestations such as; migraine, neck pain, hearing 
loss and most importantly, incorrect assessment 
during orthopaedic surgery for atlanto-axial fixation 

1
causing vertebral artery damage.  Ponticulus 
posticus is a Latin word meaning “LITTLE POSTERIOR 

1,2 
BRIDGE”. It is a membranous ossification found 
between the posterior portion of the superior 
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15-19 
be Partial (incomplete) and Full (complete).
Skeletal deformities, head, neck, cervical posture 
and morphological deviation along with variable 
orthopaedic findings are believed to have an 

20,21
association with malocclusion.  Studies have also 
reported a relationship between mandibular 

22
positioning and cervical vertebral morphology.  
D'Attilio et al presented a statistically significant 
correlation between mandibular plane angle, 
position, length and overjet to the cervical 

23
curvature.  All these studies showing an association 
of orthopaedic findings with certain orthodontic 
findings led us to investigate the prevalence and 
association of Ponticulus Posticus with dental and 
skeletal malocclusions in our local population.  

Materials and Methods
A cross-sectional study was undertaken at the 
Islamic Interational Dental Hospital, using the 
records from the archives of the Orthodontics 
department of patients who had undergone 
orthodontic treatment/consultation during a period 
of March 01, 2014 – February 31, 2018. A total of 
1194 lateral cephalograms were acquired using non-
probability convenience sampling. The ethical 
approval was obtained from the Institutional Ethical 
Review Committee.  A total of 196 radiographs were 
excluded, the exclusion criteria comprised of poor 
visualization of posterior arch of atlas and patients 
with congenital facial abnormalities and/or 
syndromes. Radiographs were recorded using ART 
PLUS Dental X-Ray - FIN-02150 and examined by 
direct visualization under adequate illumination for 
the presence of the anomaly, and if present whether 
complete or partial. Gender, age, dental and skeletal 
malocclusions were noted.
Radiographs were examined by two observers twice 
on different occasions to reduce intra operative 
error. In case of a disagreement, a third observer 
from the radiology department was consulted. The 
observers followed the classification by Miki et al 
which radiographically classifies the Ponticulus 

24
posticus into three types:  
“Full type: it forms a complete bony ring.
Incomplete type: some portions of the bony ring are 
defective.
Calcified type: there is a linear or amorphous 
calcification.”
Due to many intermediate forms of partial (PP) which 

may range from a spicule to some being ossified but 
not completely encircling the posterior arch, the 
variations were dichotomized to Complete and 
Partial for this study. 
All data was entered and subjected to statistical 
analysis using SPSS version 17. Using Pearson's Chi-
square test, data was analysed to establish any 
association between occurrence, gender, age and 
malocclusions (skeletal & dental).

Results 
The mean age of the subjects was 17.76 ± 5.41 years 
(range 7 – 51 years) and catogarized into three 
groups, Group I (7-14 years), Group II (15-20 years) & 
Group III (21 and above). Highest prevalence of PP 
was found in Group II, Partial form of PP was 44.1% 
and full form of PP was 37.1%. Total number of PP 
detected were 181 with a prevalence of 18.1% out of 
998 radiographs (Partial: 61.3%, Full: 38.7%). Male 
patients showed a preponderance of PP n=77 
(22.6%) as compared to females n=104 (15.8%) with 
significant difference (p<0.05) however, no 
significant difference (p>0.05) was observed 
between partial and full form of PP, age, skeletal & 
dental malocclusions. 
With the analysis of malocclusion groups, partial PP 
showed a relative predominance of dental 49 (48%) 
and skeletal 52 (49.5%) Class II malocclusions and 
conversely cases of complete/full PP showed a 
relative predominance of dental 32 (48.6%) Class II 
and skeletal 39 (55.7%) Class I malocclusion. 
However, there was no significant difference 
between different malocclusion groups (skeletal or 
dental) (p>0.05). Detail description available in Table 
I & II.

Table I: Frequency of PP Based on Gender in Local 
Popula�on, P < 0.05

Table II: Frequency of PP Based on Dental and Skeletal
Malocclusions, P > 0.05
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Discussion
The cross -sect iona l  study  compr ises  of  
cephalograms of the Orthodontically treated 
patients, as shown in figures 1(A) & (B), of our local 
population, the evaluation showed a prevalence of 
18.1% with partial 61.3% & full 38.7%.  The analysis 
of malocclusion groups showed a predominance of 
partial type PP in Dental Class II malocclusion and full 
type PP in Skeletal Class I. 
Different methods have been used to investigate PP, 
that entail plain radiography, CBCT, CT-scans and 
examination of dried specimens of Atlas. Various 
studies have been undertaken in different 
populations with highly variable results (1.3% – 60% 
prevalence), reported prevalences consist of a meta-
analysis conducted by Przemyslaw A. et al which 
states that the least amount of cases of PP were 
reported in Asia as opposed to North America where 

8the frequency of PP was highest.  
Compared to our population, similar prevalences 

25 were reported by Jae Taek Hong (15.6%), Young et 
26 

al, (15.5%). Kyeong Hwan Kim et al, Elliot & Tanweer 
27(16.6%)  and Yong Jae (14%) and (15.5%) 

4,28 29
respectively. However, V Sharma et al. (4.3%),  

9Chitrodka PK et al. (60%)  showed contrasting 
results. A significant male predominance was 
observed in our local population (p < 0.05) which is in 
coherence with a study conducted by Adisen and 

3Misirlioglu.  Though a female predominance was 
also reported in a study with no significant difference 

9established between the genders (p>0.05).  
Whereas, some studies  also suggested that there is 
no significant difference in the prevalence of the PP 

7,27 
among the two genders. Adisen and Misirlioglu, in 
their attempt to study the relationship between 
mandibular position and cervical vertebra 
morphology, no association could be established but 
it was recommended to investigate the presence of 
PP in different dentoskeletal patterns in future 
studies. Middle Anatolian population had a higher 
frequency of the anomaly (PP) detected in Angle 
class III patients (22.2 %). Although no significant 
difference was observed between malocclusion 

3 
groups (p > 0.05) which is in coherence with the 

2 results of this study. According to Sevki et al 2017 in 
Turkish population PP was most frequently detected 
in class III patients (13.8%) followed by class II 
(12.2%) and class I patients (10.5%). Statistically 

significant differences between the different sagittal 
skeletal groups were observed (p = ˂ 0.05). In the 
Turkish population, highest frequency of PP was 
found in Angle class III patients. Both these findings 
are in accordance with the study conducted by 
Sonnesen et al 2007 which showed significant (p = 
<0.001) relationship with mandibular overjet and 
cervical column morphological deviations as 

30
compared to the control group.  
Many studies have tried to find any association with 
age, but none has been able to do so, while some 
studies have gone as far as to negate any such 

29 
association. Some claim it to be congenital, citing 
cadaveric and radiologic studies that have shown its 
presence in fetuses and children, with some still in 
the cartilaginous stage yet to ossify which supports 
the study conducted by Geist whose findings oppose 
the theory of it being a degenerative phenomenon 

18which occurs as a result of aging.  Some studies have 
shown that in some cases it is able to ossify over the 

31years  while in others it remains in a spicule/partial 
form throughout life, which suggests no association 
of the bridging process with life. 
One of the limitations in the study design was that 
the lack of extensive Computated Tomography which 
could have revealed the frequency more accurately 
by determining if the anomaly was bilaterally present 
or unilaterally. The observers were not trained 
radiologists and a trained radiologist was only 
consulted in cases where both the observers 
opinions differed. 

Conclusion
Our data suggests that frequency of Ponticulus 
Posticus  in our local population shows male  
preponderance in dental class II malocclusion, 
however, no significance was established in relation 
to its association with skeletal or dental 
malocclusions. A larger sample should be taken in 
future studies conducted, CBCT or CT scans are 
recommended to find the full extent of PP including 
unilaterally and bilaterally present variants.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the frequency of dyslipidemia among patients suffering from Rheumatoid Arthritis.
Study Design: Descriptive study. 
Place and Duration of Study: The study was conducted in Medicine Department in collaboration with 
Pathology Department of Khalifa Gul Nawaz Teaching Hospital Bannu, Khyber Pakhtunkhwa. The duration of 
study was two years from January 2016 to December 2017.
Materials and Methods:  A total of 187 cases were included. Inclusion criteria were all diagnosed patient of 
rheumatoid arthritis of any age and sex. Exclusion criteria were patients with history of diabetes mellitus, 
hypertension, endocrinopathies, alcohol intake and use of oral contraceptive. Fasting blood samples were 
analyzed to measure various fractions of lipids, blood sugar, cholesterol, thyroid hormones, and liver and 
kidney functions. The data collected was analyzed in SPSS version 20 for various variables. The results were 
presented in tables and graphs where required. 
Results: In this study male to female ratio was 0.5:1. The age range was from 22 to 60 years. Average age was 
43.49 years + 10.94. Dyslipidemia was present in 48(25.67%) patients of Rheumatoid Arthritis; whereas 
139(74.33%) patients didn't have dyslipidemia. 
Conclusion: Rheumatoid Arthritis patients have significant dyslipidemias which may leads to increased risk of 
cardiovascular diseases. Early diagnosis and treatment is mandatory to reduce morbidity and mortality. 
Dyslipidemia must be considered an essential part of RA and may be managed appropriately and in time to 
avoid/ minimize complications of cardiovascular diseases.

Key Words: Cholesterol, Dylipidemia, High density lipoprotein, Low density lipoprotein, Rheumatoid Arthritis, 
Triglycerides.

3cardiovascular diseases.  The pattern of CVD in RA is 
different from general population. They usually have 
silent ischemic heart disease, sudden death and 
heart failure. The inflammation of rheumatoid 
arthr i t i s  i s  assoc iated with  acce lerated 
atherosclerosis. Recent evidences show that high 
inflammatory status of RA is associated with lipid 
paradox especially serum cholesterol, inversely 
related to risk of CVD in untreated patients of RA. It is 
noted that inflammation influences lipid profile in RA 
patients and have a complex relationship between 

4,5
inflammatory burden of RA and CVD risk.
In general population evidences show that 
inflammation contributes to the onset and 
pathogenesis of atherosclerosis leading to CVD, 
where as inflammation underlies progression of 
atherosclerosis in RA. The impact of inflammation on 
dyslipidemia in RA is associated with inverse 
relationship between CVD risk and lipids levels. A 
similar relation is observed in other chronic 
inflammatory diseases like malignancy, sepsis and 
post myocardial infarction cases. The mechanisms 

Introduction
Rheumatoid arthritis is a chronic systemic 
inflammatory disease which mainly manifest as 
synovitis of multiple joints. It has prevalence of 1% 

1with females more affected than males in 3:1 ratio.  
rd th 2

Peak age of onset is between 3  to 5  decade.  The 
frequency of dyslipidemia in general population is 
variable in different age groups, more in adults as 
compared to young. Rheumatoid arthritis patients 
are at 2-3 fold higher risk of atherosclerosis leading 
to cardiovascular diseases (CVD). As high as 50% 
deaths in rheumatoid arthritis are due to 
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involved in lipid changes in this inflammatory 
6-9process are not yet clear.  

The inflammation of RA is also associated with 
qualitative and quantitative changes of lipids profile. 
The HDL-C which is having a high protective role in 
CVD in general population is impaired in RA, leading 
to accentuation of CVD. Genetic studies show that 
fractional composition of HDL-C isolated from RA 

10 
reveals significant changes. These findings 
regarding lipid paradox and qualitative and 
quantitative changes in RA needs further assessment 
to be addressed in future. In our country we have 
limited research in this field, and are lacking national 
consensus regarding lipid monitoring in rheumatoid 
patients. This study will provide us with local 
statistics of dyslipidemias in patients of rheumatoid 
arthritis. The objective of the study was to determine 
the frequency of dyslipidemia in patients suffering 
from rheumatoid arthritis patients in southern 
region of Khyber Pakhtunkhwa Pakistan. 

Materials and Methods:
This descriptive study was conducted in department 
of Medicine in collaboration with Pathology 
department of Khalifa Gul Nawaz Teaching Hospital 
Bannu Pakistan. The duration of study was two years 
from January, 2016 to December, 2017. A total of 187 
cases were included. Inclusion criteria was all 
patients of rheumatoid arthritis both males and 
females of any age of more than five years disease 
duration as per ACR criteria 2010 were included. 
Exclusion criteria was patients with history of 
diabetes mellitus, hypertension, endocrinopathies, 
chronic kidney diseases, alcohol intake and use of 
oral contraceptive. All these diseases were excluded 
either by clinical manifestation or by performing 
relevant laboratory tests. Data was collected after 
approval from hospitals ethical and research 
committee. All patients meeting the inclusion 
criteria were enrolled in the study after their written 
informed consent from the in and out patient 
department. Aseptic blood sampling was performed 
from all patients after overnight fasting to measure 
total cholesterol, high density lipoprotein (HDL-C), 
low density lipoprotein (LDL-C) and triglyceride to 
confirm dyslipidemia. All these investigations were 
performed by a single laboratory under supervision 
of pathologist. All the relevant information was 
recorded in a pre designed proforma. The data 

collected was analysed for frequency with 
percentages and mean with standard deviation for 
different variables like age, total cholesterol, HDL-C, 
LDL-C and triglycerides. The results were presented 
in tables and graphs where required. 
Operational definition:
Rheumatoid Arthritis: American College of 
Rheumatology (ACR) criteria was used for diagnosis.
1.  Number and types of joints involvement.
2.  Serological tests like rheumatoid factor and anti 

citrulinated cyclic protein antibody (anti ccp 
antibody).

3. Acute phase reactants i.e. Erythrocyte 
sedimentation rate (ESR) and C-reactive protein 
(CRP).

4.  Duration of arthritis lasting six weeks or longer.
Dyslipidemia is defined as marked abnormal 

11
concentration of lipoproteins or lipids in the blood.

1. Total cholesterol >200 mg/dl
2. High density lipoprotein
  (HDL) cholesterol <40mg/dl
3. Low density lipoprotein
 (LDL) cholesterol >130mg/dl
4. Triglycerides  >150mg/dl

Results
In this study the age range of patients was from 21 to 
60 years with mean age 43.49+ 10.94 years. Male 
were 66 (35.29%) and female 121 (64.71%) with 
male to female ratio was 0.5:1. (Table 1) The disease 
was more common in age group of more than 50 
years 57(30.5%) followed by age group of 41 -50 
years 55(29.4%), 31-40 years 48 (25.7%) and 27 
(14.4%) in age group of less than 30 years. (Table II). 
Dyslipidemia was present in 48 (25.67%) patients of 
rheumatoid arthritis, where as 139(74.33%) RA 
patients were free of dyslipidemia. (Fig: 1).Total 
cholesterol was ranged from 168-330 mg/dl with 
mean 212±34.96 mg/dl, HDL- C was from 23-60 
mg/dl with mean 39.9±12.57 mg/dl, LDL- C was from 
76-156 mg/dl with mean 99.2+ 29.60 mg/dl and 
Triglycerides was 158-285 with mean 196+ 30.64 
md/dl.(Table III). Male suffered dyslipidemia 
relatively more common as compared to female. In 
male 21(31.8%) patients were suffering from 
dyslipidemia and in females 27(22.3%) patients were 
suffering from dyslipidemia and 94(77.7%) didn't 
have dyslipidemia. 
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Discussion:
Dyslipidemia is frequently associated with 
rheumatoid arthritis. In general, in inflammation 
including active RA have a lipid lowering effect on 

12
blood lipid level.  Also RA patients have increased 
risk of CVD in relatively low blood cholesterol level in 
contrast to general population. Rheumatoid arthritis 
increases mortality primarily due to CVD and can 
reduce life expectancy by about 8-15 years. This 
increase mortality is mainly due to atherosclerosis 
and dyslipidemia is a well major recognized risk 

13factor of atherosclerosis.  In this study there is 
diffuse derangement of lipid levels in 25.67% cases. 
The most common was total cholesterol in 39.58% 
patients followed by LDL-C in 22.92% cases and HDL-
C and Triglyceride both in 18.75% cases. The age 

range of patients was from 22 to 60 years with mean 
age 43.49 years + 10.94 years. In a study conducted 

20
by Erum et al  in 2017 in Karachi the age range is 
from 20-60 years with mean age of 36.31±10.46 

21
years. Another study conducted by Attar et al  in 
2015 in Saudi Arabia the mean age is 40.49±12.19 
years.  The common age group was from 51-60 years 
57(30.5%) followed by 41 -50 years 55(29.4%), 31-40 
years 48 (25.7%) and 27 (14.4%) in age group of less 

20than 30 years. In a study conducted by Erum et al  
the common age group is 31-40 years 37.5% 
followed by 20-30 years 32%, 41-50 years 24% and 
51-60 years 6.5%. Another study conducted by 

19Hameed et al  in 2017 in Iraq the common age group 
is 50-59 years 345 followed by 40-49 years 22%, 30-
39 years 16%, 60-69 years 13% and less than 30 years 
12%. Male patients were 66 (35.29%) and female 
121(64.71%) and male to female ratio of 0.5:1. In a 

20study conducted by Erum et al  male are 11.5% and 
female 88.5% with male to female ratio of 0.12:1. 

Table I: Gender Distribu�on of Dyslipidemic Pa�ents
suffering from Rheumatoid Arthri�s (n=48)

Fig 1: Frequency of Dyslipidemia in Pa�ents suffering
from Rheumatoid Arthri�s 
Table II: Different Age Groups of Rheumatoid Arthri�s
Pa�ents Suffering From Dyslipidemia (n=48)

Table III: Lipid Profile of Dyslipidemic Pa�ents suffering
from Rheumatoid Arthri�s (n=48)

Table: IV. Comparison of frequency of Dyslipidemia in
Various Studies 

This comparison of dyslipidemia in rheumatoid 
arthritis show almost same frequency of 

14
dyslipidemia in study done by willerson et al  and 

15Scott et al.  All other studies in above table show 
high frequency of dyslipidemia as compared to the 
present study. The reason may be difference in 
activity of disease during sample collection, different 
treatment modalities used, patients food habits, 
epidemiology and life style. 
Amongst the dyslipidemic patients the Total 
Cholesterol was 212.3±34.96 mg/dl, HDL-C was 
39.9±12.57 mg/dl, LDL-C was 99.2+ 29.60 mg/dl and 

14Triglycerides was 196+ 30.64 mg/dl. Erum et al  
show Total Cholesterol as 169.68±36.68 mg/dl, HDL-
C 40.02±10.23 mg/dl and LDL-C 93.28±26.17 mg/dl. 

16In Hammed et al  Total Cholesterol is 177.6±39.2 
mg/dl, HDL-C 44.6±10.9 mg/dl, LDL-C 101.7±30.9 
mg/dl and Triglyceride is 148.8±70.9 mg/dl. These 
studies like present study show low level of HDL-C 
amongst the dyslipidemic patients of RA, which in 
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high level is cardio protective. Also these studies like 
present study show high level of LDL-C which is 
associated with increased risk of CVD in RA patients 
and the same is true for TC and TG in high level. The 
small sample size, current laboratory assessment 
tools and lack of causal relationship between lipid 
level and inflammatory activities of RA are the 
limitation of this study. It is suggested to incorporate 
modern laboratory technique in routine practice for 
assessment of various fractions of lipids.  This study 
confirms dyslipidemia in RA patients, there might be 
differences in pattern of dyslipidemia amongst 
different racial and ethnic group as well as from 
country to country depending on food habits, 
religious belief and life style.

Conclusion:
Rheumatoid Arthritis patients have significant 
dyslipidemias which may leads to increased risk of 
cardiovascular diseases. Early diagnosis and 
treatment is mandatory to reduce morbidity and 
mortality. Dyslipidemia must be considered an 
essential part of RA and may be managed 
appropriately and in time to avoid/ minimize 
complications of cardiovascular diseases.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To study the frequency of periodontitis in diabetes mellitus patients and the impact of glycaemic 
control on the severity of periodontitis.
Study Design: A descriptive observational study.
Place and Duration of Study: This study was completed in six months from May2018 to November2018 in 
Department of Medicine in collaboration with Dental Department of Railway General Hospital, Rawalpindi.
Materials and Methods: This study included 150 participants. Participants were divided in two groups with 75 
individuals placed in each group. The study group comprised of well controlled and poorly controlled diabetics 
referred from medical OPD and medical wards, selected through non-probability consecutive sampling. The 
control group involved normal healthy individuals. Glycemic control was evaluated by HbA1c level. Community 
periodontal index (CPI) was recorded to compare the periodontal status of both groups using perioprobe. 
Confounders like personal and oral hygiene habits along with diabetes profile, treatment and duration were 
also recorded. Data analysis was done using SPSS, version 21.
Results: The frequency of periodontitis in diabetics and non-diabetics was 87.49 % and 8.51% respectively. 
Mean-CPI was higher in diabetics (2.76 ± .78) compared to non-diabetics (1.88± .56) and was statistically 
significant. Tooth loss was 59.8% in diabetics and 15% in non-diabetics. Poorly controlled diabetics had higher 
mean-CPI (3.23± .38 vs2.24± .45, P <0.001) compared to well controlled diabetics. Mean-CPI score increased 
with increase in duration of diabetes, 1.89± .51, 3.15± .56 and 3.32± .46 in patients with  1-5, 6-10 and >10 years 
of diabetes respectively.
Conclusion: Diabetes mellitus patients have higher frequency of periodontitis as compared to non-diabetics. 
Its severity increases as glycemic control worsens. Moreover, its severity also increases with duration of 
diabetes.

Key Words: Community Periodontal Index, Diabetes Mellitus, Hb A1c, Periodontitis.

microbes. The exaggerated host immune response in 
attempt to destroy microbes results in continued 

2destruction.
3 

Periodontitis is most common in elderly. Severe 
periodontitis affects about 10% to 15% of population 
mainly adults around the age of 50-60.Periodontitis 
causes economic burden of about 54 billion US 

4
dollars per year.
Diabetes Mellitusa rapidly growing epidemic, is a 
chronic metabolic disorder characterized by 
hyperglycemia leading to complications like diabetic 

5 nephropathy, retinopathy, and neuropathy.
Periodontitis is regarded as  sixth complication  of 

6 
diabetes. T1DM previously called IDDM and type 2 
diabetes (NIDDM) are associated with increased risk 

7,8,9,10 
of periodontitis. The risk increases tremendously 

11,12  as glycemic control worsens. Each 1% reduction in 
HbA1c level is associated with significant decline in 
micro and macro vascular complications of 

9 diabetes. Research has shown that reductions in 
HbA1c of up to 0.40% could be achieved with 

13
periodontal treatment.

Introduction
Periodontitis is the chronic inflammation of 
periodontium (gingival tissue and its supporting 

1bone).  Plaque is a biofilm which accumulate on 
teeth near and below gums. When plaque is not 
taken care of by cleaning, it becomes hard tartar 
(calculus) and leads to gingivitis and periodontitis. 
Current research has suggested important role of 
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The mechanisms underlying the link between the 
two diseases involve inflammation. Diabetes 
mellitus for both type-1 and type-2 were found to 

14 have elevated levels IL-6 and TNF-alpha. Serum 
levels of IL-6 correlate well with severity of 

15 periodontitis. Chronic hyperglycemia causes 
structural and functional damage to blood vessels 

16 and tissues. Moreover AGE and RAGE interaction 
17 

result in local cytokine release. Local cytokine 
7,8 release increases insulin resistance. Impaired 

apoptosis and neutrophil function in diabetes is 
7,8 associated with increase tissue destruction.

Moreover presence of diabetes enhances the 
18 pathogenicity of oral flora. So continued 

inflammation in periodontitis can adversely affect 
metabolic control of diabetes, and persistent 
hyperglycemia in turn potentiates periodontitis 

10
suggesting bidirectional relationship.
A large body of evidence is available in current 
literature which confirms that uncontrolled diabetes 

7,8,9 worsens periodontitis and vice versa. Controlling 
diabetes is likely to improve periodontitis and vice 

9,11 versa. Teeuwet al. have suggested periodontitis as 
10 

a possible early sign of diabetes mellitus. This fact 
could be exploited for better management of both 
conditions.
The latest studies suggest that better glycemic 
control may be achieved by resolution of periodontal 
inflammation by regular periodontal treatment. 
Non-surgical treatment of periodontitis reduces 
insulin requirements, systemic inflammation and 

13 
leads to better metabolic profile. Although large 
randomized control studies are required to validate 
these results.
There is need to further explore the relationship 
between diabetes mellitus and periodontitis as the 
prevalence of diabetes is expected to increase in next 
few decades. The beneficial effect of periodontal 
management on diabetes and its complications 
i l luminates potential  value of  enhanced 
understanding of relation between two conditions.
There is  a  dearth of  community  based 
epidemiological data from Pakistan on this 
association. No separate guidelines/protocols for 
screening of diabetes in patients with periodontitis 
and vice versa exist.
The objective of study was to find the frequency of 
periodontitis in diabetes mellitus patients and to 

determine the effect of glycemic control on severity 
of periodontitis.

Material and Methods
This was a descriptive observational study. It was 
conducted at department of Medicine and 
department of Dentistry at Railway General Hospital 
from May2018 to November2018.
Sample size was 150 patients. Patients with type-
2diabetes (duration>1 year) were included into the 
study group using consecutive non-probability 
sampling. They were referred to Dental Department 
for examination from Medical In and Out Patient 
Department. Non-diabetic patients visiting the 
Dental Department were randomly selected for the 
control group while ensuring the age and sex 
matched the diabetic-study group patients. Inclusion 
criteria for both groups were individuals having no 
fewer than 20 teeth. Patients on prophylactic 
antibiotics for rheumatic fever, drug causing gum 
hypertrophy (phenytoin, cyclosporine), heart 
problem, type-1 diabetes mellitus, pregnant and 
lactating mothers were excluded. The study was 
initiated after approval from the Institutional Ethical 
Review Committee of Riphah international 
university. Informed written consent was taken from 
all participants.
A brief patient history was taken along with 
examination. Relevant information about the age, 
sex, personal habits (pan, chewing tobacco, smoking, 
naswar, gutka), oral hygiene aids (toothbrush, 
toothpaste, mouth washes, tooth powder, tongue 
cleaner) frequency of tooth brushing (occasional, 
once, twice daily) were recorded. The diabetes status 
(HbA1c values), diabetes duration (1-5 years, 6-10 
years, >10 years) and the detail of diabetes 
treatment (diet restriction, physical exercise, oral 
hypoglycemic drugs and or insulin) were entered in 
specially designed Performa. 
Periodontal status was assessed by single trained 
examiner for both groups. Perioprobe (single ended 
probe by Marquis dental) with blunt rounded tip and 
millimeter marking, was used for examination. Ten 
index teeth (11, 16, 17,26,27,31,36,37,46, and 47) 
were examined. CPI was applied in each six sextants 

19as per laid down criteria by WHO.
5 

Diagnosis of diabetes was made per WHO criteria.
Hemoglobin A1c (Roche-diagnostic, Basel, 
Switzerland) was checked once in all participant of 
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study group to assess glycemic control. Diabetic 
patients were divided based on HbA1c level into two 
cate go r i e s  : <  7 %  we l l  co nt ro l l e d ,  > 7 %  

20poorlycontrolled.
Data (parametric) was analyzed by SPSS-21. 
Descriptive statistics including patient's age, gender 
and admission number were entered. Mean and 
standard deviation was calculated for age and CPI. 
Frequency of qualitative variable was expressed as 
frequencies and percentages. Independent samplet-
test was used to compare quantitative data.

Results 
One hundred and fifty individuals were selected for 
study after meeting inclusion and exclusion criteria.  
75 (40 females and 35 males) were diabetics and 75 
were non-diabetics who were age and sex matched. 
The mean age was 53.91 ±9.50 in diabetic group and 
49.15±8.7 in non-diabetic group. The age range was 
18-70 years. The frequency of periodontitis in 
diabetic was 87.49%.The mean-CPI score was 
2.78±.78 in diabetic group and 1.88± .95 in non-
diabetic group. Periodontal status of diabetic and 
non-diabetics is shown in Figure 1 and Table 
1.Patients with well controlled and poorly controlled 
diabetes groups had mean-CPI score of 2.24±.45 and 
3.33±.56 respectively. Periodontal status of well 
controlled vs. poorly controlled was also statistically 
significant (Table 3, Figure 2).
Most of the patients, 48% had diabetes duration of 1-
5 years while26.6% and 25.3% patients had diabetes 
for 6-10 years and >10 years respectively. CPI score in 
these groups were, 1.89± .51, 3.15±.56 and 3.32±.46 
respectively as shown in Figure 3.
In our study tooth loss was present in 59.5% in 
diabetic vs. 15% of non-diabetic. There were 12% 
smokers in diabetic group vs. 11.5% in non-diabetics. 
None of the study participant used gutka, pan or 
naswar.
In both groups tooth brush was most frequently 
practiced for oral hygiene. Fewer participants were 
finger user. Few patients used tooth powder, miswak 
and mouthwash. Most of diabetics brushed only 
once a day 85% compared to 83% non-diabetics. 
About 8% participants brushed occasionally.
Majority of diabetics, 60%, were on both insulin and 
oral hypoglycemic drugs. 25% were taking only oral 
hypoglycemic drugs and rest 15% were using insulin 
only. Mode of therapy, both insulin and oral 

hypoglycemic drugs did not affect periodontal 
status. 

Table I: Distribu�on of Study Popula�on according to
Age and Sex. (Pa�ents n=150)

Table II: Comparison of Periodontal Status of Diabe�c
and Non-Diabe�c Pa�ents

Table III: Comparison of Periodontal Status of Well
Controlled and Poorly Controlled Diabe�cs

Fig 1: Mean Community Periodontal Index In Diabe�cs
and Non-Diabe�cs.

Fig 2: Community Periodontal Index Score with
Glycated Haemoglobin
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Discussion
Results of our study showed high prevalence of 
periodontitis (87.49%) in diabetics. Diabetics had 
higher mean-CPI score (2.76±.78) as compared to 
non-diabetics (1.88± .95). Poor glycemic control was 
associated with worse periodontal status as 
compared to good glycemic control in diabetics.
Worldwide studies have shown that diabetic 
patients have increased prevalence of periodontal 
disease. A study from Eastern Mediterranean Region 

21 in Lebanon has shown prevalence of 94.5%, while 
22 23 

Yeluriet al. and Rajhanset al. have reported from 
India 84.5% and 86.4% of diabetics had periodontitis 
respectively. Our study has shown that 87.49% 
diabetics had periodontits.
The association of diabetes with periodontal 
inflammation has been subject of various studies. 
Diabetes has been implicated in initiation, 

9,10 progression as well as severity of periodontitis.
Diabetes increases the risk of developing 
periodontitis about three fold. This was 
demonstrated by Emrich et al. in a study on Pima 
Indians, who have highest prevalence of type-2 
diabetes mellitus in the world. He used probing 
attachment loss and alveolar bone loss parameters 
for this purpose. The odd ratio for diabetic subjects 
was 2.81 when attachment loss was used as 

24 
parameter and 3.43 when bone loss was used.
Studies from Pakistan also confirmed increased 
frequency of periodontitis in patients with 

25,26 diabetes. In study done by Fatima et al., using 
different parameters for periodontal disease showed 
higher deposition of plaques (87% vs.13%) and 
mobility index (85.5% vs.65%) in diabetics as 

25 compared to non-diabetics. Approva et al. 
performed a study in Bangalore involving patients 

from all ethnic groups and found that diabetics had 
higher CPI score compared to non-diabetics and the 

27 
difference was statistically significant. Our results 
are in agreement with above mentioned studies as 
mean-CPI scores were higher in diabetics as 
compared to non-diabetics. Another aspect our 
study was to observe how severity of periodontitis is 
related to glycemic control. Many studies have 
confirmed that periodontal status deteriorates with 

7,11,28 poor glycemic control. In this study higher CPI 
scores were observed with rise in HbA1c levels. A 
study was done at Services Hospital Lahore by 
Haseeb et al. where they included study subjects 
with good oral hygiene only. They analyzed the 
periodontal status of individual tooth in each study 
subject, using different parameter like probing 
depth, gingival recession and attachment loss. 
Results showed that periodontitis was significantly 
(p <0.001) more severe in poorly controlled diabetic 

29 
group compared to well controlled diabetics.
Similarly other studies showed glycemic control was 

23,27 
significantly related to severity of periodontitis.
However Basic et al. were unable to confirm this 

30
association.
Longer the duration of diabetes greater will be the 
severity of periodontal inflammation. Possible 
explanation is long standing hyperglycemia. Rajhans 

23 
et al. had declared that it was significant factor.
Approva et al. observed that CPI score was 
2.658±0.635when diabetes duration was less than 5 
years, and it rose up to 2.940±0.562 and 3.000±0.576 
in patients with diabetes duration of 6-10 and >10 

27 years respectively. We observed high CPI score with 
longer duration of diabetes, 1.89± .51, 3.15± .56 and 
3.32± .46 in patients with diabetes duration of 1-5, 6-
10 and >10 years respectively. Contrary to these 
results Bacic et al. and Yeluri et al. were unable to 
demonstrate significant effect of diabetes duration 

22,30on severity of periodontitis.
Altered immune response with decreased 
neutrophil phagocytosis and fibroblast function in 

7,8 
diabetes causes enhanced tissue destruction. This 
is stated to be responsible for high frequency of 
tooth mortality observed in diabetics. In this study, 
59.8% diabetics had missing teeth as compared 
to15% of healthy volunteers. A study from Pakistan 
reported tooth loss of 58.4% in diabetics and 10.7% 

25 
became edentulous. Similarly other studies showed 

Fig 3: Mean Community Periodontal Index Score against
Diabetes Dura�on
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that periodontitis is major cause of tooth loss in 
22,23,27diabetics.  Number of missing teeth increased 

24
significantly with time in diabetes mellitus patients.
It has been demonstrated that infrequent brushing is 
associated with severity of periodontitis. Higher CPI 
score was seen in individuals who brushed once daily 

31
compared with those who brushed twice daily.  
Majority of patients in both groups (brushed once a 
day) had poor oral hygiene so nullifying its 
confounding effect. Thus diabetes was an added risk 

23 
for population already at risk for periodontitis.

26Similar observation was made by Tanweer et al.
The high prevalence 87.49% in this study suggests 
that there is connection between the two chronic 
diseases. As both condition aggravate each other, 
recognition and treatment of periodontitis is 
essential. Importance of oral health should be 
emphasized in diabetic patients. It should be an 
essential element of diabetes management plan. 
There is a need for in depth patient education and 
consistent reinforcement by health care 
professionals.
Limitation of our study was that we possibly 
overlooked the confounding factors like age and 
poor oral hygiene as periodontitis severity increases 

23 
with age and poor oral hygiene. Present study was 
hospital based study with small sample size. Further 
large community based studies are required to 
investigate this important association.

Conclusion
Diabetes Mellitus patients have higher frequency of 
periodontitis as compared to non-diabetics. Its 
severity increases as glycemic control worsens. 
Moreover, its severity increases with duration of 
diabetes.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare the levels of depression, anxiety and stress between low and high achieving medical 
students.
Study Design: A cross-sectional descriptive study
Place and Duration of Study: This research was carried out in Islamic International Medical College, Pakistan, 

th th
from 11  May to 30  December 2018.

nd rd th thMaterials and Methods: The study sample comprised of 160 medical students of 2 , 3 , 4  and 5  year MBBS 
classes. Sampling was done by using purposive sampling technique. For comparison, the students were 
distributed in two groups depending upon their scores in recent professional examination. Low scoring group 
comprised of 20 students from each class, who scored lowest marks in the recent professional examination and 
were placed at the bottom of result sheet, while high scoring group comprised of those 20 students who were 
placed at the top of result sheet in the same class. Demographic data was obtained on a printed form and the 
depression anxiety stress scale (DASS-21) was used to record clinical variables. Statistical package for social 
sciences version 20(SPSS-20) was used for analysis of data. Paired sample T-test was used to find the difference 
in the mean scores of clinical variables between two groups.
Results:  The mean score for stress, anxiety and depression was 10.4, 16 and 15 respectively in low achievers. 
While the high achievers mean scores were 6.2, 8.7 and 9 on these variables respectively, with p-value below 
0.05. The results revealed relatively high psychological morbidity in low achieving medical students.
Conclusion: The level of depression, anxiety and stress is found to be higher in low scoring students as 
compared to high scoring medical students. 
                                                      
Key Words: Depression, Anxiety, Stress, DASS-21, Low and High Achieving Medical Students.

 worldthe levels  of anxiety, stress and depression are 
1-3

higher in medical students.  In line with global 
trends, the prevalence of these issues is also higher 

4-6
in Pakistan.  Stress leads to physiological changes in 
the brain and body and can present with changes in 
behavioral profile, which might come and go initially. 
However, persistent and severe stress, might lead to 
depression and anxiety. Clinical depression is 
characterized by persistent sadness, decreased 
capacity to enjoy, disturbed sleep impaired 
concentration, and ideas of suicide. Anxiety 
produces fear of unknown, restlessness, worrying 
thoughts and palpitation. Many studies have found 
that the life in medical colleges is quite stressful and 
can adversely affect the psychological health of 

6-9
students.  The stressors of medical college can 
adversely affect the academic progress of the 

10
students . Stressful factors commonly reported by 
students, are burden of studies, less sleep hours, 
unpleasant physical and emotional environment, 

11poor learning facilities and financial issues.  It was 
found that student with low grades were having 

Introduction
For the achievement of academic milestones, the 
psychological and emotional health of students plays 
an important role. All over the world, medical 
colleges offer opportunities for intellectual and 
professional growth to their students. The intended 
aim is to prepare them as future healthcare 
professionals. However, these future health care 
providers undergo a tough journey, leading to 
psychological issues, which can affect their health, 

1,2
morale and academic performance.  All over the 
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bottom of result sheet. While high scoring group 
consisted of 20 students scoring highest marks in the 
same professional examination and were placed at 
the top of score board. The Depression Anxiety 
Stress Scale (DASS-21) was used to measure the 
clinical variable .e.g. depression, anxiety, and stress. 
DASS-21 has 21-items, with seven items for each 
subscale. Students scored each item from 0-3, where 
zero meant "did not apply" and three meant "applied 
strongly”. Statistical package for social sciences 
version-20 (SPSS-20) was used to analyze the data 
and results were compiled accordingly. Keeping the 
objectives of the study in mind difference in the 
mean scores of depression, anxiety and stress was 
calculated. For this purpose paired sample T-test was 
used to find the difference in the mean scores of 
clinical variables between two groups. Statistical 
significance was based upon P-value of less than 
0.05.

Results
As shown in table-I, 160 students were divided into 
two groups, with 80 students in each group i.e. low 
and high scorning student. Out of 160 students, 
56(35%) were males and 104(65%) were females. 
Regarding age, 104(65%) were below 23 years and 56 
(35%) were above 23 years. Majority (97.5%) of the 
students were unmarried. Most of the students 
attributed their depression, anxiety and stress to 
their financial problems (46%), followed by study 
burden (26%). 

 12
severe stress, anxiety and depression.  As compared 
to males the female students were found to have 
higher level of perceived stress and they attributed it 

13-14to academic burden.  Some studies found that the 
students do not seek professional treatment 
because of fear of stigma. Thus only a small number 

15-16
of students receive professional care.  Poor 
psychological health of students leads to poor 
performance in academics. Follow up studies found 
that the level of stress in medical students is 
associated with academic performance of the 

17-18medical students.  However, no published study 
was found to compare psychiatric morbidity and its 
impact on academic performance in Pakistan.  In the 
light of this knowledge gap a question arises in the 
mind of all interested stakeholders, and particularly 
the faculty members of our medical colleges, 
whether our medical students; whose academic 
performance is low are suffering from relatively 
severe psychological morbidity? If found correct 
then proper measures can be taken to facilitate and 
help the student and avoid academic failure and 
associated complications. The objective of this study 
was to compare level of depression, anxiety and 
stress between low and high achieving medical 
students.

Materials and Methods
This was a cross-sectional descriptive study carried 
out in Islamic International Medical College, 

th th
Pakistan, from 11  May to 30  December 2018. The 
study sample comprised of 160 medical students of 

nd rd th th
2 , 3 , 4  and 5  year MBBS classes. After approval of 
ethics review committee, data collection was done 
by using purposive sampling technique, by trained 
psychologists. Forty students were selected from 
each of the four MBBS classes based on their marks 
in respective professional examination. The 
participants were provided with a consent form 
informing them about the purpose of study and 
voluntary participation. Confidentiality and comfort 
was ensured.  For the purpose of comparison, the 
students were distributed in two groups, the low and 
high scoring groups, which were operationally 
considered synonym to low and high achieving 
students, for the purpose of this study. Low scoring 
group consisted of 20 students, from each MBBS 
class; who obtained lowest marks in the recent 
professional examination and were placed at the 

Table: I Demographic Characteris�cs of Par�cipants
(N=160)
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1,8,14, 19- 21
psychological morbidity.  However, exact cause 
and effect relationship of those factors, with 
psychological morbidity, could not be established 
because of the descriptive nature of our study. 
To the best of our knowledge no published study was 
found in the national literature, with focus on 
comparison of psychological morbidity in low and 
high achievers. Therefore, for better understanding 
and management of psychological issues we need to 
explore whether the low achieving medical students 
are depressed and anxious before the respective 
professional examination. As psychological issues, 
may lead to poor concentration and difficulty in 
scoring better marks in the professional 
examinations. On the other hand it is possible that 
poor performance in professional examination may 
act as a stressful event, leading to anxiety and 
depression. Moreover, some students may be having 
psychological morbidity before entering the medical 
college, which subsequently worsens due to 
pressure of academic demands and adjustment in 
the new environment. These questions need further 
reflection and exploration in order to comprehend 
the precise dynamics of psychological morbidity in 
future healthcare providers.  Therefore, we need 
further research with larger sample size, multiple 
settings and appropriate study designs to find the 
cause and effects relationship of different 
demographic and psychological variables.

Conclusion
Based upon our finding we conclude that the levels 
of depression, anxiety and stress are higher in 
medical students with poor academic performance. 
This observation provides a useful insight to better 
understand the higher prevalence of psychological 
morbidity in academically low performing medical 
students. It is possible that provision of appropriate 
psychological support to these students might 
improve their psychological well-being and academic 
performance.
Limitations
A relatively small sample size, cross sectional design 
and single setting are the main limitations, therefore 
findings of this study cannot be generalized.
Declaration We declare that there was no conflict of 
interest involved in this research work and we did not 
receive any funds for its initiation and completion.

The mean scores and standard deviations with 
regard to Depression, Anxiety, and Stress were 
obtained for both the groups of medical students. As 
shown in table II, there is statistically significant 
difference between the mean scores obtained by 
high and low achieving medical students on 
Depression, Anxiety and Stress Scale. It means that 
the low scoring (achieving) medical students had 
comparatively severe stress, anxiety and depression 
as compared to high (scoring) achieving medical 
students. 

Discussion
The finding of this research shows a significant 
difference in psychological morbidity in low scoring 
medical students, when compared to the high 
scoring ones. The findings of this study not only 
substantiate the previous research evidence on the 
psychological issues in medical students but it also 
adds a new dimension that the levels of 
psychological morbidity are comparatively much 
higher in low achieving medical students. A previous 
study done in Malaysia concluded that low achieving 
students had increased depression, anxiety, and 

17stress than high achieving students.  The results of 
this study and previous studies show the significance 
of psychological morbidity and its negative influence 
on academic performance of the medical students 

18, 21and the need for prevention of these issues.  The 
perceived stressful factors, reported by students in 
this study are mainly socioeconomic, burden of 
various academic activities and problems in physical 
environment such as uncomfortable living and 
learning space.  It is possible that students, who are 
depressed and anxious, perceive things differently 
than those who are healthy. Moreover, the coping 
skills and personal resilience may also be different in 
students in both groups. Previous studies have also 
identified various factors related to physical, social 
and psychological environment of medical college; 
which were reported by the medical students having 

Table II: Differences in the Mean Scores of Clinical 
Variables between two Groups.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the perceptions of medical students about the effect of mentoring on professional 
development and to identify the problems faced during mentoring sessions in a private medical college.
Study Design: It was a qualitative phenomenological study.
Place and Duration of Study: This study was conducted at Islamic International Medical College Rawalpindi. It 
was completed in 6 months i.e., from Feb. 2016 to 31 July 2016.   
Materials and Methods: It was a qualitative phenomenological study A sum of 32 students were included in . 
this study, 16 from third year MBBS and 16 from final year MBBS. Students from each class were divided into 
two groups, each group comprising of 08 students. Two Focus Group Discussion were arranged. Focus Group 
Discussions were audio recorded, transcribed and analyzed by thematic analysis with NVIVO version 11. 
Results: Majority of the students found mentoring useful and a supportive program for their professional 
development, self-grooming, self-confidence and it helped them to increase their knowledge. Students were of 
the opinion that mentoring sessions had been helpful for improving their behavior with the patients. Students 
also highlighted that these sessions had positive effects on their professional and religious values. Students 
identified certain problems faced during these sessions like irregularity in mentoring sessions, frequent change 
of mentors, lake of advice and guidance on their career development by the mentors.
Conclusion: Medical students observe that mentoring has useful and beneficial effect on their professional 
development. However, they have highlighted certain shortcomings/problems of mentoring program run in 
IIMC. These deficiencies include lack of a structured mentoring program, irregularity in mentoring sessions and 
change of mentors. 

Key Words: Mentor, Mentee, Perceptions, Carrier Planning, Carrier Development, Professionalism, Professional 
Development.

the faculty encumbrance, in the meantime enabling 
professional cooperation and collaboration. It is 
constructive for academic institutions to introduce 
formal mentoring program, offer maintenance and 

4,5 ,6  
organize staff improvement for mentors
Mentoring skill is a respected possession for the 
faculty of academic medicine. It helps in shaping the 
professionalism of next group of physicians. Mentors 
are basically role models acting as directors, in order 
to help students for their personal development and 

7,8 
carrier planning over time. Mentors can be 
contributory in transmission of overt academic 
understandings necessary to master curriculum 
content. Essentially, they can improve implied 
understanding about the “hidden curriculum” of 
ethics, values and the art of medicine not 
demonstrated from texts. Mentors also provide 

9,10,11affectionate support and reinforcement.  There 
was a need for formal mentoring program which 
socializes young doctors to meet their professional 

12,13,14,15
needs.
Mentoring at Islamic international medical college, 

Introduction
The conventional characterization of a mentor is a 
reliable and honest counselor. A mentor has the 
capability to direct, monitor and provokes his or her 
mentee by increasing his or her acquaintance, 
responsiveness, and vision. Mentors are an 
influential force for developing successful 
professionals. Medical faculty having mentors often 
viewed that mentoring positively facilitates the 

1,2,3
personal development.  Effective mentoring 
surges carrier contentment in mentees. It reduces 
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coding was done using NVIVO version 11. Themes 
were selected and subthemes were identified. Six 
steps were followed for data analysis and 
interpretation. Transcripts were coded and themes 
confirmed. After identifying open codes, axial coding 
performed to find out subthemes. Selective codes 
were identified, and interpretation of results was 
done.

Results
Majority of the students found mentoring useful and 
a supportive program for their professional 
development, self-grooming, and self-confidence. 
Students agreed that it helped them to develop 
vision and increase their knowledge about life and 
living. Students were of the opinion that mentoring 
sessions had been helpful for improving their 
behavior with the patients in the hospital. Students 
highlighted that these sessions had positive effects 
on their professional duties and religious obligations 
and improved behavior towards peers, seniors and 
patients. They felt self-motivated and amended 
capabilities of teamwork and tolerance. Students 
identified certain problems faced during these 
sessions like irregularity in mentoring sessions, 
frequent change of mentors, lack of advice and 
guidance on their career development by the 
mentors.
The following themes and sub themes were 
extracted from the group discussion:
Medical Students' Perceptions
Themes and Subthemes

Riphah International University is based on group 
mentoring where one senior and one or more junior 
mentors are assigned a group of students. The 
mentors are selected from the faculty and 
management staff of Islamic international medical 
college. Once selected, the mentors   were trained 
and had to undertake special workshops on 
mentoring. The faculty members who had 
completed the “Post graduate Diploma in 
professional ethics and teaching methodology” for 
faculty members are preferred to take up mentoring. 
Social sciences department run strategic vision 
workshop of medical students in the first semester to 
help understand life vision. This study will help us to 
explore the usefulness and effectiveness of 
mentoring program run for undergraduate medical 
students. The valued responses compiled by this 
research will help to highlight the importance of 
mentoring program and the improvements required 
to make it more useful and effective. A study was 
planned to determine the perceptions of medical  
students about the effect of mentoring on 
professional development   and to identify the 
problems faced during mentoring sessions in a 
private medical college.

Materials and Methods
A qualitative phenomenological study was 
conducted at Islamic International Medical College 
Rawalpindi from Feb. 2016 to 31 July 2016 after an 
approval from ethical review committee of Riphah 
International University. Focus group discussion 
method was used. Students who attended the 
mentoring classes in their previous sessions were 
included in the study. Total 32 students were 
included, 16 from third year MBBS and 16 from final 
year MBBS. Students from each class were divided 
into two groups, comprising 08 students in each 
group. In this study, maximum variation sampling 
technique was used. Two Focus Group Discussions  
(FGDs) of MBBS students, were conducted to explore 
their understanding of the effectiveness, utility and 
problems of the mentoring sessions conducted in 
our institution.
Data was collected using questionnaire consisting of 
leading questions about their perceptions, attitudes 
and opinions. The group's composition and 
discussion was carefully planned to create a non-
intimidating environment. Data was transcript and 
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impact on their mentees. As mentors convey wisdom 
indirectly through their approaches, outlooks and 
concepts, they have ability to engage with students 
at all levels and tolerate and guide the emotions of 
their mentees. On the other hand, it is also important 
that students make independent decisions and have 
their own experiences. It fosters their personality 
development and they work with their personal 
struggles.
Respondent 1  Mentors were not role models so :
they did not give us practical points which are 
impressive enough to improve ourselves.
Respondent 2: We can improve these classes by 
having role models as mentors.
Respondent 3: These can be further enhanced by 
providing us with trained mentors' because 
everyone cannot be a mentor.
Personal Grooming: Students involved in mentoring 
observed that their mentoring classes improved 
their tolerance, their understanding of teamwork 
and vision about life. They were able to formulate 
and express their vision of life according to their 
requirements and internal satisfaction. It also 
increased their interest in research work as they feel 
it easy and accessible to research on topics of their 
own interest.
Respondent 1: We discuss different aspects of life 
and it helps us in improving our attitude towards 
patients, empathy and awareness about religion.
Respondent 2: We discussed many queries with our 
teachers and after reading book Adab e zindagi, we 
feel improved ourselves about daily life activities and 
attitude towards patients. 
Respondent 3: It added a little to our ethics. 
Respondent 4: May be we need separate classes on 
ethics. 
Improving Professionalism: Many of the students 
admitted that mentoring helped them in 
understanding professionalism and it guided them to 
act upon its different aspects.
Respondent 1: Mentoring helped us improving 
ourselves as a good doctor. It told us how we can be a 
doctor not only concerned about diseases of the 
patients but also about their psychological issues and 
social problems.
Respondent 2: It improved our self-motivation and 
workplace working.
Respondent 3: It increased our knowledge.

As a result of two focused group discussion among 
the students, following seven major themes were 
identified.
Structured Mentoring Program
Students expressed that mentoring classes should be 
with the same mentor and on regular basis. They 
claimed that a structured program will ensure  
continuity and establish secure relationship of 
mentees with the mentors. Students perceived 
mentoring as a personal relationship with faculty 
member engaged in helping the student in order to 
improve student's personal and professional 
prophecy. 
Respondent 1: I don't feel any improvement but this 
can be improved by making these sessions more 
structured.
Respondent 2: Mentoring sessions should be more 
frequent. May be for a limited time period but if 
teachers come prepared, it will be motivating.
Respondent 3: For better results, formal mentoring 
is necessary.
Respondent 4: Only two sessions were conducted 
last year, which I think are insufficient even if we 
consulted our senior teachers many times but these 
were informal meetings and teacher cannot assess 
us.  
Regular Mentoring Classes: Students reflected that 
mentoring classes were interrupted and insufficient  
for any impact on them. There is need for regularity 
and punctuality for these classes so that program 
implementation is ensured and proper feedback can 
be taken. Mentors also value the time they spend 
and mentee achieve guidance in most of the aspects 
of life through this affiliation.
Respondent 1: These sessions were insufficient. 
Mentoring sessions should be at least one after every 
two months. 
Respondent 2: Number of sessions during the year 
was insufficient. We need more sessions with trained 
mentors for better results. 
Respondent 3: Actually, mentoring classes should be  
in succession and on weekly basis for may be a 
limited time period. 
Respondent 4: We need regular sessions to avail 
benefits of mentoring.
Mentors as Role Models: Students emphasized that 
if mentors are role models, it may be a better setting 
for them. It is evident that mentor's personality has 
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A structured program ensures continuity and 
establishes secure relationships of mentees with the 
mentors. In this study, the student expressed that 
proper structuring of the mentoring program would 
ensure proper program implementation. Similar 
results were found in a study that was conducted by  

18
Buddeberg Fisher Medteach 2006.  The study 
showed that the majority of the mentoring programs 
lack a concrete structure, although the results of 
mentoring are promising, more formal programs 

18
with clear setup goals are needed.  In this study, 
student expressed that decrease regularity and 
punctuality leads to decrease in the impact of 
mentoring classes on them Similar suggestions were . 
made in a study done by Boyle  Preports on the 
development and assessment of mentoring 
programs. The study suggested that the sustained, 
involving relationships between mentor and mentee 

19 for best outcomes. It is evident that mentor's 
personality has impact on their mentee. In this study, 
a small number of students emphasized that if 
mentors are role models, they may guide better for 
their professional development. In a study by Allen 
TD, meta-analysis was used to review and synthesize 
existing empirical research concerning the career 
benefits associated with mentoring Comparisons of 
mentored versus non- mentored groups were  made, 
the findings were generally supportive of the 

20 benefits associated with mentoring. Students 
involved in the present study perceived that 
mentoring sessions helped students in their personal 
grooming, improving tolerance, understanding of 
teamwork and vision about life. They were able to 
formulate and express their vision of life according to 
their requirements and internal satisfaction.  In a 
study by Ndwiga C, a qualitative assessment was 
conducted to assess provider experiences and 
perceptions about mentoring. Mentees reported 
improved knowledge, skills, self-confidence, and 

21,22
team work.  Many of the students admit that 
mentoring helped them in overall understanding of 
professionalism as well as guided them to act upon 
its different aspects. Similar results are seen in a 
study by Sambunjak D, they found that mentorship 
was reported to have an important influence on 
personal development, career guidance, career 
choice, and research productivity, including 

24
publication and grant success.

Respondent 4: We have better communication with 
our peers.
Islamic Values: Students reflected that mentoring 
improved their knowledge about Islamic values. 
They discussed their queries with the respective 
mentors and it, in turn had an impact on their daily 
life activities and now they are more empathetic 
towards patients. 
Respondent 1: It only gave us knowledge about 
Islamic values and did not give us practical points in 
team working.
Respondent 2: Yes, it improved our religious and 
moral values.
Respondent 3:
Respondent 4: But we feel deficient regarding 
practical points, how to improve our self? And need 
more guidance in this aspect.
Career Guidance: Students had the opinion that 
their mentors were not much concerned about their  
carrier planning and only a short time talk was 
conducted during their sessions. If their teachers 
come prepared, they may give them valuable 
support in this aspect as well and it may become 
easier for them to choose the carrier according to 
their aptitude.
Respondent 1: It does increase our confidence and 
helped us in our future plans. 
Respondent 2: It increased our confidence but did 
not help us in our future plans.
Respondent 3: These classes were not so much 
concerned about our preparation of our carrier. 
Respondent 4: It improved self-motivation but not 
carrier planning.

Discussion
In this study, conducted at Islamic international 
medical college, most of the students found 
mentoring supportive for professional development, 
self-grooming and confidence. Students reflected 
that these sessions fostered their professionalism 
and helped in improving their self-confidence.  
Mentoring sessions were effective for improving 
behavior towards patients.  However, these sessions 
did not help them in carrier development. The 
religious impact of these classes had also been 
significant.  They emphasized that there was 
effective role of mentors and regular sessions were 
required for making it more beneficial. 
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Conclusion
Medical students observe that mentoring has useful 
and beneficial effect on their professional 
development. However, they highlighted certain 
shortcomings/problems of mentoring program 
being run in IIMC causing hindrance. These 
deficiencies include lack of a structured mentoring 
program, irregularity in mentoring sessions and 
change of mentors. 
Mentoring program is being implemented in most of 
the Universities; there is need for a structured 
program according to local environment, facilities 
and social values. So that it fulfills our student's 
requirements and fosters their capabilities.
Regular classes with timely feedback would be 
beneficial for student's satisfaction and will make it 
more practical according to the needs of the 
students of different classes and gender.
For effective mentoring, faculty development is 
necessary through workshops and seminars so that 
they may perform mentoring in appropriate manner, 
and it will satisfy the students as well.
There should be incentives for faculty so that they do 
not feel it a burden and able to provide quality time 
for mentoring. Assessment and evaluation are 
integral parts of this program. For improvement in 
future and removing flaws in this program, 
assessment at regular intervals with involvement of 
all stakeholders of institution is integral part of this 
program.
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LETTER�TO�EDITOR

marks or grades of students should be considered for 
their entry to this sacred profession but also the 
moral, ethical and behavioral principles of the 
candidate should be concerned. It is also necessary 
to incorporate the students with skill to deal the 
patients with cultural competency in their curricula 
and then their sensitivity and response according to 
needs and expectations of patients also taking 
account of patient's age, culture, gender, lifestyle, 
beliefs, race, and disability.  Therefore, it is the dire 
need of time to understand and implement the 
knowledge, practice and realization of emotional 
intelligence. 
1. Cherry MG, Fletcher I, O'Sullivan H, Dornan T. Emotional 

intelligence in medical education: a critical review. Medical 
education. 2014;48(5):468-478.

2. Council GM. Tomorrow's Doctors 2003: Recommendations 
on undergraduate medical education.

3. Hargie O, Boohan M, McCoy M, Murphy P. Current trends in 
communication skills training in UK schools of medicine. 
Medical teacher. 2010;32(5):385-391.

Dear Sir/Madam
Emotional intelligence (EI) describes a person's 
ability to assess and respond to emotions of his/ her 

1own or of others.  It is a major contributor in daily life 
as well as health care delivery system. Every person 
belonging to this sacred domain needs to be 
compassionate enough to understand the sufferings 
and should be able to deal and manage the patient's 
problem effectively. There is no formal system of EI 
assessment at the time of recruitment in health care 
profession. The individuals with compassionate 
attitude, value and behaviors should be given some 
priority for being selected. They then must be 
trained for patient interaction and communication 
using the principles of emotional intelligence. This is 
necessary to avoid the unpleasant incidents that 
happen because of improper dealing from the 
professional that leads to increasing dissatisfaction 
of patients towards the professionals. Doctors, 
nurses, physical therapists and all  other 
professionals should be educated for delivering 
empathetic care. All of them should be good 
communicators. The General Medical Council 
(GMC), the body that regulates and controls the 
medical education standards in the UK, states that 
doctors in future will commune with patients and 
their relatives clearly, sensitively and efficiently by 

2listening effectively, sharing and responding.  They 
will keep the ethical and legal principles in their 

2behavior.  All these areas are under the umbrella of 
EI. The UK and other developed countries have taken 
serious account in incorporating and teaching 
doctor-patient relationship and communication in all 
the curricula of health professions and it is taught 

3
formally along with feedback system.  
It is recommended that the assessment prior to 
recruitment should be done and merely not the 

Contribution of Emotional Intelligence in Health Professional Education 
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(https://jiimc.riphah.edu.pk/downloads/). The 
sequence/ order of name of authors submitted at 
the time of initial submission of manuscript shall not 
be changed at any stage. 

Manuscripts are submitted online on following link: 
http://my.ejmanager.com/jiimc/. All authors are 
supposed to provide their contact details such as 
institution, cell numbers and E-mail addresses on the 
title page.

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 
other journal should be avoided as this fall into the 
category of publication misconduct.  A complete 
report following publication of a preliminary report 
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 
proceedings, may be submitted. 
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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 detecting 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 de-
clines 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

ETHICAL CONSIDERATIONS
The Journal of Islamic International Medical College 
(JIIMC) is committed to achieve and maintain ethical 

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 
article will be assessed by proper review process. 
Once accepted for publication, then disclosure will 
be made that 'it is a Dissertation based article'.

DISSERTATION/THESIS BASED ARTICLE

OBITUARIES should be of about 250 words. 
Editorials are written by invitation. 

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 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. 

REVIEW ARTICLE should consist of structured 
overview of relatively narrow topic providing 
background and recent development with reference 
of original literature. An author can write a review 
article only if he/she has written minimum of three 
original research articles and some case reports on 
the same topic. Review article should be of 2500 to 
3000 words with non-structured abstract of 150 
words and minimum 3 key words. 

CLINICAL CASE REPORT and brief or negative 
research findings may appear in this section. Clinical 
Case Reports should be of academic value and 
provide relevance of the disease being reported as 
rare or unusual. The word count of 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 maximum of 5 
references. It should not include more than 2 figures 
and one table.

SHORT COMMUNICATIONS should be about 1000 
words, with two tables or a non-structured abstract, 
illustrations and 5 references.

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 
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 local as well as international references. More 
than 50% of the references should be from last five 
years. 

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. 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. 

MATERIAL FOR PUBLICATION
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Review Board (ERB). 
· Authors should obtain direct permission from 

human subjects and respect their privacy. 
Written permission to reproduce photographs of 
patients, whose identity is not covered, should 
be sent with the manuscript; otherwise the eyes 
will be blackened out.

· Authors should declare any probable conflicts of 
interest and any financial support for the study 
may be disclosed as well.

· To notify promptly the journal editor if a 
significant error in their publication is identified.

· To respond appropriately and cooperate with 
any requests from the journal for data or 
additional information should questions about 
the paper arise after publication?

· To cooperate with the editor to publish an 
erratum, addendum, corrigendum notice, or to 
retract the paper, where this is considered 
essential.

 DEALING UNETHICAL PRACTICES

· Any complaint related to scientific misconduct or 
unethical practice of a manuscript; at any stage 
during or after the publication, brought into the 
notice of managing editor, will be taken 
seriously,  investigated cautiously but 
thoroughly. 

· Managing editor will collect the evidences and 
consult the Chief Editor to make initial decision 
about the investigation for an unethical 
behavior.

· Minor misconduct will be dealt by the managing 
editor in consultation with the chief editor.

· In case of serious misconduct, the managing 
editor, in consultation with the chief editor will 
make the decision, either by examining the 
available evidence themselves or after 
consultation with one or two experts.

· Sufficient opportunity will be provided to the 
accused author to explain their view point about 
the accusations of serious misconduct. 

· Following steps may be taken depending upon 
the nature and  severity of a misconduct:
ü A letter will be issued to the author or 

reviewer in case of a misunderstanding or 
misapplication of acceptable standards.

ü A warning letter will be issued to the author 
or reviewer covering the misconduct and as 

·  To declare that the submitted manuscript is not 
under consideration for publication in any other 
journal. 

· To declare about the originality of data 
submitted for publication. 

· To keep the record of all data related to their 
manuscript and provide the access to it in case of 
a genuine demand.

The cases of plagiarism, data manipulation, 
fabrication, and redundant or duplicate  publication 
w i l l  b e  d e a l t  a c c o r d i n g  t o  r u l e s  a n d  
regulations/recommendation of the ICMJE, PMDC 
and HEC. 
Few important responsibilities of authors include:

· To obtain permission to reproduce Photographs, 
tables or illustrations, from other sources and to  
acknowledge and cite content reproduced from 
other sources.

· When reporting experiments on human 
subjects,  declare whether  the  procedures 
followed were in accordance with the ethical 
standards of the committee on human 
experimentation (institutional  or  regional)  and  
with  the  Helsinki Declaration of 1975, as revised 
in  1983. 

· 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. 

· Author of the manuscript is required to submit 
the copy of the certificate of approval by the 
Institutional Review Committee (IRC)/Ethical 

values at all steps of publication process. We follow 
the guidelines of  International Committee of 
Medical Journal Editors (ICJME), Committee on 
Publication Ethics (COPE), World Association of 
Medical Editors (WAME) and higher Education 
Commission of Pakistan (HEC) to meet the standards 
of publication ethics.  
JIIMC follows the authorship criteria in compliance to 
the ICMJE definition of authorship (www.icmje.org). 
All the four conditions are to be fulfilled. We strongly 
discourage gift or ghost authorship.

· Author to submit Undertaking, Authorship and 
Copyright Performa at the time of submitting the 
manuscript. This will include the detail of 
contribution by all the authors.
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d. Finally you mention the objective of your study
MATERIALS AND METHODS
Methodology is written in past tense.
Follow this sequence without headings:

· Study design

· Place and Duration of Study 

· Sample size

· Sampling technique 

· Mention about permission of 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 
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 author's comment 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:
a. First of all very briefly summarize, Interpret and 

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

b. Discuss key studies relevant to your study.
c. Compare your work with other`s work.
d. Describe limitations of your study.
e. Suggest future work if necessary.
CONCLUSION
Conclusion should be provided under separate 
heading. It should be in congruence with the 
objectives. No recommendations are needed under 
this heading. 
REFERENCES
References must be given in the Vancouver Style 
only. References should be numbered in the order in 

a warning to future behaviour.
ü Publication of a formal notice detailing the 

misconduct.
ü A formal letter to the head of the author's or 

reviewer's department and Institution.
ü Formal retraction or withdrawal of a 

publication from the journal. 
ü Debarment  of  the  authors(s)  from  further 

publication in the JIIMC for one  year  or  
permanent  depending  upon the nature of 
offence. 

TEXT ORGANIZATION
All manuscripts except Short Communication and 
Letter to the Editor should be divided into the 
following sections.
ABSTRACT
Abstracts of original article should be in structured 
with following sub-headings: i. Objective, ii. Study 
Design, iii. Place & Duration of Study iv. Materials & 
Methods, v. Results, vi. Conclusion. Four elements 
should be addressed: why did you start, why did you 
do, what did you find and what does it mean. Why 
did you start 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; our 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 abstract. Review article, case 
report and other require a short, unstructured 
abstract. Commentaries do not require abstract.
INTRODUCTION
Write this section with references as per following 
instructions:
a. 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.

b. 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.

c. You write the rationale (justification) of your 
study.
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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. 
PLAGIARISM POLICY 
JIIMC follows the guidelines of ICMJE, PMDC and HEC 
for any kind of plagiarism. These guidelines can be 
accessed at www.icmje.org, www.pmdc.gov.pk  and 
www.Hec.gov.pk . Author is advised to go through 
these guidelines before submitting their manuscript 
with JIIMC. The cases of plagiarism will be dealt 
according to rules and regulations/recommendation 
of the ICMJE, PMDC and HEC. The disciplinary 
committee of JIIMC comprises of the staff, Managing 
editors and Editor in Chief to deal with cases of 
plagiarism. 
All  articles  submitted  to  JIIMC are  checked by 
antiplagiarism software TURNITIN. JIIMC   follows   
the   standard   definition   and   description   of   
plagiarism and follow the recommendations by 
Committee   of   Publication   Ethics   (COPE), ICMJE, 
Pakistan Association   of   Medical   Editors   (PAME),   
Higher   Education Commission   (HEC)   of Pakistan 
p o l i c i e s  a b o u t  p l a g i a r i s m  ava i l a b l e  o n  
www.cope.org.
! 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   
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 
accordance to COPE   guidelines.

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

! 	 In case an satisfactory explanation  editorial   

which they are  in the text. At the end superscripted
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 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.
TABLE AND ILLUSTRATIONS
Tables and illustrations should be merged within the 
text of the paper, and legends to illustrations should 
be typed on the same sheet. Table 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 numeral 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 foot notes and 
when they first appear in text. When graphs, 
scattergrams, or histogram 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 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. 
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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.
COPYRIGHT
Material printed in this journal is the copyright of the 
JIIMC and may not be reproduced without the 
permission of the editors or publishers. Instructions 
to authors appear on the last page of each issue. 
Prospective authors should consult them before 
writing their articles and other material for 
publication. The JIIMC accepts only original material 
for publication with the understanding that except 
for abstracts, no part of the data has been published 
or will be submitted for publication elsewhere before 
appearing in this journal. The Editorial Board makes 
every effort to ensure that accuracy and authenticity 
of material printed in the journal. However, 
conclusions and statements expressed are views of 
the authors and do not necessarily reflect the 
opinions of the Editorial Board of the JIIMC.
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.

board   may   recommend   appropriate   
changes   after which the review process for the  
submitted   manuscript   may   commence.

!	 In case  of  non  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   of   already   published   article (as 
the case may be).

! 	 Barring the authors(s)  from  further publication 
in the JIIMC for one year or permanent  
depending  upon the nature of offence.

!	 The author will be on watch. HEC,  PMDC and  
author's  institute  will  also  be  notified  for  
information and possible action.

! 	 In   case   of   multiple   submissions, editors of 
other journals will also be informed. The   
author(s) 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

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.
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