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Hearing is a special sense that across the lifetime 
allows us to engage with environment, communicate 
with fellow beings, express our thoughts, gain 
education, seek employment and opportunities to 
improve quality and standard of lives for ourselves, 
our families and the communities we live in. It is not 
surprising that hearing loss, an invisible disability, 
can be devastating not only for the individual 
suffering from it but for their families, communities 
and society at large. 

Burden of Hearing loss across the globe and in 
Pakistan:

rdOn March 3 , 2021 the World Health Organization 
(WHO) published the first-ever World Report on 
Hearing. This comprehensive document described 
the global burden of hearing loss, its distribution 
amongst member nations and the status of hearing 
health care[1]. Concurrently, in an article published in 
The Lancet, the Global Burden of Disease (GBD) 
2019 Hearing Loss Collaborators highlighted the 
trends in global hearing loss over the last 30 years and 
its impact on the years-lived with disability (YLD)[2]. 
Using the data from 1990 to 2019 the GBD group 
made predictions for 2050 that are a cause of concern 
for health care systems, policy makers, people living 
with hearing loss and society at large. This is 
particularly of alarm for low- and middle-income 
countries such as Pakistan.

An estimated 1.57 billion people across the world had 
some degree of hearing loss in 2019, accounting for 

3
20.3% of global population.  Of these, 466 million 
people have disabling hearing loss that includes 34 
million children. Vast majority of people with hearing 
loss (80%) live in low- and middle-income countries. 
The burden of hearing loss as measured by the years-

lived with disability increased by 73% from 1990 to 
2019 as 43 million years of quality of human life time 
was lost due to hearing related disability in 2019 

2
alone.  While there are no large-scale Data indicating 
the exact incidence and prevalence of hearing loss in 
Pakistan, a survey conducted in 1998, noted a point 

4
prevalence of 8% in a sample of 607 children.   

Impact of Hearing Loss

The impact of hearing loss depends on several 
factors; the most important being the age of onset, 
severity, socioeconomic status of the family and the 
country people with hearing loss live in, the public 
health infrastructure and the access and quality of 
hearing healthcare. 

In children, hearing loss is particularly damaging as if 
unaddressed it leads to poor language development, 
lack of communication, poor self-esteem, lack of 
schooling, behavioral and mental health issues. 
Continuing into adulthood these issues lead to poor 
social connectivity, isolation, anxiety, depression and 
lack of employment. Parents and families caring for 
children with hearing loss suffer emotional and 
psychological distress, loss of family income and 

5
decline in quality of life.  

Adult onset hearing loss is typically the result of 
excessive noise exposure (from occupation, 
increased ambient noise or personal audio devices). It 
can result in loneliness, isolation, declining quality of 
life, increased risk of depression and anxiety. There is 
increasing evidence that hearing loss in adult life is 
associated with poor outcomes in patients suffering 
from chronic medical comorbidities such as diabetes, 

6hypertension, coronary artery disease and the likes.  
7

Furthermore, it increases the risk of dementia by 9%.  
Adult onset hearing loss also takes significant toll at 
the family and close relationships and the patients 
become increasingly isolated fueling the vicious 
circle of loneliness and depression. This also results 
in decline in gainful employment and adds significant 
burden to the healthcare systems. 

Global Epidemic of Hearing Loss: Challenges and Opportunities for Pakistan
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Why urgently addressing Hearing loss is 
important for Pakistan?

Using a conservative estimate of population level 
prevalence of 15% it is expected that there are 34 
million people living with some degree of hearing 
loss in Pakistan including approximately 6.5 million 
children. As noted in the GBD study these numbers 
are expected to grow by 56% in the year 2050. The 
WHO very conservatively estimates the annual 
global cost of unaddressed hearing loss to be close to 1 
trillion US dollars. Health-care sector cost for 
providing care for children and adults with hearing 
loss is estimated to be around $314 billion. This does 
not include the cost for provision of services and 
rehabilitation. The primary education cost for 
children with hearing loss between age 5-14 years is 
$27 billion in excess of that for their normal hearing 
peers. The cost related to unemployment and 
premature retirement is estimated to be $182 billion. 
More importantly, cost to the humanity resulting from 
social isolation, communication difficulties and 
stigmatization of hearing loss is an additional $456 
billion- The World Report on Hearing notes these 

1,8costs to be a very conservative estimate.  It is clear 
that unaddressed hearing loss is a direct contributor to 
poverty and declining socio-economic status and 
addressing this epidemic should be a priority at all 
levels of human-social enterprise. 

What should be done?

It is clear that the implications of unaddressed hearing 
loss for low- and middle- income countries such as 
Pakistan are colossal. Awareness is the first step in 
solving any problem. Engaging various stakeholders 
from public and private sector to coordinate the health 

rdawareness campaigns around March 3  as the world 
hearing day will go a long way to engage public. 

Approximately, 60% of childhood hearing loss can be 
prevented by preventive health services that include 
vaccinations, family education on nutrition and 
hearing health, early identification and treatment of 
ear infections. Several initiatives of the recently 
rolled out comprehensive Ehsaas program by the 
Poverty Alleviation and Social Safety Division can 
provide a great platform to address this epidemic. The 
National Socio-Economic Registry 2020, in addition 
to advising policymakers, will provide much-needed 
data to prioritize funding for resource allocation. 
Coordinating and escalating existing vaccination 

drives to provide comprehensive vaccination 
coverage to population against the organisms causing 
otitis media is a critical step to reduce the burden of 
childhood hearing loss. Hearing health screening at 
school entry should be an important focus as timely 
intervention at this stage can prevent the vicious circle 
of personal and social decline in children with hearing 
loss and their families. Access to assistive 
technologies and rehabilitative services is critical so 
effective interventions can ensure that a child with 
hearing loss can continue with education attainment. 
Trained social workers and guidance and career 
counselors working with the departments of 
education and health can be a great resource as these 
children walk into adulthood. 

Educational campaigns focused on general public and 
private sector should raise awareness on the impact of 
noise pollution. Medical school education should 
increase focus on preventive services and family and 
population counseling on healthy hearing related 
lifestyle interventions. Such interventions include 
increasing awareness of noise pollution, monitoring 
and reducing exposure to “toxic” levels of sound 
through personal audio devises and use of proper 
protective equipment for high risk occupational roles.  

Investing in and developing a competent workforce of 
audiologists, otolaryngologists and speech therapists 
is critical to meet the needs of this growing group of 
vulnerable people. Legislative and policy making 
efforts should focus on providing access to 
technology that can address the communication 
needs. 

In summary, Pakistan is at the forefront of the global 
hearing loss epidemic. If unaddressed this would be a 
significantly strain to the human, societal and 
financial capital of the country. The good news is that 
with proper planning, co-operation, stakeholder 
engagement and resource management cost effective 
interventions can change the trajectory and 
significantly improve the lives of Pakistanis living 
with hearing loss and contribute to the economic and 
social uplifting of the country.  
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Introduction

Renal Cell Carcinoma (RCC) is a prevalent kidney 
cancer that stands at the 8th place in adult neo-

1
plasms.  There are different subtypes of RCC based on 
their histologic, cytogenetic and molecular characteris-
tics. A well-established association is exists between 

2
morphology and genetics of RCC . A single subtype 
of RCC may be an assortment of diverse morphologies. 
Many a times, a single subtype comprises of 2 to 3 dis-
tinctive subtypes. Carbonic Anhydrase IX can serve as 

3a useful marker in determining its differential diagnosis.  
However for the selection of suitable treatment plan, 
specific diagnosis of its subtype is quite crucial. Staging 
is based on the size and pathological features of the 
tumor. Metastatic disease manifests in about 30% of 
the patients while tumor recurrence occurs in 40% of 

4the patients.  While determining treatment plan and 
its effectiveness, factors influencing the prognosis 

5portray a major role.  Patients with slow growing tumors 
and lesser metastatic risk can be kept under observation 
before the initiation of the treatment. On the contrary, 
cytoreductive nephrectomy will be required for patients 

6with bad prognosis.  There is a well-established asso-
ciation between RCC and various environmental factors 
such as smoking, obesity, hypertension, estrogen and 

7metal exposure.  Documented studies have demons-
trated fluctuating relationship between smoking and 

8various subtypes of RCC.  In this study, we tend to 
explore the relationship of various subtypes of RCC 
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Abstract 

Objective: To determine the association of various subtypes of Renal Cell Carcinoma with smoking, grading 
and staging.

Methods: A descriptive cross-sectional study was conducted in the Pathology and Oncology departments of 
King Edward medical University, Lahore from April 2019 to June 2020. A total of 226 cases were included in 
the study using purposive consecutive sampling. Association of tumor subtype with smoking, grade and stage 
of tumor was studied with the help of cross tabulation of these variables in SPSS 22.

Results: Out of the 226 cases, 57(25.2%) presented with high grade and 169(74.8%) with low grade RCC. 
Out of these, there were 98(43%) male smokers and 22(9.7%) female smokers. 

When subtype was cross-tabulated against smoking (p=0.013) there were 74(32.7%) cases of clear cell 
carcinoma (including its subtypes sarcomatoid and rhabdosarcomatoid), 43(19.02%) cases of papillary RCC 
and 3(1.32%) cases of chromophobe RCC. 

When subtype was cross-tabulated against stage (p=0.018), 62 (27.43%) cases of clear cell, 25(27.7%) cases 
of papillary and 3 (3.3%) cases of chromophobe variant presented at the T4 stage.   

Conclusion: Chromophobe carcinoma of kidney is associated with smoking, higher grade and higher stage. 
We found no significant association of any other specific subtype with gender, smoking and grade of RCC. 
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with smoking, grading and staging.

Methods

This was a descriptive cross-sectional study carried 
out at the Department of Pathology in collaboration 
with the Department of Oncology, King Edward 
Medical University, Lahore, from April 2019 to June 
2020. The study was approved by Institutional Review 
Board (710/RC/KEMU)of the university in 2019. A 
total of 226 cases were selected using the databases of 
the involved departments. The inclusion criteria included 
all excisional/incisional, adequate biopsies of renal 
cell carcinoma after taking telephonic consent. Auto-
lyzed / inadequate specimens and those patients who 
did not give consent or having insufficient clinico-
radiological data for staging of tumor were excluded 
from the study. The subjects were either approached 
directly or via audio/video telecommunication. Comp-
lete history was recorded in 226 cases/patients out of 
400 patients. Rest 174 patients did not have complete 
histological or radiological data to be included in the 
study.

The histological subtyping for each subject was under-
taken according to the WHO classification (The Inter-
national Society of Urologic Pathologists (ISUP) in 
2012 suggested a grading system for clear cell RCC 
and papillary RCC, as follows:

Grade 1 = Inconspicous nucleoli at 400x magnifica-
tion of microscope.

Grade 2= Clearly visible nucleoli at 400x magnification.

Grade 3= Clearly visible nucleoli at 100 x magnification

Grade 4= Extreme pleomorphism or rhabdosarcomatoid 
9and/or sarcomatoid morphology.

Staging was done with the help of TNM staging system 
2019 i.e.T1: Tumor of kidney 4-7cm size, T2: tumor 
size >7cm, T3:Tumor extension into major veins, 

9
T4:Tumor reached adrenal gland or beyond.

Quantitative variables like age were expressed as mean 

and standard deviation. Qualitative variables including 
gender, smoking, tumor type, stage and grade were 
analyzed by percentages, descriptive statistics and 
cross-tabulations. 

Results 

A total of 226 cases of Renal Cell Carcinoma were 
included in the study. Age of these patients ranged 
from 23 to 77 years of age with a mean age of 54.31± 
9.185. 187 (82.7%) were males and 39 (17.3%) were 
females. Out of 226, 57 (25.2%) were low grade tumors 
and 169 (74.8%) were high grade tumors (Table II). 
Similarly, 19 (8.4%) presented with T1, 23 (10.1%) 
with T2, 94 (41.5%) with T3 and 90(39.82%) at T4 
stage of RCC (Table I). Clear Cell Subtype 
(including its  subtypes sarcomatoid and 
rhabdosarcomatoid variants) was found in 151 (66.8%) 
of the cases, Papillary Carcinoma in 71 (31.4%), and 
Chromophobe RCC in 4 (1.8%) cases. 

Out of the 226 cases, there were 98(43%) male smokers 
and 22(9.7%) female smokers. When subtype was cross-
tabulated against smoking (p = 0.013), there were 74 
(32.7%) cases of clear cell carcinoma (including its 
subtypes sarcomatoid and rhabdosarcomatoid), 43 
(19.02%) cases of papillary RCC and 3(1.32%) cases 
of chromophobe RCC(Table III). Similarly among 
the non-smokers, there were 77(34.02%) cases of clear 
cell carcinoma, 28(12.38%) cases of papillary RCC 
and 1(0.44%) case of Chromophobe RCC. When sub-
type was cross-tabulated against stage (p=0.018, Table 
I), there were 10 (4.4%) cases at T1, 15 (6.6%) cases 
at T2, 64 (28.31%) at T3 and 62 (27.43%) cases at T4 
stage for the clear cell variant of RCC. Similarly, 9 
(3.9%) cases of papillary RCC presented at T1, 8  (3.5%) 
at T2, 29 (12.38%) at T3 and 25 (11.06%) at T4. There 
were null cases of chromophobe variant of RCC presen-
ting at T1 and T2 while there was just one case of 
chromophobe RCC presenting at T3 and 3 (1.3%) 
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Table 1:  Cross-tabulation of Subtype and stage of tumor  (p value=0.018)

Tumour Size and Extent
Subtype

Total
Clear cell Papillary Chromophobe

Confined  to kidney, 1-7 cm, T1 10(4.4%) 9(3.9%) 0 19(8.4%)

Confined  to kidney, >7 cm,T2 15(6.6%) 8(3.5%) 0 23(10.1%)

Extension into major veins or perinephric tissues, but not into 
ipsilateral adrenal gland or beyond Gerota's fascia,T3

64(28.3%) 29(12.38%) 1(0.44%) 94(41.5%)

Involves ipsilateral adrenal gland or invades beyond Gerota's 
fascia,T4

62(27.4%) 25(11.06%) 3 (1.3%) 90(39.82%)

Total 151(66.8%) 71(31.41%) 4(1.8%) 226(100%)



cases at T4 stage. Similarly when subtype was cross-
tabulated with grade (p=0.261,Table II), there were 
108(47.7%) cases reported as high grade clear cell 
and 43(19.02%) cases were low grade clear cell carci-
noma. Papillary high grade tumors were 58 (25.6%) 
and 13(5.75%) were low grade tumors. The cases of 
chromophobe carcinoma with high grade nuclear fea-
tures were 3(1.32%) and low grade were 1(0.44%).

Discussion

Tobacco use registers as a high risk, which is still aver-
table habit in industrialized nations. Tobacco is a well-
known fount of aromatic hydrocarbons and nitroso 
compounds, all of which lead to bulky DNA adduct 
formation, single- and double-stranded DNA breaks, 
and base modifications, and hence can cause DNA 

10
damage.  These events complement an individual’s 
tendency of genetic predisposition to smoking-related 

11
cancer like VHL mutations.  In US, the average age 
for diagnosis of RCC is 6412. Clear cell subtype mani-
fests the greatest association with many modifiable 
and non-modifiable risk factors and is the most common 
histological subtype, succeeded by papillary and chro-

13mophobe.  A study conducted in India also demonstated 
clear cell variety to have association with advanced 

14stage.  Another study from India showed 52.79 years 
to be the mean age of presentation. A study in Pakistan 
in the year 2011 revealed that the mean age of presen-
tation was 56.3 years which was quite similar to Indian 
study as compared to the West that showed 64 years as 
mean age. The most common was Grade II (60%) 
followed by grade III (36%) and then grade IV (4%).  
Again in this study, clear cell variant once again appeared 

15
as the most frequent subtype (n=9; 69.2%).  The  
chromophobe type of renal cell carcinoma was very 

16
rare in their study, similar to our findings.

Considering the trends of association of various sub-
types with the stage of RCC as noticed in the previous 
studies, the clear cell subtype showed a less favorable 
outcome compared with papillary and chromophobe 
subtypes, and is more expected to present at an advanced 
stage, and shows a greater inclination towards metas-

17
tasis.  A case report demonstrated RCC invading uterus, 
fallopian tube and bilateral ovaries was of clear cell 
subtype demonstrating grade 3 and final pathologic 

18
stage as pT4N1M1.  These studies support our findings 
of clear cell carcinoma being associated with advanced 
stages (T3 and T4) with p-value of 0.018( p<0.005) as 
64(28.3%) and 62(27.4%) of the cases of RCC are of 
clear cell carcinoma in the T3 and T4 stages respectively 
versus only 10(4.42%) and 15(6.63%) cases (clear cell 
carcinoma) in T1 and T2 stage. Pattern of involvement 
of other subtypes were also observed in some other 
studies showing tumor stage was significantly associated 
with histopathology (p< 0.001).They observed clear 
cell histology, of whom 28% had T3, T4, N or M disease, 
while patients with papillary and chromophobe varie-
ties, in comparison, had less odds to present with 

19advanced disease (17.6% and 16.9%, respectively).  
Our findings oppose the results of the above mentioned 
previous studies as papillary and chromophobe sub-
types are also significantly associated with large tumour 
size or advanced stage with 29(12.83%) and 25 (11.06%) 
cases of papillary subtype being in T3 and T4 stage 
versus only 9(3.98%) and 8 (3.54%) in T1 and T2 stages. 
Similar trends were observed in the chromophobe sub-
type with 1(0.44%) and 3(1.33%) cases being in T3 
and T4 stage and no case in T1 and T2 stage.

Viewing the trends in association of  subtype with grade, 
our studies clearly negate the results of previous studies 
where they found major link between grade and subtype 
with 94.7% of clear cell variant were cases that showed 
grade 3 or 4 tumors compared with only 28.8% and 
32.7% of papillary and chromophobe cases, respectively 
(p <0.001)  by finding no significant association between 
histopathology subtype and grade with p-value of 
0.457 (p>0.005) as all the three subtypes showed an 
equal percentage of high and low grade feature in 
them and overall both papillary and chromophobe 
appeared to have shown high grades as 58(25.6%)  
cases were of high grade papillary (compared to only 
13(5.75%) of low grade papillary cases) and 3(1.32%) 
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Grade
Subtype Total

Clear cell Papillary Chromophobe

Low grade 
(Grade I,II)

43(19.02%) 13(5.75%) 1(0.44%) 57
(25.2%)

High Grade 
(Grade III,IV)

108(47.7%) 58(25.6%) 3(1.32%) 169
(74.8%)

Total 151 71 4 226

Table 2:  Association of subtype of tumor with Grade 
(p=0.261)

Smoking
Subtype

Total
Clear cell Papillary Chromophobe

Smokers 74(32.7) 43(19.02%) 3(1.32%) 120

Non-Smokers 77(34.02% 28(12.38%) 1(0.44%) 106

Total 151 71 4 226

Table 3:  Association of RCC Subtypes with Smoking 
(p=0.013)



cases were high grade chromophobe (vs only 1(0.44%) 
cases of low garde chromophobe carcinoma.

In an analysis of smoking’s association with subtypes 
in already done studies the USKC (United States 
Kidney Cancer) investigation denoted that smoking 
status didn’t have any association with any RCC sub-
types, although, current smokers were found to be at 
increased risk for all subtypes but chromophobe RCC 
which is highly in accordance with our findings of no 
significant association of smoking with any particular 
subtype having the p value of 0.351 (p>0.005) and an 
equal incidence of almost any subtype in patients irres-
pective of their smoking status with least incidence of 
chromophobe subtype in both smokers and non smokers 

20with 1.36% and 0.44% respectively.  As claimed by 
another study, active smoking happens to be more 
common with clear cell (23%) or papillary (26%) renal 
cell carcinoma than chromophobe renal cell carcinoma 
(6 %) ( p< 0.05 vs clear cell or papillary). Any coupled 
history of smoking was comparatively less common 
with chromophobe (26%) vs clear cell( 56% p=0.003) 

4
or papillary 58% (p=0.001) histology.  Our study distinc-
tly opposes the findings of this study by having no 
association of smoking with any particular subtype 
with smokers and non-smokers both at equal risk of 
developing the clear cell (32.7% cases in smokers vs 
34.07% in non-smokers), papillary (19.02% cases in 
smokers vs 12.38% in non-smokers) and chromophobe 
(32% vs 0.44%). Although all three high grade and 
high staged chromophobe carcinomas are associated 
with smoking, the number of cases is too low to infer 
any definitive conclusion.

In another study, active smoking was found to be  more 
common in patients with clear cell RCC and papillary 

4
RCC than those with chromophobe RCC.  Our findings 
revealed that chromophobe carcinoma, all three cases 
were associated with history of smoking. No other  
specific subtype had any association with smokers as 
both smokers and non-smokers with comparable occu-
rrence of almost all the subtypes.

Conclusion

Chromophobe carcinoma of kidney is associated with 
smoking, higher grade and higher stage. We found no 
significant association of any other specific subtype 
with gender, smoking and grade of RCC. 
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Introduction

Electroencephalography (EEG) is a complementary 
tool used to support the diagnosis of epilepsy and 

evaluate other neurological conditions, such as psycho-
genic nonepileptic seizures and encephalopathies. Some 
special conditions that can be diagnosed with a certain 
degree of confidence using EEG include Creutzfeldt-
Jakob disease and subacute sclerosing panencephalitis 

1
(SSPE).  Routine EEG has some limitations, which 
are not widely recognized; consequently, it has been 

1used suboptimally in clinical practice.  Several studies 
have shown that a large proportion of EEG requests 
could be inappropriate due to the prevalent misconcep-

Patterns of Abnormalities and Yield of Electroencephalograms in Young Adults in a 
Tertiary Care Medical center in Saudi Arabia

Abstract 

Objectives: To determine the yield of electroencephalograms (EEG) in various clinical scenarios, including 
epilepsy, in young adults.

Methods: EEGs performed on adults of both genders aged between 18 and 50 years between January 2009 
and December 2013 at King Abdulaziz Medical City, Riyadh were included.  Clinical indication and EEG 
findings were determined and correlated.

Results: Of 2,631 EEGs, 1,351 (51.3%) were for females. The mean age was 29.9 ± 9.4 years. A total of 1,928 
(73%) EEGs were outpatient. Indications included seizure/epilepsy, status epilepticus, altered level of 
consciousness, brain death, other indications, and unclear indications. Electroencephalograms were normal 
in 56.2% of the cases for seizure/epilepsy, 69.3% for altered consciousness, and 65.4% for other indications. 
When the indication was not clear, 50.6% of EEGs were normal. Epileptiform abnormalities were found in 
22.3% of the EEGs for seizure/epilepsy (p < 0.001). Slowing with or without epileptiform abnormalities was 
found in 23.1% of the EEGs for altered consciousness. Electroencephalograms for brain death confirmed 
diagnosis in 46.7% of the cases (p < 0.001). The highest frequency of abnormalities was seen in EEGs 
performed in the intensive care unit (91.2%), followed by wards (66.3%) and the emergency room (49.4%). 
Outpatient EEGs were abnormal only in 36.8% of the cases. Overall, 43% of EEGs showed some abnormality.

Conclusion: Electroencephalograms had a higher yield of abnormalities when appropriate clinical questions 
were asked. The greatest number of confirmatory EEGs was observed in brain death evaluations. Almost half 
of the EEGs for patients with suspected epilepsy were normal, with only 1 in 5 confirming it. Approximately 
2 in 5 EEGs showed some abnormality regardless of the indication.
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1,2
tion about its diagnostic capabilities.  The literature 
indicates that overinterpretation of EEG results can 
lead to misdiagnosis and unnecessary treatment when 
used for diagnostic confirmation by non-specialized 

3physicians.

Limited data is available about the diagnostic yield of 
routine EEGs in general, particularly in young adults. 
Few studies have investigated the sensitivity and speci-
ficity of routine EEGs performed for epilepsy. The 
yield of a single EEG for epilepsy could be up to 50%, 

3which increases with repeated EEGs up to 80%.  A 
recent study found that pre-test diagnosis of epilepsy, 
a young patient age, and not using antiepileptic medica-

4tions increased the yield of routine EEGs.  Electroen-
cephalograms requested for syncope usually have very 
low yield and hardly ever alter the management deci-

5,6sions.  In this study, we aimed to determine the yield 
of EEGs when ordered for conditions other than epilepsy. 
We also tried to determine the EEG yield when the 
clinical question was epilepsy or status epilepticus. In 
this paper, we present the results of various indications 
and their respective patterns of electroencephalogra-
phic abnormalities in young adults.

Methods

We conducted a cross-sectional chart review at King 
Abdulaziz Medical City, MNGHA, Riyadh for EEGs 
performed from January 2009 until December 2013. 
The study was approved by King Abdullah International 
Research Center (KAIMRC) institutional review board. 
Young adults of both genders were included. We arbit-
rarily defined young adults as people aged from 18 to 
50 years at the time of EEG. We set an upper limit of 
50 years because many EEG abnormalities in people 
older than that are considered nonspecific and age-

7related.  Patients with missing data regarding the inter-
pretation were excluded. The patients’ demographic 
information, clinical indications or questions for EEG, 
the EEG settings, and patterns of EEG abnormalities 
were recorded. The data was analyzed using SPSS 
version 23.0. Categorical data is presented as frequencies 
and percentages, while continuous data is presented 
as mean with standard deviations.

The EEGs were performed using a Compumedics 
digital EEG acquisition system (Compumedics Ltd., 
Melbourne, Australia) with scalp electrodes placed 
using the international 10-20 system. The EEG settings 
were categorized into outpatient clinics and inpatient 
settings, subcategorized as wards, emergency room 

(ER), and intensive care units (ICU). The indications 
for EEG were categorized into epilepsy/seizure, status 
epilepticus, altered level of consciousness, brain death, 
other indications (for example, syncope, vertigo, or 
unexplained fall), and unclear indications. All EEG 
reports were reviewed, and the results were classified 
as normal, epileptiform activity (focal or generalized), 
slowing (focal or generalized), electrocerebral silence 
(brain death), and borderline/nonconclusive. In many 
patients there were more than one abnormal finding. 
Normal variants were included in the normal EEG 
category. A chi-square test was used to determine statis-
tically significant relationships between variables.

Results

A total of 2,631 EEGs were included based on the 
inclusion criteria. Of those, 1,351 (51.3%) were perfor-
med on females. The patients’ mean age was 30.0 ± 
9.4 years, with a mean age of 29.4 for males and of 
30.5 for females. The EEG settings included outpatient 
and inpatient settings, with a small number of unde-
termined settings (Figure 1). The distribution of EEGs 
according to patient setting is shown in Figure 2. 

Figure 1 - Distribution of EEGs According to 
Clinical Setting

The indications for the EEGs were categorized as 
follows: seizure/epilepsy: 2,092 (79.5%); status epilep-
ticus: 26 (1%); altered level of consciousness: 225 
(8.6%); brain death: 15 (0.6%); other indications: 188 
(7.1%); and unclear indications: 85 (3.2%). 

The EEG findings were categorized as follows: norma 
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l: 1,499 (57%); slowing: 647 (24.6%; focal: 326 [12.4%], 
generalized: 377 [14.3%]); electrocerebral silence: 7 
(0.3%); borderline/nonconclusive: 313 (11.9%); epilep-
tiform: 541 (20.6%; focal: 395 [15%], generalized: 
180 [6.8%]). Table 1 shows the relationship between 
various indications for EEG and the corresponding 
findings. The relationship between EEG findings and 
the EEG settings is shown in Table 2. Some patients 
exhibited more than one type of abnormality in the 
same EEG and are reported as separate findings.

Figure 2 - Distribution of Inpatient EEGs According 
to Setting

Approximately three-quarters of the EEGs in our co-
hort were performed in outpatient settings, whereas 
one-fifths were performed in inpatient settings. For 
the remaining, the exact setting could not be determined 
retrospectively. Among the inpatient EEGs, 52% were 

performed in wards, 29% in the emergency room, and 
19% in critical/intensive care units. Almost 9 out of 10 
(91.2%) EEGs performed in an ICU setting showed 
some kind of abnormality. Generalized slowing was 
noted in 61.8% of all ICU EEGs, epileptiform abnor-
malities were seen in 15.7% of the cases, and electro-

cerebral silence was seen in 5% of the EEGs. 
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Table 1:  EEG Findings in Relation to Various Clinical Questions/Indications

Indication for EEG
EEG Finding

Normal Brain dead Slowing* Epileptiform*
Borderline

/nonconclusive*
Total

Seizure/Epilepsy n 1,175 0 515 467 249 2,092

% 56.2% 0% 24.6% 22.3% 11.9%

Status epilepticus n 2 0 17 12 4 26

% 7.7% 0% 65.4% 46.2% 15.4%

Altered level of 
consciousness

n 156 0 38 26 29 225

% 69.3% 0% 16.9% 11.6% 12.9%

Brain death n 0 7 3 1 5 15

% 0% 46.7% 20% 6.7% 33.3%

Other n 123 0 45 23 13 188

% 65.4% 0% 23.9% 12.2% 6.9%

Not clear n 43 0 29 12 13 85

% 50.6% 0% 34.1% 14.1% 15.3%

* Some EEGs showed more than one type of abnormality and are reported as separate findings.

Table 2:  EEG Findings in Relation to Settings

Finding
Setting

Out-
patient

Wards ICU ER
Undeter-

mined
Normal n 1,218 92 9 78 102

% 63.2% 33.7% 8.8% 50.7% 58.6%
Brain death n 0 1 6 0 0

% 0% 0.4% 5.9% 0% 0%
Slowing n 360 132 69 44 42

% 18.7% 48.4% 67.7% 28.6% 24.1%
Epileptiform n 402 59 16 32 32

% 20.9% 21.6% 15.7% 20.8% 18.4%
Borderline/

nonconclusive
n 208 49 19 20 17
% 10.8% 18.0% 18.6% 13.0% 9.8%

ICU - intensive care unit, ER - emergency room.

Table 3:  EEG Requests According to Gender

Gender

Indication

Male
(n = 1,280)

Female
(n = 1,351)

n % n % p-value

Seizure/Epilepsy 1,024 80% 1,068 79.1% 0.547

Status epilepticus 20 1.6% 6 0.4% 0.004

Altered level of 
consciousness

75 5.9% 150 11.1% <0.001

Brain death 14 1.1% 1 0.1% 0.001

Other 100 7.8% 88 6.5% 0.196

Not clear 47 3.7% 38 2.8% 0.213



The gender differences between the number of EEGs 
requested for various indications are shown in Table 
3. Male patients had significantly more requests for 
status epilepticus and brain death, while females had 
more requests for altered level of consciousness.

The highest abnormality frequencies were seen in 
EEGs performed in ICUs (91.2%), followed by wards 
(66.3%) and the emergency room (49.4%). The outpa-
tient EEGs were abnormal only in 36.8% of the cases. 
Overall, 43% of the EEGs showed some abnormality. 
EEGs requested for brain death confirmed diagnosis 
in 46.7% (p < 0.001), while none of the EEGs perfor-
med for status epilepticus confirmed it.

When analyzing the sensitivity and specificity of 
clinical suspicion of seizures/epilepsy, we found that 
EEG was sensitive in 22.3% of the suspected seizure/ 
epilepsy cases and specific in 87.9%.

Discussion

Although many different pathological processes disturb 
brain function, the EEG abnormality findings are limited. 
Moreover, despite reliably indicating brain dysfunction, 
EEG rarely distinguishes between abnormality etiology 

8and pathology.  It has been shown to have greater poten-
tial and to be of more crucial value when trying to 

9answer specific, clearly defined questions.

In the field of electroencephalography, it is known that 
certain findings seen in patients of older age may easily 
be misinterpreted as abnormalities. As many as 52% 
of EEGs in asymptomatic elderly people can be consi-
dered abnormal when compared to healthy young adults 

7
due to normal variants, EEG artifacts, and other factors.  
In our study, we arbitrarily defined young adults as 
people aged between 18 and 50 years to avoid potential 
misinterpretation of the findings. We considered the 
age of 50 as our upper limit because the Saudi popula-
tion is still a young population with a current life expec-

10 
tancy of 74 years.

Electroencephalograms are commonly used for the 
evaluation of patients with suspected epilepsy. However, 
they have also been used for a variety of other condi-
tions and indications. Head trauma, encephalitis, and 
memory impairment are some of the common indica-
tions. In our study, an EEG was requested for epilepsy 
or suspected seizures in 79.5% of the cases. In addition 
to altered level of consciousness, suspected brain death, 
and suspected status epilepticus, a number of EEGs 
were requested for other conditions, such as vertigo, 

dizziness, migraine, hallucinations, abnormal behavior, 
memory impairment, and postural imbalance.

Electroencephalograms can show nonspecific abnor-
malities in a number of conditions, such as dementia, 

8
migraine, and psychotic illnesses.  Even epileptiform 
abnormalities can be seen in patients who have never 

8
suffered from unprovoked seizures or epilepsy.  Electro-
encephalogram abnormalities should always be inter-
preted in a clinical context and considered supportive 

2
evidence.  In our series, a little less than half of all 
EEGs showed some kind of abnormality regardless of 
the indication. Epileptiform abnormalities were found 
in almost one-fifth of all EEGs. When the clinical ques-
tion was epilepsy/seizure, epileptiform abnormalities 
were found in little more than 20% of the cases, while 
more than half of all EEGs performed for epilepsy were 
normal. The rest of the EEGs for epilepsy/seizure 
showed nonspecific slowing or were nonconclusive/ 
borderline. This is consistent with previous studies, 
where the sensitivity of the first EEG for epilepsy was 

11,12 reported to be between 17% and 29%.

The yield of outpatient EEGs is generally considered 
low, particularly when the pre-test diagnosis is not clear 
or is other than epilepsy/seizure. Epilepsy or suspected 
seizure was the reason for requesting 82.3% of all out-
patient EEGs. As expected, majority of all outpatient 
EEGs were normal, while 20.9% showed epileptiform 
abnormalities (7.2% generalized and 14.9% focal). A 
recent study assessing the yield of routine EEGs in an 
outpatient setting reported similar results, with normal 
EEGs accounting for 66.7% and epileptiform abnor-
malities accounting for 13.2% (6.2% generalized and 

4 7% focal).

None of the EEGs performed for the question of brain 
death was normal. Although very few EEGs for status 
epilepticus were normal, all the abnormal EEGs showed 
epileptiform discharges or slowing, but none confirmed 
electrographic status epilepticus. This could be related 
to the possibility that EEGs were performed after initia-
ting treatment based on clinical suspicion or to the 
possibility that the actual cause of unconsciousness 
was other than nonconvulsive status epilepticus. When 
EEGs were performed without clearly stated or with 
nonspecific indications, we still found that 12–14% 
showed epileptiform activity. This is more than the 
expected rate for the general population, which has 

13
been reported to be around 2.2%.  Possible explanations 
could be that the history was not appropriately recorded 
by the requesting physician, or that it was for epilepsy/ 
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seizures, but the requesting physician did not mention 
it. We found that when the clinical pre-test probability 
was high, as in cases of brain death evaluation, the 
yield of EEG was high, whereas it was very low when 
it was for altered level of consciousness, unclear indica-
tions, or other indications. Previous reports also found a 
positive correlation between routine EEG and pre-test 

4diagnosis/indication.

Regarding specific abnormalities based on clinical 
questions or indications, the EEGs were found abnormal 
in 22.3% of all cases for epilepsy/seizure. Electrocerebral 
silence was noted in 46.7% of all EEGs requested for 
suspected brain death. Slowing or epileptiform activity 
was found in 23.1% of patients with an altered level of 
consciousness. A total of 34.6% of the EEGs performed 
for other indications showed abnormal findings. Among 
the EEGs with unclear indications, 47.7% were abnor-
mal with nonspecific abnormalities, including epilepti-
form activity. 

There was a male preponderance in EEGs performed 
for brain death and status epilepticus, whereas EEGs 
for altered level of consciousness were more frequently 
performed on females. Traumatic brain injury is one 

14the most common causes of brain death.  As our center 
is a trauma center, it is possible that this male prepon-
derance of EEGs for brain death is related to traumatic 
brain injuries common among male Saudi motor vehicle 
drivers, as until recently driving was a male prerogative 
in Saudi Arabia. Psychogenic nonepileptic events are 
more common in women and manifest in a variety of 

15
semiologies.  The higher frequency of EEGs for altered 
level of consciousness in females can possibly be 
explained by a great number of symptoms of nonepi-
leptic events.

The yield of EEG varies depending on the setting, the 
experience or specialty of the ordering physician, and 

4,6the indication or pre-test probability.  In our study, 
we found a higher yield in EEGs performed in ICUs, 
inpatient/ward settings, or the ER compared to outpa-
tient EEGs. Only 8.8% of the ICU EEGs were normal, 
while 67.6% showed nonspecific slowing, and 15.7% 
showed epileptiform abnormalities. A recent study in 
an adult ICU in Saudi Arabia showed epileptiform 

16 
abnormalities in 18.4% of the cases.

Our study had a number of limitations. A major limita-
tion was the retrospective study design. We had to rely 
on information documented in the medical records, 
which were not adequately detailed in some cases. We 
could not always identify the experience and specialty 

of the ordering physician; hence, we could not correlate 
it to the yield. The pre-test probable diagnosis was not 
confirmed by any gold standard, and we assumed the 
clinical suspicion to be the appropriate diagnosis. There 
was no radiological correlation to ascertain the etiology 
and the abnormality patterns. The indication was unclear 
or nonspecific in almost 1 out of every 10 EEGs. As 
this was a single-center study, the findings may not be 
generalizable to the entire country.

Conclusions

The yield of EEGs performed on young adults for 
indications other than epilepsy is low. A large number 
of EEGs performed for suspected epilepsy/seizure, as 
well as for altered consciousness and nonspecific indi-
cations are normal. The confirmatory or diagnostic 
abnormalities are few and are affected by the pre-test 
diagnosis or clinical suspicion.

Clinicians should be aware of the limitations of EEG. 
Pre-test diagnosis or specific clinical questions should 
be included in the EEG requests to improve the yield 
and avoid incidental findings, which may adversely 
affect patient management. Electroencephalography 
should not be considered an isolated diagnostic tool; 
rather, its findings should be clinically correlated and 
integrated into the entire clinical scenario.
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Introduction

Alterations in lifestyle and the ever-changing 
society standards has led to increased incidence 

1of admitting the elderly into care homes.  The percen-
tage of population above 65 years of age varies consi-
derably in developing and in developed countries like 
in the United States it is around 15.41% of the total 
population, while in India, Iran and Afghanistan, the 

2
proportion is 5.99%, 5.44% and 2.58% respectively.  
In Pakistan, the geriatric population above 65 years is 

3around 5.6%.   Studies have shown that the elderly 
living in old age homes show more symptoms of dep-
ression, anxiety and other psychiatric symptoms than 

4those living with their own families.

Community-based mental health studies have revealed 
that the prevalence of depressive disorders in the elderly 
population of the world varies between 10% and 20%, 

5depending on cultural situations.  The percentage of 
depression in elderly Caucasians admitted in old age 

6
care homes ranges from 14-42%.  A study conducted 
in Norway has shown surprisingly high prevalence i.e 
56.8%. In Iran, the prevalence of depression in geriatric 
population varies between 33-41%. In Nepal, a study 
showed that 47.33% of the population in care homes 

7
suffers from depressive symptoms.  Depression among 
people living in old age homes in India varies from 

Assessment of Geriatric Depression through GDS-SF Scale in Residents of Old Age 
Homes of Lahore, Pakistan

1 2 3 4 5Iram Manzoor,  Tanzeela Zafar,  Noor ul Ain Liaqat,  Rameen,  Sajjad Anwar  

Abstract 

Objective: The objective of this research was to find out the prevalence of depression and associated factors 
among geriatric population living in elderly homes in Lahore Pakistan.

Methods: An analytical cross-sectional study was carried out from 1st March - 30th August 2019 among 
residents of five different old age care homes in Lahore. A sample of 133 inhabitants, both males and females 
were included using non-probability, purposive sampling technique. After getting IRB approval and 
informed consent from the participants, data was collected via pre-designed questionnaire using Geriatric 
Depression Scale through interview technique. Data was analyzed via SPSS version 22 and was presented in 
form of frequency tables. Chi-square test was applied and p-value was fixed at ≤  0.05 to declare results 
significant.

Results: The mean age of inhabitants was 70.36 years ± 8.61. Majority of them, 70 (52.6%), were males and 
48 (33.83%) were widowed. Of the studied, 47 (35.3%) inhabitants were diabetic and 40 (30.0%) were 
hypertensive. Based upon GDS-SF scoring almost 1/3rd i.e 50 (37.6%) participants were categorized to had 
mild depression while 19 (14.7%) and 18 (13.5 %) had moderate depression and severe depression 
respectively. Significant difference was observed in memory loss among female participants (p= 0.001). 

Conclusion: Depression was common among residents of old age care homes, where 65.71% of the male 
residents and 65.07% of the females were depressed.  The major themes related to cause of depression were 
dissatisfaction with life, staying indoor and memory problems.
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mild (29%), moderate (48%) and severe (14%). How-
ever, in comparison to above statistics, the prevalence 
of depression in geriatric population of Pakistan is 
much less. In a study conducted in Pakistan with a 
sample size of 60 people, 5.87% of them showed symp-
toms of depression, and 6.25% showed symptoms of 

8
anxiety.

According to World Health Organization approximately 
15% of geriatric population suffers from mental disorder 

9
worldwide.  Contributing to this depression are various 
socio-demographic factors like the level of care provided 
by the old homes, social support, the age, educational 
status of the person, the gender and the duration of 
stay in the old age home, along with other physical 

10diseases and disabilities.  

The rationale of this study is to find the prevalence of 
depression among old home residents in Pakistani 
context along with the causative factors so that measures 
can be taken to remove these factors to a possible limit 
to minimize depression, anxiety and stress. The objective 
of this research was to find out the prevalence of 
depression and associated factors among geriatric 
population living in elderly home.

Methods

An analytical cross-sectional study was carried out 
st th

from 1  March to 30  August 2019 among residents 
of old age homes in Lahore. There are eight old age 
care homes in Lahore, out of which five were select 
randomly which included namely Old-age Happy 
Homes, Heaven for Senior Citizens, Edhi-homes, 
Darul Kafala and Afiyat Old-ages Homes. After taking 
permission from institutional review board of Akhtar 
Saeed Medical & Dental College for conduction of 
research with IRB approval number M-18/026/CM, 
permission was sought from heads of the institution 
mentioned above to access the residence and conduction 
of interviews. After taking permission for data collection 
for this study the inhabitants were approached for 
informed written consent. A sample of 133 inhabitants, 
both males and females were included using non-
probability, purposive sampling technique. Residents 
that were mentally handicapped or those who didn’t 
give consent were excluded. Data was collected via 
pre-designed questionnaire using Geriatric Depression 
Scale, short form (GDS-SF) through interview tech-
nique. This scale was first developed in 1982 by J.A 
Yesavage and its a reliable and valid self-rating depre-
ssion screening scale for elderly population. The tool 

was translated in local language and was validated 
through pilot study. The calculated Crown Bach alpha 
was 0.73 making it a highly valid and reliable tool. 
Socio-demographic variables like age, education, mari-
tal and employment status, time spent at old age home, 
etc were included in the tool. Later the data was coded, 
entered and analyzed via SPSS (statistical package for 
social sciences) version 22. Results were presented in 
form of frequency tables for univariate analysis. For 
bivariate analysis chi-square test was applied keeping 
p-value of <0.05 as significant

Results

A total of 133 residents from five different old age care 
homes, in Lahore, were included. The mean age of 
inhabitants was 70.36 years ± 8.61. Majority of them, 
70 (52.6%), were males and Lahore was hometown 
for 69(51.87%) of participants. Of the sample studied, 
69 (51.87%) were married and 48 (33.83%) were 
widowed. Out of total 133 participants, only 33 (24.81%) 
were graduates. Out of total, 43 (32.3%) had no children. 
The mean number of children of these inhabitants was 
3.09 and +3.634 and only 40 (30%) were employed. 
(Table 1)

Out of total 133 participants, 47 (35.3%) inhabitants 
were diabetic and 40 (30.0%) were hypertensive. More 
than 2/3rd of the participants, 105 (78.9%), reported 
to have normal appetite while 44 (33.1%) gave history 
that they lost weight in the past few months. (Table 2) 
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Table 1:  Socio Demographic Profile of Geriatric Population

Variable
Frequency

(n= 133)
Percentage

(%)

Gender Distribution

Male 70 52.6%

Female 63 47.4%

Hometown

Lahore 69 51.87 %

Out of Lahore 64 48.12 %

Marital Status

Married 69 51.87 %

Unmarried 9 6.76 %

Divorced 10 7.51 %

Education

Illiterate 25 18.79 %

Primary 18 13.53 %

Matric 39 29.32 %

Intermediate 18 13.53 %

Graduate 33 24.81 %

Employment Status

Employed 40 30.0 %

Unemployed 93 70.0 %



After application of GDS-SF Geriatric Depression Scale, 
short form, geriatric population was labeled as normal 
with the score of 0-4, with mild depression with the 
score of 5-8, with moderate depression 8-11, with severe 
depression 12-15. Of the studied, 50 (37.6%) were 

normal with no signs and symptoms of anxiety and 
depression. 46 (34.6%) had mild depression while 19 
(14.7%) had moderate depression. A slight percentage 
above 13% was found to had severe depression. There 
was no gender difference observed in degrees of depre-
ssion (p= 0.943). (Table 3)

Further analysis of the data showed that there was no 
gender difference in satisfaction level with life among 
the participants (p= 0.628). However majority of the 
female reported that they felt happy most of the time 
in their lives (p= 0.049). Significant difference was 
observed between two genders when it comes to their 
memory problems among the participants (p=0.001). 
(Table 4)

Discussion

According to the study conducted, the mean age of 
the residents of old age homes of Lahore was 70.36 
(SD±8.61). In a study conducted in America in 2011, 
the mean age in old age homes was found to be 82.3 

11
(SD±7.4).  This shows that in developed countries, the 

mean age of old age homes residents is more as compared 
to developing countries. A study conducted in Hyder-
abad, India, found the mean age of the old age care 
homes inhabitants to be 67.4 (SD±4.7), with most of 
the residents in the age group 66-70 years (61%), which 

12is in accordance with the findings in our study.
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Variable
Frequency

(n=133)

Percentage

(%)

Prevalence of chronic diseases

Diabetes 47 35.3 %

Hypertension 40 30.0 %

COPD 4 3.0 %

Joint Pain 14 10.5 %

None 28 21.0 %

Normal appetite

Yes 105 78.9 %

No 28 21.1 %

Loss of weight in the past few months

Yes 44 33.1 %

No 89 66.9 %

Table 3:  Physical Health Profile of  Participants 

Variable

Total score Normal
Mild 

depression
Moderate 
depression

Severe 
depression

Frequency 
(n=133)

Percentage 
(%)

p-value

Males 26 24 11 9 70 52.6 %
0.943

Females 24 22 8 9 63 47.3 %

Total 50 46 19 18 133 100%

Table 3:  Gender difference in Degrees of Depression Among Geriatric Population

Variable Male Female p-value

Satisfied with life 54 50
0.628

Not satisfied with life 16 13

Drop in activities 39 33
0.700

No Drop in activities 31 30

Feeling of emptiness 33 30
0.571

No  Feeling of emptiness 37 33

Constant feeling of boredom 42 35
0.575

No  Constant feeling of boredom 28 28

Good spirits most of the time 45 44
0.498*

No  Good spirits most of the time 25 19

Fear of something bad going to happen17 16

0.882No Fear of something bad going to 
happen

53 47

Feeling of happiness 33 40
0.049

No feeling of happiness 37 23

Memory problems 22 38
0.001**

No  Memory problems 48 25

Feeling of helplessness 28 23
0.679

No  Feeling of helplessness 42 40

Feeling wonderful of being alive 50 43
0.413

No  Feeling wonderful of being alive 20 20

Intent of staying indoors 38 35
0.883

No  Intent of staying indoors 32 28

Feeling of being full of energy 36 29
0.534

No  Feeling of being full of energy 34 34

Feeling of worthlessness 23 25
0.413

No  Feeling of worthlessness 47 38

Feeling of hopelessness 21 19
0.984

No  Feeling of hopelessness 49 44

Feeling of being better off than most 29 24

0.695No Feeling of being better off than 
most

41 39

Table 4:  Symptomatic Presentation according to GDS-
SF Scale for Participants of Geriatric Population in Lahore



There were more males residing in the old age homes, 
70(52.6%), as compared to females. However, a study 
conducted in Kathmandu, Nepal, had contrast finding 
i.e most of the inmates of old age care homes were 

13females (56.34%) compared to males (43.66%).  

Majority of the participants, 100 (57.5%), in this study 
were widowed. This finding is also reflected in a study 
conducted in Tehran, Iran, which showed that majority 
of the participants of that study were widowers 

9
(68%). .

Out of the sample studied, matriculation was the highest 
education level of 39 (29.32%) of participants while 
only 33 (24.81%) were graduates in different subjects. 
This finding is in contrast to a study conducted in 
Lucknow, which showed that most of the inmates of 

14the old age care homes were illiterate, 13 (28.9%).

Out of the studied sample, 105 (78.9%) had normal 
appetite, while 44 (33.1%) had experienced weight 
loss in the past few months. However, this anorexic 
state among residents can be attributed to many factors 
like changes in taste, hyposmia, difficulty in chewing 
due to loss of teeth, gastro-esophageal reflux disease, 
reduction in gastric and pancreatic enzyme secretions, 
increased leptin levels and finally, a major cause can 

15be depression.

Regarding life satisfaction, no gender difference was 
observed among the inmates (p 0.628). This finding is 
in contrast to a study conducted among 593 residents 
of old age care home in Pennsylvania i.e women were 

16
more satisfied with their lives compared to men.  In 
support of this, when the habitants of the old age homes 
were asked about their leisure time activities, 72 (54.1%) 
said that they had dropped many of their hobbies and 
other social activities. Similarly, most of the inmates 
of the old age homes, 73 (54.9%), preferred to stay 
indoors rather than going out and getting involved in 
social and recreational activities. This implies that 
most of the inhabitants did not enjoy any company, 
which is an indicator of depression in which the person 
prefers to stay in his own company and away from 
social situations. A study conducted in China states 
that leisure and recreational activities serve as a buffer 

17for depression.
Regarding cognitive abilities, memory problems were 
more prevalent among females as compared to males 
(p 0.001). However data of a cross-sectional study 
conducted on 188 Swedish nursing homes showed 
that male and female inmates suffered equally from 

18memory impairment.   

According to current research, no gender difference 
was observed regarding the prevalence of depression 
among male and female participants (p 0.943). However 
a research conducted at United States, including 11,788 
participants showed that women suffered more from 

19
depressive disorders compared to males.  
This suggests that most of the inmates of old age homes 
suffer from depression, whether mild, severe or in-
between. This simply could be because of the effects 
of old age, lack of energy due to old age, separation 
from loved ones, death of a spouse or feeling of being 
neglected by their siblings and their family. No one 
wants to be alone or to live in a house full of strangers 
with different levels of understanding, especially away 
from their loved ones. All these feelings of worthless-
ness, hopelessness, abandonment and neglect, ultimately 
amalgamate into many physical and psychological 
effects, one of them being depression.

Conclusion  

Depression was common among residents of old age 
care homes, where 65.71% of the male residents and 
65.07% of the females were depressed. The major 
themes related to cause of depression were satisfaction 
with life, staying indoor, drop in routine life activities 
and memory problems.
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Introduction

Primary Postpartum hemorrhage (PPH) is defined 
as blood loss greater than 500ml following vagi-

nal delivery and greater than 1000 ml following caesa-
rean section from the female genital tract within first 

124 hours of delivery.  Primary postpartum hemorrhage 
remains the leading cause of maternal mortality with 
38000 maternal deaths reported worldwide in 2017 
and 90% of these deaths occurring in low income 

2
countries.  In Pakistan, the reported incidence of PPH 

3is 34%.

The most common cause of PPH is uterine atony which 
accounts for 70% cases of PPH while other causes 
include retained placenta (10%), lower genital tract 
trauma (20%), uterine rupture, uterine inversion and 

4
disseminated intravascular coagulation (<1%).  In a 
modern obstetric consultant led unit, when a patient 
presents with PPH, stepwise management protocol is 
followed. Where uterine atony is found to be the cause 
of primary PPH, the steps of management include 
uterine message, administration of uterotonic agents, 
followed by operative interventions including laparo-
tomy to apply uterine compression sutures, uterine and 
internal iliac artery ligation or hysterectomy. But the 
morbidity and cost associated with these surgical pro-
cedures or the patient’s own desire to retain her fertility 

Effectiveness of Intrauterine Balloon Tamponade in the Control of PPH due to 
Uterine Atony

1 2 3Madiha Afzal,  Uzma Aziz,  Hadia Shabbir

Abstract 

Objective: To evaluate the effectiveness of uterine balloon tamponade using a condom catheter in the 
management of primary postpartum haemorrhage due to uterine atony.

Methods: This prospective study was done in the department of obstetrics and gynae unit II at Arif memorial 
teaching hospital, Rashid Latif Medical College from 1st March 2020 till 28th February 2021. Fifty patients 
either booked or unbooked, between age 20 to >35 years, either primipara, multipara or grand multipara, at 
34-36+6 weeks or 37-39+6 week of gestation, suffering from primary postpartum haemorrhage due to 
uterine atony following vaginal delivery or Caesarean section, refractory to medical management were 
included. The main outcome measure was to check for the effectiveness of balloon tamponade to arrest 
bleeding within first 20 minutes of its insertion. The data was analyzed using SPSS version 20.

Results: The mean age of study participants was 28.3±2.79 years. The mean gestational age of patients was 
37.79±1.49 weeks. 30(60%) patients out of 50 were multipara. 34(68%) patients were unbooked. 35(70%) 
Patients having Primary PPH delivered vaginally while 15(30%) patients delivered by caesarean section. 
30(60%) patients delivered vaginally and 13(26%) patients having caesarean section responded to balloon 
tamponade within 20 minutes of its insertion making it effective in total 43(86%) patients. While in 5(10%) 
patients of SVD and 2(4%) patients of LSCS, Tamponade failed to control bleeding in first 20 minutes of its 
placement in uterine cavity and labelled as ineffective in total 7(14%) of the patients.

Conclusion: Intrauterine balloon tamponade is an effective means of controlling primary PPH as it is easily 
available, easier to practice and inexpensive treatment modality to treat PPH due to atonic uterus.
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has led the obstetricians to add uterine balloon tampo-
nade as a preliminary management step for manage-
ment of PPH before jumping onto the surgical proce-

5
dures.

In balloon tamponade, balloon technology based on 
the principle of a fluid filled structure exerting a 
tamponade effect on bleeding sinuses is used for PPH 
management. Different balloon devices have been 
used like Sangstaken-Blackmore tube, Rush balloon 
catheter, Foley’s catheter or condom catheter with a 

6
reported success rate of 84%.

Balloon tamponade is least invasive, successful in low 
resource settings, does not require extensive training 
programme or complex instruments and can be used 
at different levels of health care professionals (LHV, 
private clinics, tertiary care hospitals) allowing easier 
identification of failed cases necessitating surgical 

7
exploration.  The timely use of balloon tamponade 
after PPH due to uterine atony can prevent massive 
blood lose and maternal mortality. We conducted this 
study at our hospital to review the effectiveness of 
balloon tamponade using condom catheter to arrest 
primary PPH due to uterine atony keeping in mind the 
low cost and easy availability of condoms.

Method

The study was done in the department of Obs/gynae at 
Arif Memorial Teaching Hospital affiliated with Rashid 

st
Latif Medical Complex for a period of 1 year from 1  
March 2020to 28th February 2021 after taking Ethical 
approval from ethical review board of RLMC. It was 
a prospective study. 50 patients were enrolled in the 
study using non probability consecutive sampling tech-
nique after fulfilling the inclusion criteria which was;

Booked or unbooked patients, between 20 to >35 years 
of age, either primipara, multipara or grand multipara, 
at 34-36 +6 weeks or 37-39 +6 weeks of gestation, 
suffering from PPH due to uterine atony following 
SVD (> 500ml blood loss) or Caesarean section (>1000 
ml blood loss), refractory to medical management. 

Those patients having PPH due to genital tract trauma, 
retained products of conception, suspected uterine 
rupture, associated uterine fibroid, any known coagu-
lation disorder or caesarean section done for placenta 
previa/morbidly adherent placenta were excluded from 
the study.

Written informed consent was taken from the patient 
and her family after fulfilling the inclusion and exclu-
sion criteria. In patients who developed primary PPH 

after spontaneous vaginal delivery or after completion 
of caesarean section, with aseptic measures, a Sims’ 
speculum was introduced into the vagina to expose 
the cervix and then a sterile silicon Foley’s catheter of 
French gauge 20 with a condom fitted on it with silk 
number 1 making it condom catheter was inserted inside 
the uterine cavity with the help of sponge holding 
forceps. This condom catheter was inflated with 300-
500ml normal saline. At the same time in both these 
cases, 40 units of injection oxytocin in 1L ringer lactate 
were started in infusion form at the rate of 16 drops/ 
minute to maintain contractility of the uterus. The 
patients undergoing the procedure were kept under 
observation for any active bleeding after the tamponade 
for next 20 minutes. Here the subjective assessment 
of blood loss was done with the help of 12×12 inch 
woven laparotomy sponge with blood absorbing 
capacity of 50-100 ml. Those patients having a well 
contracted uterus and no active bleeding through the 
cervix within first 20 minutes of condom catheter 
insertion were considered as successful for the procedure 
with an effective tamponade. The infusion syntocinon 
was continued for next 24 hours. In these patients, 
condom catheter was left in situ for 24 hours and then 
removed by gradual deflation at the rate of 50ml/ hr 
by senior obstetrician with infusion oxytocin going 
on for another 6 hours. But those patients having persis-
tent uterine atony with active bleeding coming through 
cervical os soaking one 12×12 inch sponge even after 
20 minutes of condom catheter insertion were labelled 
as unsuccessful for the procedure and balloon tampo-
nade being declared as ineffective. These patients were 
immediately explored for further surgical interventions. 
In this study, our main outcome measure was to check 
the effectiveness of balloon tamponade to arrest blee-
ding within first 20 minutes of its insertion.

The data of study population e.g. age, parity, duration 
of gestation, booking status, mode of delivery and time 
for balloon tamponade to be effective to label as suc-
cessful or unsuccessful was noted on a pre designed 
proforma. The data was analyzed using SPSS version 
20. Quantitative variables like age, parity gestational 
age were presented as mean. Qualitative variables 
like booking status, mode of delivery, effectiveness of 
balloon tamponade and time to be effective were calcu-
lated as percentages.

Results

Table no 1 shows the demographic features of the study 
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population. 10(20%) of the patients were in the age 
group of 20-25 years,13(26%) patients were between 
26-30 years of age and 7(14%) patients were > 35 
years of age. The mean age of our study population 

was 28.3± 2.79. 

Amongst 50 patients, 16(32%) patients were primipara, 
30(60%) patients were multipara and 4(8%) were 
grand multipara. Regarding gestational age, 21(42%) 
patients were at 34-36 +6 weeks of gestation and 29 
(58%) patients were between 37-39 +6 weeks of ges-
tation at the time of their delivery. The mean gesta-
tional age was calculated as 37.79±1.49. Out of 50 
patients, 16(32%) were booked and 34(68%) were 
unbooked.

Table 2 shows the mode of delivery and its relation-
ship with effectiveness of balloon tamponade. Out of 
50 patients, 35(70%) patients delivered by vaginal 
route had PPH. Out of these 35 patients, the balloon 
tamponade was effective in 30(60%) patients and 
failed in 5(10%) of the patients. 15(30%) patients under-
gone caesarean section had PPH and out of these 15 

patients, balloon tamponade was successful in 13(26%) 
patients while it was unsuccessful in 2(4%) patients. 
Thus the balloon tamponade was found effective in 
43(86%) patients and it was ineffective in 7(14%) of 
the patients.

Table 3 shows the time for balloon tamponade to 
become effective to control bleeding. Out of 50 patients, 
in 14(28%) patients, it took <10 minutes for balloon 
tamponade to become effective, in 29(58%) patients, 
balloon tamponade become effective between 10-20 
minutes and considered as successful in both above 
mentioned cases. In 7(14%) patients, balloon tamponade 
did not control bleeding even after 20 minutes of 
insertion and was considered as unsuccessful.

Discussion

The top most cause of maternal mortality worldwide 
is obstetrical haemorrhage which is responsible for 
25% of all the maternal deaths with a case fatality rate 
of 1% (8). Immediate and timely action is the key to 
save life in the instance of PPH. Current British and 
American society of Obstetrics guidelines recommend 
contemplation of uterine balloon tamponade before 
opting for invasive surgical procedures in case of post-
partum haemorrhage that is refractory to medical 

4,9therapy.  The present research was carried out to 
assess the effectiveness of uterine tamponade using 
condom catheter in patients suffering from atonic post-
partum haemorrhage.

In our study average age of the patients were 28.3± 
2.7 years, which is in comparison to mean age 28.8 

10
years observed in the study of Jaleel et al.   In this 
study 60 % patients were multipara. This finding is 

11
comparable to that done by Humphrey  who also 
concluded that multiparous women are more likely to 
have atonic postpartum hemorrhage. This is most pro-
bably due to inadequate antenatal care they receive and 
associated risks (e.g. anemia, diabetes and hypertension) 
with multiparity predisposing them to postpartum 
hemorrhage. In our study the mean gestational age was 
37.79± 2.79 which can be compared with the study by 
Kadioglu et al who documented a mean gestational 
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Table 1:  Demographic feature of study population

Age (in years) No. of patients Percentage

20-25 10 20 %

26-30 13 26 %

31-35 20 40 %

>35 07 14 %

Total 50 100 %

Mean age 28.3± 2.79

Parity

Primi para 16 32 %

Multi para 30 60 %

Grand multi para 04 08 %

Total 50 100 %

Gestational Age

34-36 +6 weeks 21 42 %

37-39 +6 weeks 29 58 %

Mean age 37.79±1.49

Booking Status

Booked 16 32 %

Un booked 34 68 %

Total 50 100 %

Table 2:  Mode of delivery and effectiveness of balloon 
tamponade 

MOD No. of patients
Effectiveness

Successful Unsuccessful

SVD 35 (70%) 30(60%) 5(10%)

LSCS 15 (30 %) 13(26%) 2(4%)

Total 50 (100 %) 43(86%) 7(14%)

Table 3:  Time for balloon tamponade to be effective

Time No of patients Percentage

<10 minutes (Successful) 14 28 %

10-20 minutes (Successful) 29 58 %

>20 minutes (Unsuccessful) 07 14 %

Total 50 100 %



12
age of 37.9±3 weeks.  68% patients having postpartum 
hemorrhage were unbooked in our study. This can be 
compared with study of R. Lohano et al who concluded 
that 70% patients in his study having PPH were 
unbooked showing that booking status is important to 

13
anticipate the risk of PPH.

With regard to mode of delivery, 70% patients in our 
study who had postpartum haemorrhage delivered 
vaginally while 30% delivered by lower segment caesa-
rean section. This result can be compared with the 
study of Manisha et al who showed that 76% patients 
delivered vaginally and 24% patients delivered by 

(14)
Caesarean section had postpartum hemorrhage . This 
shows that although abdominal delivery is thought to 
be a risk factor for atonic PPH but in our study, patients 
having vaginal delivery suffered more from PPH.

In our study, the balloon tamponade was successful in 
86% cases. It was ineffective in 14% of the cases and 
those patients underwent surgical intervention in the 
form of B-lynch suture, uterine artery ligation, internal 
iliac ligation or hysterectomy. This effectiveness of 
balloon tamponade to control obstetric haemorrhage 
can be compared with study of Suarez et al who reported 
the success rate of balloon tamponade of 85.9% while 

15
it failed to control haemorrhage in 14.1% cases.

We also observed the time for balloon tamponade to be 
effective. In our study 86% patients responded to tam-
ponade with in first 20 minutes of balloon placement 
while 14% patients did not respond to balloon tamponade 
within first 20 minutes where it was considered as failed. 
This finding of our study is in comparison to that done 
by Kumar A et al who observed that in 90% patients, 
the postpartum bleeding responded to balloon tampo-
nade within 20 minutes of intrauterine placement while 
in 8% patients, it was considered as a failed procedure 
as it did not control bleeding within 20 minutes of 

16tamponade insertion.  In our study, no cases of 
haemorrhage were reported with balloon tamponade 
being removed 24 hours after its placement which is 

17similar to the study done by Tirumuru.et al.

Conclusion

Thus, we have concluded from our study that majority 
of the cases of primary postpartum haemorrhage due 
to uterine atony can be managed effectively with the 
timely use of intrauterine balloon tamponade. Reducing 
the maternal morbidity and mortality due to primary 
postpartum haemorrhage requires various evidence-
based approaches to be employed effectively and uterine 

balloon tamponade has emerged as a promising approach 
amongst these methods.
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Introduction

Smoking, the inhalation of the smoke of burning 
1tobacco in different ways,  kills up to half of its 

2user.  Smoking is the leading cause of preventable 
deaths and incurs billions of dollars to the United States 

3each year.  Smokers die 10 years earlier when com-
3pared to non-smokers.  More than 8 million people die 

2
each year due to smoking tobacco  which accounts for 

4
11.5% deaths worldwide.  Almost 7 million deaths are 
due to direct smoking, whereas, 1.2 million deaths are 

2due to secondhand smoking.  Low-and-Middle 
income countries share almost 80% of the world’s 1.3 

2billion tobacco smokers’ burden.  About 20% of the 
5adult men smoke in Pakistan.  Though  thousands of 

young people start smoking each day, many  young 
adults want to quit this addiction but with a low success 

3
rate.  

In many developed countries, it has been observed that 
there is a declining trend in tobacco smoking prevalence 

6except for prisons,  where there is exponential increase 
7

in the population across the globe.  The over-represen-
tation of disease, illness and health-related behaviours 
especially smoking have been evident within this popu-

8
lation group.  Smoking tobacco is an integral part of 
prison life in the form of stress reliever and social control 

9or lubricant.  Furthermore, high nicotine dependency, 

Prevalence of Smoking Among Prison Population in Punjab, Pakistan: A cross-
Sectional Study

1 2 3 4 5Muhammad Rehan Mian,  Khalid Mahmood,  Bushra Faiz,  Uzma Intisar,  Aslam Pervaiz  

Abstract 

Objective: The study was conducted to assess the prevalence of active and passive smoking among prisoners 
confined in Punjab Prisons. 

Methods:  A cross-sectional study was conducted during 15th January to 15th March, 2017. A total of 301 
male adult prisoners were enrolled through proportionate random sampling from 29 prisons of Punjab. 
Trained medical staff administered a structured pre-tested questionnaire to collect data on tobacco 
consumption, exposure to secondhand smoke and demographic variables. Data was analyzed by Epi Info 
software and chi-square test at 95% level of confidence applied. 

Results: Mean age of participants was 40 years (range; 16 – 90 years). Prevalence of smoking among 
prisoners was 43% (95% confidence interval [CI]: 37.2 - 48.7). Out of nonsmokers, 84% (95% CI: 77.34 – 
88.90) prisoners were exposed to secondhand smoke. High education was protective against smoking (27% 
versus 45% with below college degree; OR: 0.45; (95% CI: 0.2 – 0.96). Higher prevalence trend was 
observed with increasing age (39% up to 25 years, 42% among 26 to 45 years and 47%, > 45 years). 
Prevalence was high among single as compared to married (46% versus 41%) males. 

Conclusion: Prevalence of smoking and exposure to secondhand smoke among prisoners was high which 
indicates an epidemic like situation. Being single, illiteracy and age were the associated factors with high 
prevalence of active smoking. There is an urgent need for health promotion and anti-tobacco education 
campaign in prisons.    
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mental illness, and lack of smoking cessation prog-
rammes are the identified determinants of smoking in 

9
prisons.  In recent times, the ban on smoking in prisons 
gained favours especially in North America, but in 
other Western World, prisoners are facilitated with 

9
enclosed spaces for smoking.  

Around 16 million of Americans are living with a disease 
3

caused by smoking.  Smoking not only causes cancer, 
heart disease, stroke, lung disease, diabetes, Chronic 
Obstructive Pulmonary Disease (COPD) but also inc-
reases the risk of tuberculosis, eye problems, and poor 

3immune functionality, such as rheumatoid arthritis.  
Tobacco as a cardiac poison is although an established 
fact yet is the most ignored aspect of Heart Health 
programs. By and large cigarette smoke is associated 
with lung carcinoma, however, the cardiovascular 
morbidity is a major outcome of smoking. The elemental 
biochemistry of tobacco has an integral role in athero-

10sclerosis.  Nicotine being the crucial culprit can be 
traced in blood as well as in the urinary metabolites such 
as cotinine, thiocyanate, and carbon monoxide, play 
the cardinal role in the pathogenesis of endothelial 

(10)dysfunction . The atherogenic cascade is inclusive 
of intimal damage, by lipoprotein deposition, which 
undergoes the oxidative process, followed by inflamma-

10tory mediators eventually causing a plaque formation.  
Consequential additive damage of hematological 
nature adds further insult by increasing leucocyte count 
and platelet aggregation which causes enhanced adhe-
siveness with raised fibrinogen on existent dyslipide-

10mia.  It is also a known cause of erectile dysfunction 
3

in males, leading to poor sexual life.  It is evident that 
11 smoking can initiate the use of drugs like research 

exhibited that the drugs like heroin, crystals, cannabis, 
synthetic substances, ice, and opioids were commonly 

12
used among male prisoners.   

When it comes to breathing the air of prisons, where 
the prevalence of smoking is high, it is often an  un-

13breathable air.  It is not only the active smoking which 
is the killer but rather the passive exposure which is 
an equal offender in putting the non-willing individuals 
to a deadly threat. Exposure to secondhand smoke has 
been proven as a health deterioration factor for at least 

14
the last thirty-five years.  Secondhand smoking is not 
only harmful to prisoners but also an unavoidable risk 
factor for prison staff as it has been accentuated for the 
development of smoke-free policies in a survey of 15 

14
prisons in Scotland.  In comparison to this, it is worth 
mentioning that out of 32 prisons in Punjab, with a 
capacity of 21,500, around 52,318 persons are being 

15
kept in prisons amplifying the exposure.  In 2016, 
almost 16.99% of male deaths were attributed to smo-
king in Pakistan and this was more than on average as 
compared to medium human development index -

5countries.  

According to Pakistan Prisons Rules 1978, Rule 345, 
condemned prisoners can smoke cigarettes or biris at 
their own expense, but these will be obtained through 

16
the prison.  Prisoners who smoke and are unable to 
obtain cigarettes at their own cost, may be given five 

16cigarettes daily at Government expense.  Smoking is 
not only harmful to health but also the treasury of 

5Pakistan due to additional economic loss.  Overcrow-
ding and confinement of smokers with nonsmoker 
prisoners leads to passive smoking, the prevalence of 
smoking, the burden of secondhand smoke and asso-
ciated factors among prisoners in Punjab Prisons are 
yet to be explored as there was very limited evidence 
available making the rationale of this study. The pri-
mary objective of this study was to assess the prevalence 
of active and passive smoking among prisoners confined 
in Punjab Prisons and associated risk factors. Findings 
will be valuable for policy makers to formulate evidence-
based strategies to minimize smoking among prisoner 
population in Punjab. 

Methods 

A descriptive cross-sectional study was conducted 
during 15th January to 15th March, 2017 in 29 male 
prisons of Punjab, Pakistan. The sample size was 
calculated by using Epi Info software. The data was 
collected from 301 male adult prisoners by proportio-
nate random sampling. The inclusion criteria were all 
the male adult inmates those were present during study 
period irrespective of their age and status in any prison 
and those refused to participate were excluded. Pre-
tested structured interview-based questionnaire trans-
lated to the local language was administered. 

Data were collected by trained prison medical staff after 
obtaining informed consent. The variables were age, 
residential status (rural and urban), marital status (divor-
ced, married, unmarried and widower), education (illi-
terate, primary, secondary, above secondary), duration 
of confinement, tobacco consumption and exposure to 
secondhand smoke (yes or no). Data was analyzed by 
Epi Info software. Prevalence and Odds Ratios were 
calculated with 95% confidence interval. Chi-square 
test was applied. p value ≤0.05 was considered as sig-
nificant. 
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Results 

The mean age of the participants was 40 years (Range: 
16-91 years). The prevalence of tobacco smoking was 
found to be 43% (95% confidence interval [CI]: 37.2 - 
48.7). Exposure to secondhand smoke was 84% (95% 
confidence interval [CI]: 77.34 – 88.90) out of non-
smokers. 

Out of smokers, 69% were from rural background but 
there was no association of smoking with rural or urban 
background (Odds Ratio: 1.018: 95% confidence inter-

2
val [CI]: 0.62 – 1.67) and duration of incarceration (x  
[4] = 2.956; P-value = 0.56). High education was depic-
ted protective against smoking (27% versus 45% with 
below college degree; Odds Ratio: 0.45; 95% confi-
dence interval [CI]: 0.20 – 0.96). Higher prevalence 
trend was observed with increasing age (39% up to 25 
years versus 42%, among 26 to 45 years versus 47%, 
> 45 years). Prevalence of smoking high among 
single as compared to married (46% versus 41%).

Fig- 1: Prevalence of Secondhand Smoking among 
Different Age Groups of Non-Smoker Prisoners (N= 
172).

The prevalence of secondhand smoking in non-smokers 
was found to be very high in all age-groups (>=55 age 
group, the highest prevalence as shown in Fig-1). 

There was no significant difference found between 
the type of prison and the prevalence of smoking (P-
value = 0.27).

Fig-2: Prevalence of Smoking among different Catego-
ries of Prisoners: Condemned Prisoner (CP), Convicted 
Prisoner (CT), Under Trial Prisoners (UT)

Discussion 

This study, aimed to identify the prevalence of smoking 
among male prisoners in Punjab, depicted very high 
prevalence as compared to the general population 

5(male adults) in Pakistan (43% vs 20.6% ).  The high 
smoking rate in prisons is not only a public health 
problem of developing countries but also the persistent 
problem of developed countries. There are many factors 
causing the surge in prevalence of smoking in prisons. 
The prevalence of smoking in Punjab prisons in this 
study was found slightly lower as compared to 55.6%  
identified in both black and non-black current prisoner 

17
smokers in a study conducted in three states of USA.  
Most of the studies identified smoking prevalence  

17
50% to 83 % among prisoners in different settings  
and nearly 70% far higher than the prevalence of smo-

18king in the general population of USA.  The possible 
reasons for the slightly lower prevalence of smoking 
among Punjab prisons may be due to restriction, avail-
ability, and affordability, socio-economic, and cultural 
factors. 

It is evident that 33.33% of the World’s population is 
exposed to secondhand smoking with 600,000 deaths 

19annually.  Pakistan’s 69.1% population is exposed to 
secondhand smoking at public places compared to 

1943.3% exposed at homes.  This study explored 84% 
prevalence of secondhand smoking among male priso-
ners which is comparatively higher than among the 
general population in Pakistan. The burden of hazard 
to secondhand smoke among non-smoker inmates is 
obvious. It is indirect indicator of high concentration 
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Table 1:  Age Distribution of Smokers and Non- Smokers 
Among Sample Population 

S/N Age Groups
Smokers

(n = 129)

Non-smokers

(n = 172)

Total

(N= 301)

1. ≤24 Years 13 (10%) 14 (8%) 27 (9%)

2. 25 - 34 Years 41 (32%) 69 (40%) 110 (37%)

3. 35 - 44 Years 27 (21%) 38 (22%) 65 (22%)

4. 45 - 54 Years 21 (16%) 24 (14%) 45 (15%)

5. ≥55 Years 27 (21%) 27 (16%) 54 (18%)



20
of fine particulate matter (PM2.5) in prisons.  

The higher education had been identified as a protective 
factor against smoking in prisons (Odds ratio: 0.45). 
Such characteristic is bolstered by a study in which 

21
same trend had been observed for the Greeks.  In 
contrast with prisoners, it is worth mentioning that 
same trend has had been observed for the general 

22
population.  Illiterate as well as elderly prisoners were 

22more indulged to active smoking.  Living background 
(rural or urban) did not find to be associated with smo-
king among prisoners as the Odds Ratio was 1.08, 
though it is aforementioned that education is a protective 
factor against smoking and rural/urban background 
prisoners might differ in education status too, but there 
was no association in smoking. The possible factor 
might be the behavior adaption in mixed population 
and urban prisoners might started smoking during 
incarceration period. Although, it is evident that the 
rural population of Pakistan was more active tobacco 
cigarette smokers as compared to urban population 

23(21.1% vs 15.9%).

Our findings showed that the single men were more 
exposed to active smoking as compared to married. It 
is evident that the married men (USA) were less exposed 
to smoking “as reported in four Health Information 

24
National Trends (HINTS) 2011-2017”,  supporting 
the current study. In a survey of 172 men prisoners, 
released from California State (United States of America) 
between 2009 and 2011, 74% were current smokers 
and odds of  smoking habit was  high  among inmates 

25
those were incarcerated since five years.  However, 
in our study impact of duration of incarceration on 
smoking was statistically insignificant.

In general population, smoking cessation programs 
more focus on youth instead of elderly population 
although the elders are at high risk of lung cancer, 
chronic obstructive pulmonary disease, and cardio-
vascular disease. The results of this study showed 
increasing trend of smoking with increasing age. The 
incarceration beyond capacity might not only affect 
the smoking behavior but also increase the risk of 
premature mortality among elders. The choice of high 
to low or no exposure from cigarette smoke (secondhand 
smoke) is unavoidable among all age groups especially 
when prisons are overcrowded as we did not find any 
difference between secondhand smoke in all age 
groups. The inexistence of any association between 
type of prison and smoking might be justified by the 
same social environment, lack of smoking cessation 

programs, and mental illness throughout the prisons. 

Recommendations

Prison period is an ideal time for education and any 
type of intervention. A complete ban on smoking did 
not prove helpful in preventing tobacco use among 
prisoners. Confining separately smokers and non-
smokers will be a successful strategy to prevent non-
smokers from secondhand smoke. There is an urgent 
need for health promotion and anti-tobacco education 
campaign. Cost-free cessation medications may be 
helpful to decline or quit the smoking among prisoners. 
History of incarceration might be a strong predictor of 
high rates of smoking-related morbidity and mortality 
among male prisoners, thus needed to be explored 
Tobacco smoking is the leading cause of preventable 
mortality across the world. Hence authentic measures 
are to be taken to not only for an awareness campaign 
for those directly affected but also the exposed innocent 
individuals who can avoid it altogether if necessary, 
precautions are taken to steer clear of such a drastic 
menace. Prisoners remained the marginalized group 
and have rarely been included in national tobacco control 
interventions. So, by including prisoners in such prog-
rams can lower the mortality and morbidity caused by 
smoking. 

About 250,000 prisoners release annually from Punjab 
Prisons. Anti-smoking education in prisons will benefit 
prisoners before release and after release. Released 
prisoners spread the message to a wider community. 
Further studies should be conducted aiming pathways 
for the policy modifications in smoking clauses of 
Pakistan Prisons Rules, 1978. 

Conclusion 

High prevalence of smoking was observed among 
prison population. Single, illiterate as well as elderly 
prisoners were more indulged to active smoking.  Smo-
king is the preventable risk factor associated with 
high rates of morbidity and mortality. This can be mini-
mized by initiating smoking cessation programs inclu-
sive of educational strategies. Otherwise, this smoking 
epidemic like situation will worsen if ignored in prisons.
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Introduction

Contraception is the method used to prevent preg-
nancy by interfering in process of ovulation, ferti-

lization and implantation. Contraception and family 
planning has huge impact on social and economic 

growth of a country and is therefore requires urgent 
importance from government, healthcare providers 

1-6and social services.  Pakistan has contraceptive 
1

prevalence rate of 34.2%,  as of 2018, which is drasti-
cally low, pointing out the huge unmet need for family 
planning.

Contraception Prevalence rate of Pakistan is lower as 
compared to other countriesin South Asia or those with 
similar socioeconomic structure. Contraception Preva-
lence rate of India, Bangladesh and Nepal is 56.3%, 

2
55.8% and 49.7% respectively.

Different factors have been known to influence the 
use of contraception among couples. Which include 
knowledge, access, social acceptance, financial cons-
traints and religious views. Of all the factors, the most 
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important and influential one in Pakistani society is 
husband's willingness and support. Many studies have 
shown that male partner's knowledge regarding diffe-
rent methods of contraception has a huge impact on 
the prevalence of contraception. A study in Jordan 
showed 98% of male partners had somewhat knowledge 
regarding contraception and their contraception preva-

3lence rate is as high as 61.2%.  Which shows a direct 
correlation between husbands’ understanding of con-
traception and its prevalence in society. A study is 
Nigeria concluded that major factor in rejecting contra-

7
ception is Husband's disapproval.  Study in urban area 
of Maharashtra, India concluded that male contraceptive 

8measures are the least used methods.  Unfortunately 
we could not find any formal study conducted in 
Pakistan that assesses the understanding of male 
partner regarding contraception and its use. A study 
conducted among university-educated men in Punjab 
Pakistan concluded that there is a lack of knowledge 
among married men regarding contraception. And 
those who have good knowledge have higher prevalence 

4of contraception.  Another study in which married 
women visiting a hospital were interviewed about 
their knowledge regarding contraception, said that 
only 51% of the women that use contraception are 

5
supported by their families,  which is an alarming 
number.

Considering the importance of family planning and 
use of contraception in women's health and social 
progress along with the role of male partner in this 
regard, I have decided to conduct a research to assess 
the knowledge of male partners about contraception 
in Pakistan. It will be the local study of patients and 
data from this can be used to influence policies and it 
will help to increase contraception prevalence rate of 
our country.

Methods

We conducted a descriptive cross sectional survey in 
Obstetrics & Gynecology department of Services 
Hospital, Lahore over a period of six months from 05-
05-2018 to 04-11-2018. After informed consent 400 
cases who fulfilled the inclusion criteria were enrolled 
in this study following non probability, consecutive 
sampling. Sample size of 400 calculated with level of 
confidence 95%, margin of error 5% and percentage 

5
of adequate knowledge in males as 51%.  Ethical 
approval for the study was provided by the IRB of the 
hospital. Those husbands with age group between 20-

30 years with any parity, presenting in Outpatient 
Department of Services Hospital, Lahore were enrolled 
in study. Husbands who refused to participate and those 
treated for subfertility were excluded. Demographic 
data was collected. Husbands of the selected patients 
were questioned using Questionnaire. Adequate Know-
ledge of the Husbands of the patients was assessed. 
Adequate knowledge was labelled as score of 8 or 
more according to questionnaire and low knowledge 
was labeled as score less than 8. All the information 
was collected on a pre-designed validated questionn-
aire. All the collected data were entered and analyzed 
through SPSS version 20. Mean and Standard Deviation 
was calculated for Quantitative Variables like age. 
Frequency and Percentages were calculated for Quali-
tative data like adequate knowledge. Effect Modifiers 
like age, educational status, and socioeconomic status 
were controlled through stratification. Post stratification 
Chi-square by taking p<0.05 as significant.

Results

Patients ranged between 20-30 years of age with mean 
age of 25.4±6.1. There were 145 participants who don’t 
have any children (36.3%) and 199 (49.7%) were having 
1-2 children and 56 (14%) were having 3 or more chil-
dren. Matric and above education status participants 
were 189 (47.3%), Primary or above were 152 (38%) 
and uneducated were 59 (14.7%). Majority of the 
patients were earning Rs.10,000-50,000 monthly. Mean 
number of children were 1.2±.1.1. Adequate knowledge 
of contraception was reported 113(28.2%). Stratification 
with regard to age, parity, education status & socio-
economic status was also carried out.

Discussion

Till date, no large scale study has been performed in 
Pakistan to evaluate knowledge, attitude and practices 
of male partners regarding family planning practices. 
Most large-scale surveys assessing family planning 
practices, knowledge, attitudes and practice surveys; 
Surveys on world fertility; Surveys on contraception 
prevalence of the world; and the Demographic and 

8
Health Surveys (DHS)  ignored male partners and 
focused on determinants of female use of contraception 
methods. Ignoring the men in contraceptive studies 
probably represents the limited involvement and 

9options of men in contraceptive use.

All the women should have autonomy in choosing 
contraceptive method, with or without cooperation of 
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husband; yet when both the partners are in harmony in 
seeking healthcare services, chances to seek family 
planning services are increased. In addition, by effective 
communication between couples about family planning 
services and taking men into mainstream can improve 

8
health parameters of entire family.  Over the past few 
years, there is increased recognition of the fact that 
involvement of men in the matters of reproductive 
health is of key importance. Both the International 
Conference on Population and Development in 1994 
and the Fourth World Conference on Women in 1995 
had the recommendation that there should be community 
programs to involve both husband and wife in decision 
making related to reproductive health and to share the 
responsibilities related to this matter. Understanding 
men’s knowledge, attitude and practices is the very 
first step in involving them in reproductive health. 

In Pakistan, the decision makers are usually husbands 
and it is their knowledge, attitude and practice towards 
contraception that play a role in contraceptive prevalence 
rate of society. In present study, 28.2% males reported 
adequate knowledge of contraception while in a study 
by Zaidi et al demonstrated that 51% males had adequate 
knowledge regarding contraception. 

Studies clearly showed that almost all men have heard 
of and talked of birth spacing, but don’t have proper 
knowledge about the contraception. However, with 
increasing education, the knowledge about contraceptive 
methods increases. This is in harmony to nationwide 

10, 11studies.

As education is a key factor in determining men’s 
knowledge about contraception, structured education 
campaigns about contraceptive methods should be 
done to reach out for people having poor knowledge. 
In present day world, television, internet and social 
media can be used widely as a way to educate men 
about contraception and their use. Special emphasis 
should be laid on inculcating the reproductive education 
in schools and colleges to increase the knowledge of 
youth regarding family planning. Many studies in 
different cultures and demographics have pointed out 
that education is directly related to knowledge of con-

8,12traception irrespective of cultural norms.  Moreover, 
a study has shown that men with good knowledge and 
education about contraception are more accommodative 
and supportive in choosing a contraceptive method 

8
for their partner.  A nationwide study in Egypt showed 
that sometime it is a fear of divorce that woman keep 
on bearing children irrespective of her own wish, with 
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Table 1:  Basic Characteristics of Study Population 
n=400

Demographic 
Characteristics

N=400 Percentage (100%)

Age of Male Partner

20-25 193 48.3%

26-30 207 51.7%

Mean ±SD 25.4±6.1

Number of children

Nil 145 36.3%

1-2 199 49.7%

3 or above 56 14%

Education

Uneducated 59 14.7 %

Primary & above 152 38%

Matric & above 189 47.3%

Socioeconomic Status

<10,000 68 17%

10,000 -50,000 258 64.8%

>50,000 73 18.3%

Knowledge of contraception Number Percentage

Yes (Score of 8 or more) 113 28.2%

No( Score less than 8) 287 71.8%

Total 400 100.0

Table 2:  Knowledge of Contraception

Age

Adequate knowledge of 
contraception Total P value

Yes No

20-25 39(20.2%) 154(79.8%) 193 P=0.001

26-30 74(35.7%) 133(64.3%) 207

Table 3:  Stratification for Age

Number of 
Children

Adequate knowledge of 
contraception Total P value

Yes No

Nil 5(3.4%) 140(96.6%) 145 P<0.001

1-2 81(40.7%) 118(59.3%) 199

3 or above 27(48.2%) 29(51.8%) 56

Table 4:  Stratification for Parity

Educational 
status

Adequate knowledge of 
contraception Total P value

Yes No

Matric & Above 81(42.9%) 108(57.1%) 189 P<0.001

Primary or Above 32(21.0%) 120(79%) 152

Uneducated - 59 (100%) 59

Table 5:  Stratification for Educational Status

Socioeconomic 
status

(Rs)

Adequate knowledge of 
contraception Total P value

Yes No

< 10,000 0 68(100%) 68

P<0.00110,000-50,000 73(28.2%) 186(71.8%) 259

> 50,000 40(54.8%) 33(45.2%) 73

Table 6:  Stratification for Socioeconomic Status



a sense that with more children will keep her marriage 
13intact.

Religion is an important factor determining the overall 
contraceptive prevalence rate of a society and should 
not be ignored. In Pakistan, a country with majority 
Muslim population, the contraception is viewed with 
the eye of religion. Each contraceptive method is 
assessed according to Islamic law about its acceptability 

14and consonance.  Since contraception is largely 
viewed in context of religion and Islamic scholars are 
looked upon for guidance in this matter, their involve-
ment in large scale, well structured awareness program 
will be a game changer. 

Contraceptive use is affected by factors like age, income, 
education and number of children both directly and 
indirectly. Attitude is a key factor in adopting a contra-
ceptive method. Socioeconomic and demographic 
characteristics play a key role in attitude towards and 
awareness of contraceptive use. Also, the knowledge 
of contraceptive use is twice in people living in urban 
areas as compared to people living in rural areas. In 
addition, in addition, young people are more aware of 
contraceptive use and show a good attitude towards 
contraception, and this knowledge and attitude is directly 
proportional to education level. Furthermore, couples 
with more children have more use of family planning 

15services as compared to their counter-parts.  

Conclusion

In conclusion, limited adequate knowledge of male 
partners about method of contraception was found. 
Services of family planning in Pakistan can be streng-
thened significantly by continuous efforts to focusing 
on knowledge, fears, and misconceptions of men about 
contraception. Moreover, as this study found, Know-
ledge of the male partner regarding contraception can 
be significantly increased by increasing education 
and socioeconomic status. Involvement of media and 
religious bodies in promoting contraception can also 
increase knowledge of contraception. Increasing know-
ledge about contraception can lead to increased contra-
ceptive prevalence rate.
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Introduction

Liver plays a major role in the regulation of many 
physiological processes in our bodies, which 

include metabolic and secretory functions. It is involved 
in detoxification of a variety of drugs, chemicals and 

1xenobiotics.
Bisphenol-A (BPA) is a synthetic chemical that has 
been widely used in synthesis of plastics and epoxy 

2resins,  so people of every age are inevitably exposed 

3to BPA in daily life.  It is commonly used in manufac-
turing of baby bottles, food storage boxes, dental sea-

4 5
lants  and to coat the inside of metallic cans.  Leaching 
of  BPA  into surrounding occurs due to presence of 
acidic food or beverages in cans or plastic containers. 
Heating of cans for food sterilization and repeated 
washings of plastic products increases the rate of 
leaching of this chemical into environment. 
The major exposure is through BPA leaking into food 

6and beverages.  It has been detected in over 90% of all 
analyzed human urine samples, showing its wide 

7human exposure.  BPA has harmful effects on body 
organs like kidney, testes, prostate but liver is the main 
organ which is affected following an oral exposure. 
This causes production of Reactive Oxygen Species 
(ROS) and disturbs the activities of normal antioxidant 
enzymes such as catalase, glutathione peroxidase (Gpx), 
superoxide dismutase (SOD) and glutathione (GSH) 

8
in liver.  Many agents such as alcohol, viruses, fatty 
acids, drugs and immune response, can lead to intra-
cellular stress through lysosomal and mitochondrial 

Effect of Moringa Oleifera Leaves Extract on Bisphenol-A Induced Changes in 
Venous Drainage of the Liver of Albino Rats
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Abstract 
Objectives: To observe the effects of Ethanolic extract of Moringa Oleifera leaves on Bisphenol –A (BPA) 
induced changes in diameter of central vein and venous drainage (central vein, portal and sinusoidal) in liver 
of albinorats.
Methods: This was an experimental study conducted at the animal house of Anatomy Department, PGMI, 
Lahore. Thirty two albino rats of both sex, weighing 170-200 gms were divided equally into 4 groups as A 
(control), B, C and D (other groups were experimental). Group A, received corn oil only. Group B, received 
BPA only 50mg/kg/body weight (wt)., Group C and D received BPA 50mg/kg along with Moringa Oleifera 
leaves extract (MoLE) 250mg kg/body wt and 500mg kg/body wt respectively. BPA and MoLE was given in 
single dose through oral route. At the end of seven weeks, rats were dissected, liver was removed and slides 
were made by using H&E stain.  The effect of MoLE on BPA induced venous changes was observed under 
light microscope. The statistical analysis of results was done by using SPSS 21. 
Results: BPA increased the diameter of central vein and produced vascular congestion in group B, which was 
then reduced by administration of MoLE in group C and D. The healing effect of MoLE was augumented as 
dose was increased.
Conclusions: Moringa Oleifera leaves prevented the vascular congestion and dilatation induced by BPA in 
liver of rats . The preventive effect improved as dose was increased.
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dysfunction eventually leading to cell injury or death.
Moringa oleifera (Mo) belongs to genus Moringacea 
and is commonly known by names Drumstick-tree or 

10
Horse radish-tree.  In Pakistan Mo is known by the 
name ‘Suhannjana’. Several traditional systems of 
medicine in south Asia , use leaves of this marvelous 

11
tree in their medicinal recepies.  The leaves possess 
minerals like iron, calcium, vitamins, essential amino 
acids and many antioxidant compounds such as phenols 

12and flavonoids.  These compounds scavenge free radi-
cals, boost up the levels of other antioxidants and builds 

13
up the hepatoprotective activity in leaves.  Other tradi-
tional uses of the leaves are in healing skin infections, 
anxiety, asthma, wounds, fever, diarrhea, and sore 
throats. The Moringa Oleifera possess different pharma-
cological functions including anti-inflammatory, anti-

14ulcer, anti-cancer and anti-diabetic activity.  After an 
injury to the liver caused by some agent, the adminis-
tration of Moringa leaves reduces the damaging effects 

15and promotes formation of healthy tissue in liver.  
This preventive effect of Mo have been studied with 
several hepatotoxicants such as drugs and chemicals 
and results were admirable. In a study, co-administration 
of MoLE with Diclofenac Sodium decreased the vas-
cular congestion, promoted regeneration and decreased 
the levels of enzymes ALT and AST. The leaves are 
used as dietary supplements in Asia and are called 
mother’s best friend as they increase the milk produc-
tion during lactation. A study revealed that Moringa 
oleifera leaves exhibit higher antioxidant potential 
when compared with the plant’s seed and root, as 
leaves possess high levels of flavonoids and phenolic 

16
acids.

Methods
This was an experimental study conducted at the animal 
house of PGMI, Lahore. Thirty two albino rats of both 
sex, weighing 170-200 gms were procured from Natio-
nal Institute of Health, Islamabad. The male and female 
rats were housed in separate cages. They were kept at 
temperature of 28.0±2.0ºC under 12 hr light/dark cycles 
and were given rat diet and water ad libitum. After 
acclimatization for one week, 32 rats were divided 
through  simple random sampling into 4 equal groups 
A, B, C and D (n=8) and weighed. Group A was control 
(received corn oil only) and rest of the groups were 
experimental. Dose of BPA and MoLE was prepared 
daily in corn oil and was given separately in single 
dose through oral route. Group B, received BPA only 

50mg/kg/bw. Group C and D received BPA 50mg/kg 
along with MoLE 250mg/kg and 500mg/kg respectivley.
BPA was acquired from Daejung–Korea and Moringa 
leaves were obtained from Botanical garden, Univer-
sity of the Punjab, Lahore, Pakistan. Ethanolic extract 
of Moringa leaves was prepared in PCSIR Laborato-
ries Complex, Lahore.

thAnimals were sacrificed at end of the 7  week. All 
instruments needed for dissection were sterilized before 
dissection. Vertical and Transverse incision were made 
through skin and muscles. Liver was dissected out and 
washed with cold normal saline, blotted, and weighed 
with the help of an electronic weighing scale. Its macro-
scopic examination was carried out to note any gross 
abnormality. It was fixed with 10 % formalin. Tissue 
processing was done and paraffin embedded blocks 
were made. Tissue slides were stained with H&E and 
were observed under microscope. (Magnification: 10X 
and 20X )

Parameters 

Quantitative: 

• Diameter of central vein

Qualitative:

• Central vein congestion

• Portal triad congestion

• Sinusoidal congestion

Statistical Analysis

The data was analyzed by using SPSS 21. The quanti-
tative data (central vein diameter) was measured by 
using micrometer and was presented in the form of 
Mean± standard deviation (S.D). ANOVA was applied 
to determine the statistical differences among groups. 
For comparison among groups, Post Hoc Tuckey was 
applied. A p-value of <0.05 was considered as statisti-
cally significant. For vascular congestion, five different 
fields were observed and the data was coded as: 
Absent = 0 and Present = 1. The qualitative data was 
presented in the form of frequency and percentages 
and was determined by applying Fischer’s exact test.

Results 
After 7 weeks of experiment, all animals remained 
active, had normal weight gain and no morbidity was 
observed. In control group “A”, the central vein, portal 
vein and sinusoids did not show any change (Fig-1). 
However congestion was observed in these vessels in 
experimental groups “B” (Fig-2,3) which was then 
reduced in group “C” and “D” after administration of 
MoLE.
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Fig.1: Photomicrograph from Group A, Showing 
Normal Hepatic Lobules, Central Vein (yellow) and 
Portal Vein (blue). H&E Stain (10X)
The diameter of central vein was compared in different 
groups by applying ANOVA. The group B had largest 
diameter while the group C and D had respectively 
smaller diameter than B. There was a significant diffe-
rence among groups with p-value <0.001. 
For comparison among groups, Post Hoc Tuckey was 
applied, it was observed that the group A had smaller 

diameter as compared to group B, C and D with p-
values <0.001, 0.050 and 0.338 respectively.
The central vein congestion was present in 7(87.5%), 
3(37.5%) and 2(25.0%) of animals in group B, C and 
D respectively. Fischer's exact test showed signifi-
cant difference among groups with p-value 0.003 
(Fig: 1).

Fig-1: Bar Chart Showing Status of Central Vein 
Congestion in Animals

Portal vein congestion was present in all 8 animals of 
group B, 4(50.0%) and 3(37.5%) animals of group C 
and D respectively. Fischer's exact test showed signi-

ficant difference among groups with p-value 0.004 
(Fig:2)

Fig-3: Photomicrograph of Liver from Group B, 
Showing Congested Central Vein (Yellow Arrow) and 
portal vein (Blue arrow). H&E Stain (10X)

Fig-4: Photomicrograph from Group B, Showing 
Congested Vessels. Central Vein (Yellow Arrow) and 
Sinusoids (Black Arrow). H&E Stain (20X)
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Table 2:  Comparison of difference of Mean Central Vein 

Diameter Among Groups by Applying Post Hoc Tukey Test

Group 
(I)

Group 
(J)

Mean Difference

(I-J)
Std. 

Error
P-

value

Group A Group B -110.38* 19.6 <0.001

Group C -53.63* 19.6 0.050

Group D -31.63 19.6 0.388

Group B Group C 56.75* 19.6 0.035

Group D 78.75* 19.6 0.002

Group C Group D 22.00 19.6 0.680

Table 1:  Mean Diameter of Central Vein (μm) in Animals 
Groups

P
ar

am
et

er
s Groups P-value (of 

comparison 
among 
groups)

A

Mean±SD

B

Mean±SD

C

Mean±SD

A

Mean±SD

Central 
vein 

diameter
 (μm)

101.8±13.5 212.1±39.5 155.4±49.3 33.4±44.6 <0.001

*p<0.05 is considered statistically significant.



Fig-4: Bar Chart Showing Status of Portal Vein 
Congestion in Animals of Each Group

Discussion

BPA leads to the production of oxidative stress (ROS) 
in liver 8. ROS damages cell proteins, nucleic acids 
and lipids and impairs mitochondrial function, leading 

9to cell damage.

Moringa oleifera plant has high polyphenols and 
15

flavonoids content, which boosts up antioxidant status  
and protects the cell membrane by augmenting protein 

17synthesis and preventing lipid peroxidation.  The role 
of Moringa oleifera against oxidative stress in the heart 
of diabetic rats was also studied and a notable rise in 
levels of plasma insulin, superoxide dismutase (SOD) 
and catalase (CAT) and decrease in inflammatory 

18changes were observed.  In another study after admi-
nistration of Methotrexate, MO leaves reduced the 
inflammatory process and congestion in kidney and 

19liver.

Current study revealed congestion and dilatation of 
central vein (Pic 2&3). The diameter of central vein in 
group B was largest and in group D, it was close to 
Control group. However current study manifested a 
statistically significant decrease in mean diameters of 
central vein of group C and D after administration of 
MoLE (Table-1).    

Another study revealed that administration of BPA at 
dose of 50mg/kg resulted in congestion and dilatation 

2of central vein  (Fig.1). Congestion in portal vein and 
sinusoids was also observed in group B (Fig-2,3; Fig 
2). This could be attributed to reduced outflow of blood 
from a tissue. Congestion can be systemic, as observed 
in heart failure, or local, as in venous obstruction of an 

20inflammed organ.  The oxidative stress produced due 
to BPA lead to failure of sodium pumps with water 
influx inside the cell which ultimately resulted in 
cellular swelling and injury. After an oral exposure to 
BPA, cytokines like IL-1beta and IL-6 are being relea-

sed from the macrophages (Kupffer cells) of liver which 
further worsens the cell injury. These cellular changes 
may cause impaired venous drainage leading to con-
gestion, as seen in group B. However in group C and 
D, this finding was reduced. The protective effect of 
Moringa leaves have been observed after administration 
of various hepatotoxicants like Carbon Tetrachloride 
and a decrease in inflammatory cell aggregates and 

13
congestion of  blood vessel was reported.  Many studies 
have revelaed that the plant Moringa oleifera possess 
pharmacological activities and can be used for treatment 

21
of various diseases.

Conclusion

Moringa oleifera leaves have protective effect on liver. 
It prevents the vascular congestion and dilatation 
induced by BPA. The healing effect improves as dose 
of Moringa is increased. These leaves can also be used 
as dietary supplement to improve the nutritional status.
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Introduction

Penile fracture is an infrequent presentation in a 
urological emergency. The most common cause 

1of fracture reported is sexual intercourse.  The inci-
dence of penile fracture is uncertain even in emergency 
setting, varies among different populations depending 
upon sexual behaviour, ethnicity and other social 

2norms.  Discussion about sexual practices is considered a 
taboo or a cause of an embarrassment in some societies, 
therefore, remain under-reported. Sex positions (“doggy 
style”, “woman on top”, rear-entry position, “man on 
top”), sharp below to the erect penis, traumatic aggre-
ssive masturbation or penile manipulation, deflating 

 3an erection are the reported risk factors.
Fracture of the penis occurs when there is blunt trauma 
to the straight and rigid penis during sexual intercourse; 
when penis strikes with either symphysis pubis or 
perineum, or penile manipulation that instigates the 

Clinical Spectrum and Risk Factors of Penile Fracture in a Tertiary Care Hospital, 
Pakistan 

1 2 3 4 5 6Ghulam Ghous,  Safia Bano,  Shahjehan,  Athar Mahmood,  Azfar Ali,  Irfan Sharif,  
7

Muhammad Shahzad Anwar

Abstract 
Objective:  To determine the clinical spectrum, operative findings, and determination of potential risk 
factors responsible for penile fracture.
Methods: A prospective, cross-sectional, observational study was done in the Department of Urology, 
Services Hospital Lahore. Study duration was two and half years from January 2018 to June 2020. A total of 
18 patients were enrolled in study. Informed written consent was obtained from patients. Detail history, 
demographic data, presentation, risk factors and operative findings were recorded. No invasive 
investigations were done as the diagnosis was made clinically. Surgical repair was done in all patients. 
Results: Patients age was 25-56 years (mean 33.78.6). All patients were married 18(100%). Majority of 
patients (61.1%) belonged to rural versus 7(38.9%) urban area. Mean time to present in urology was 7 hours 
+5.5(range 2-24). Few 3(16.7%) went to general practitioner before urologist. 50% (9) reported heard a snap. 
Unilateral versus bilateral corporal injury was observed in 10 (55.6%) and 8(44.4%) respectively. Mid-
corporal injury was observed in 6(33.3%), shaft in 4 (22.2%) and root of penis in 3 (16.7%). Urethral injury 
was reported in 4 (22.2%). Half of patients had eggplant deformity. Rolling sign was positive in 10(55.6%) 
followed by detumescence post-coitus (72.2%) of patients. Missionary style sex was common 12(66.6%) and 
one (5.6%) did not disclose information. 2(11.1%). penile fractures were due to masturbation and 3(16.7%) 
forceful blows to erect penis. Early presentation was in 14 (77.8%) varuses late in 3 (16.7%). 4 (22.2%) had 
delay due to behaviour. 10(55.6%) patients lived near to Hospital while 8(44.4%) lived far away. No use of 
medication for erectile dysfunction was reported. Mostly patients were middle -income class 6(33.3), low 
10(55.6%) and 2(11.1%) higher income. 13 patients (72.2%) presented during summer as compared to 
1(5.6%) in winter.
Conclusion: Missionary position was the most precarious position observed. The unilateral and mid-
corporal injury was the most common operative finding.
Keywords: Penile fracture, corporal injury, urethral injury, eggplant plant deformity, detumescence, rolling 
sign
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rupture of tunica albuginea of corpus cavernosum, 
5

which is quite thin during erection.  Rolling over in 
bed as a cause of injury has also been reported in the 

5
literature.  Clinical symptoms and signs demonstrated 
by patients include; excruciating pain, swelling due to 
hematoma formation, bruising, sudden audible click, 

4
immediate detumescence.  If penile fracture is accom-
panied by urethral injury (Suggested on history and 
clinical examination), haematuria, retention of urine 
followed by pain on urination is experienced by the 

6patients.  Possible pathognomonic physical signs 
observed are; eggplant deformity; ecchymosis of the 
shaft, rolling sign; penile skin covering the hematoma 
over the site of rupture, tenderness of penis, flaccidity 

4and curvature of a penis.  Urethral injury is seen even 
7

small amount of blood at meatus.  Surgical intervention 
is a fundamental treatment, should be done as early as 
possible. Delay in treatment can result in permanent 
sexual dysfunction, penile nodule, pain during sexual 

8
intercourse, penile chordee and urethral stricture.

The main aim of this study to scrutinise the clinical 
spectrum, operative findings, and determination of 
potential risk factors. this study was done because of 
the rarity and under estimation of disease, data is 
relatively scarce on this topic. 

Methods  

A prospective, cross-sectional, observational study 
was conducted in the Department of Urology Services 
Hospital Lahore. Duration of study was two and a half 
years beginning from January 2018 till June 2020. A 
total of 18 patients were enrolled in this two-and-a-
half-year study. The study was approved by the Ethical 
and review board of the Hospital. Informed written 
consent was obtained from all recruited patients. All 
patients with penile fracture were recruited in the 
study. A detailed history was taken from all patients 
about the event, the time has gone by since the onset 
and where did they seek treatment first. The demogra-
phic data, presenting symptoms and signs, and risk 
factors and operative findings were recorded on a pre-
designed Proforma. Proforma was filled out by resear-
chers themselves. The diagnosis was made exclusively 
on clinical history and examination and later confirmed 
during surgery. No invasive investigations were carried 
out for diagnosis. Surgical repair was done in all 
patients with penile fracture.

Data were analysed using SPSS version 20.0. Quanti-
tative variables such as Patient’s age, onset to presen-
tation time in hours is presented as mean and standard 
deviation. Demographics, Clinical findings, operative 

findings, education status, and risk factors are presen-
ted as frequency and percentage.

Results

The age ranged between 25-56 years of subjects 
(mean 33.7±8.6) All patients recruited were married 
18(100%). Majority of patients (61.1%) were from a 
rural area and only 7(38.9%) were from the urban 
area. 

Mean of time from onset of trauma to presentation in 
the urology department was 7 hours ±5.5 (range 2-24 
hours).

Majority of patients and their wives were illiterate 
4(22.2%) and 6(33.3%), respectively. Primary passed 
males were 3(16.7%) females 2(11.1%). Middle passed 
were 2 (11.1%) and females 2 (11.1%) , matric  passed 
were 3(16.7%)  and females 2(11.1%) , intermediate 
passed were 2(11.1%) and females 2(11.1%),  graduates 
were 3(16.7%) males and 2(11.1%) females, and 
1(5.6%) males and2 (11.1%)  females had master’s 
degree.

44.4% (n=8) of patients presented in urological emer-
gency whereas, 7(38.9%) presented in a surgical emer-
gency. Few 3(16.7%) went to see general practitioner 
before transfer to urology.

Half (50%) of patients had eggplant deformity on 
clinical examination. Rolling sign was positive in 
10(55.6%) of subjects. Detumescence post-coitus was 
reported by most (72.2%) of the patients. Most common 
position reported by patients was “missionary style” 
or “man on top” sex position in 66.6% (n=12) and one 
(5.6%) subject did not disclose the information. 2(11.1%) 
experienced penile fracture during masturbation and 
3(16.7%) of patients experienced a forceful blow to 
the erect penis. 50% (9) of subjects reported having 
heard a snap. None of the patients had erectile dysfunc-
tion and reported use of medication for sexual dysfunc-
tion before the presentation.

Unilateral and bilateral injury of corpora was observed 
in 10 (55.6%) and 8(44.4%), respectively. The mid-
corporal injury was observed the most 8(44.4%) 
followed by shaft 4 (22.2%) and roof of penis 3 (16.7%). 
The right corporal injury was in 8(44.4) and left as 
2(11.1) The urethral injury was reported in only 4 
(22.2%) of cases. Microhaematuria was observed in 
2(11.1%) and macrohematuria in 2(11.1%) and urinary 
retention was reported by all patients with urethral 
injury.

The referral was made early in 14 (77.8%) while late 
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Table 1:  Patients characteristics

Variables Years (range)

Age 25-56(33.7±8.6)

Marital Status N (%)

Married 18(100%)

Unmarried 0

Residence 

Rural 11(61.1%)

Urban 7(38.9%)

Education of Patient 

Illiterate 4(22.2)

Primary 3(16.7%)

Middle 2(11.1)

Matric 3(16.7)

Intermediate 2(11.2)

Graduate 3(16.7%)

Masters 1(5.6%)

Education of Wife

illiterate 6(33.4%)

Primary 2(16.7%)

Middle 2(11.1%

Matric 2(11.1%)

Intermediate 2(16.7%)

Graduate 2(11.1%)

Masters 2(11.1%

Mechanism of injury N (%)

Sexual intercourse 

Missionary, man on top position 12(66.6%)

Penile manipulation 2(11.1%)

Forceful blow 3(16.7%)

Unclear 1(5.6%)

Clinical Findings N (%)

Eggplant deformity 9(50%)

Rolling sign 10 (55.6%)

Immediate Detumescence 13(72.2%)

Audible click 8(44.4)

Operative Finding N (%)

Corporal injury

Unilateral 10 (55.6%)

Bilateral 8(44.4%)

Location of injury

Mid-corpora 8(44.4)

Shaft 4(22.2%)

The roof of the penis 3(16.7%0

Mid-shaft 2(11.1%)

Superficial skin tear 1(5.6%)

Urethral injury 4(22.2%)

Season 

Summer 13(72.2%)

Winter 1(5.6%)

Rainy/Pleasant 4(44.4%)

Spring 0

in 3 (16.7%). 2 (11.1%) had to delay because of Beha-
viour and only 1(5.6%) reported delay caused by attitude. 
10(55.6%) patients lived near to the tertiary care Hos-
pital while 8(44.4%) lived far.  

There was a preponderance of middle -income class 6 
(33.3%), and the low-income family was 10(55.6%), 
and only 2(11.1%) subjects belonged to higher socio-
economic status. 

Seasonal variation is described in Table-1. 

Discussion

Penile fracture is a misnomer, it is a rupture of tunica 
albuginea of corpus cavernosum. Rupture of albuginea 
may be accompanied by a tear of the deep dorsal vein, 

9however; it is an infrequent complication.  Typical 
clinical findings and presentation is usually an exemp-

10
tion of supplementary invasive investigations.

Majority of patients presented were married, from a 
rural area, belonged to low socioeconomic status, and 
were un-educated. Therefore, it can be inferred that the 
lack of education among patients is associated with 
this condition. In a study by Rooh-ul-Muqim et al had 
a significant number of (58.8%) patients from rural 

11area same as our study.  However, the lack of sex 
education due to cultural prohibitions and shyness 
may also be a contributing factor as illustrated by 

12Naouar et al.

Majority of our patients presented directly in a urolo-
gical emergency. Few patients went to seek care from 
GP. That may be due to paucity of awareness among 
patients about where to seek care in circumstances 
like these. No data was found on the literature review 
regarding the first presentations of this condition to 
compare our results. More than half of the subjects 
presented early in hospital, whereas only 16.7% of 
patients presented late. Delay in seeking medical treat-
ment in our study was due to the fear of humiliation 
and shame in 11%. The reason for delayed presentation 
in 44% was due to the unavailability of the health-care 
facility that deals with urological emergencies.  Early 
presentation and surgical intervention are associated 
with a lower risk of complications compared to late 

5,12presentation.

Sexual intercourse has been reported to be the most 
1

common reason stated of this entity in literature.  The 
most common position described in our cohort was a 
man on top or missionary style sex position. In contrast, 
a study done by Barros et al reported “doggy-style” 
position to be a riskier position to fracture a penis than 

a “man on top” position and was associated with bila-
12

teral fractures of corpus cavernosum.  Whereas, frac-
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ture due to penile manipulation and forceful blow 
were similar as stated by malik et al in 2002 done in 

13
chandka medical college  The predisposing causes 
depicted in our study are similar to that are ascribed in 
literature.

Clinical findings displayed in our subjects were the 
same as the findings reported by Frirdi et al in three 

14
case reports and literature review study.  Instant 
detumescence was most frequently reported by our 
patients. Eggplant deformity as evident by swelling 
and ecchymosis and Rolling sign marked by rolled 

4skin over the clot, hence the name rolling sign  were 
observed in almost half of our cohort.

Urethral ruptures are unusual and occur in only 10-
20% of patients and are generally associated with bila-

15teral corporal body injury.  The urethral injury was 
observed in 22% of our patients and manifested with 
either microhaematuria 2(11.1%), macrohematuria 
2(11.1%) or retention of urine in 4(44.4%). Attam 
Amit et al reported a 24% incidence of urethral injury 

16with a penile fracture.

Middle corporal body injury was largely observed in 
our study in approximately 70% of patients. Shaft 
injury was the second most common approximately 
22.2%. In a study done by Wani, proximal corporal 

[17]
injury  was reported in the majority of cases with 
63.4%. The right-sided tear was more common than 
left in our study, a finding analogous to reported by 

18
Satyendra Persaud et al.

We observed an increased influx of patients during 
the summer months. one study reported a greater num-
ber of patients during summer months akin to our 

19
study.  On the contrary, a study by Moslemi et al 
described an increased incidence of patients presenting 

20with penile fracture during spring.

Conclusion

In conclusion, several risk factors can lead to this 
dramatic malady. Education about sex and spreading 
awareness of risk factors and guidance regarding 
where to seek medical assistance in this crisis among 
people is a plausible way to mitigate the problem.

Limitations of the Study

There are few limitations to our study such as smaller 
sample size and absence of investigations in patients 
with urethral injury.

Conflicts of Interest:   None
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Introduction

Cardiotocography (CTG) is a non-invasive tool to 
record fetal cardiac activity and uterine muscle 

1,2
contractions during the third trimester of pregnancy.  
It is most commonly used technique to evaluate mother 

3& child wellbeing during pregnancy.

The technique of CTG monitoring assesses fetal cardiac 
abnormalities during intrauterine life & while birth & 

this early diagnosis of fetal hypoxia results in early 
handling of the labor & hence better mother & child 

4
health.  One very important use of this tool is to give 
extra care to such short of oxygen babies during cesa-

5rean section or assisted labor.  This fetal monitoring 
6

for hypoxia has saved many precious lives.

In developed countries, majority of the mother & child 
hospitals are using this tool for the assessment of fetal 

7
wellbeing.  In a study of 217 patients of cesarean section, 
out of all patients with fetal distress, APGAR score 
was <7 in only 33 (15.2%) babies after 5 minutes of 
delivery.8In another study reported that sensitivity of 
CTG was higher i.e. 96.2% but specificity was only 

98.3% for 5-min Apgar score.

The CTG performance, monitoring & interpretation 
are observer dependent. A normal test shows a healthy 
non-hypoxic fetus while an abnormal test shows a 

Diagnostic Accuracy of Cardiotocography in Determining Good and Poor Apgar 
Score After Fetus Delivery
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possible fetal distress & hypoxia at or before term. 
Therefore careful handling of the device is very 

10
important.

The Apgar score is an instant method to assess fetus 
wellbeing just after birth and to see response of resus-
citation if required. It includes fetus respiratory effort, 
reflexes, muscle tone, heart rate & color. It is used to 
assess hemodynamic status of fetus. It is done at 1 and 
5 minutes after birth & can be done at 5 minutes intervals 
if baby scores <7 at 5 minutes or who need resuscitation. 

11-13A score of 7 or above is taken as good.

The rationale of project was to find out the diagnostic 
accuracy of Cardiotocography in determination of good 
and poor Apgar score after delivery of fetus at term. 
This technique is used in routine to determine fetal 
wellbeing and to decide the route of delivery because 
of its non-invasive and cost effective properties. But 
CTG often indicates the abnormal fetal condition which 
results in excessive numbers of cesarean section, how-
ever, fetus is found normal and healthy after birth. In 
this study we wanted to confirm that either we can 
rely on this technique or not in future taking a larger 
sample size.

Methods

This was a Cross sectional study done at Obstetrics & 
Gynecology department, Lady Aitchison hospital, 
Lahore forSix months from date of ethical approval of 
study. 448 booked laboring females of age 20-40 years 
with singleton pregnancy, cephalic presentation and 
term pregnancy (37 completed week diagnosed by 
LMP) having parity<6 were included in the study by 
non-probability consecutive sampling. Sample size 
was estimated by using 95% confidence level, with 
expected sensitivity 96.2% with 3% margin of error, 
8.3% specificity with 3% margin of error taking expected 
prevalence of poor Apgar score as 15.2%. Patients 
with history of previous cesarean section, multiple 
pregnancies, gestational diabetes, pregnancy induced 
hypertension, antepartum hemorrhage, intrauterine 
growth restriction &prolong pregnancy were excluded. 
Informed written consent was taken from each patient. 
A detailed demographic history (name, age, gestational 
age, parity) was taken. Initial CTG monitoring was 
done for 20 minutes. It was labeled as normal if basal 
heart rate 110–160 beats/min, beat to beat variability 
5–25 beats/min with at least two accelerations and 
abnormal if fetal heart rate was beyond 110-160 beats/ 
min, reduced or absent beat to beat variability with 

variable decelerations. In case of poor progress of 
labour with abnormal CTG findings, cesarean section 
was performed otherwise normal labor was followed. 
After delivery of baby, assessment for Apgar score 
was done i.e. birth score at 5 minute after delivery. 
Score of >6 (out of 10) was considered as good and 
score of <6 was considered as poor and the findings 
were co-related with the CTG findings. It was labeled 
as true positive if CTG was normal and also baby had 
good Apgar score after 5min, true negative if CTG 
was abnormal and also baby had poor Apgar score 
after 5min, false positive if CTG was normal but baby 
had poor Apgar score after 5min &false negative if 
CTG was abnormal but baby had good Apgar score 
after 5min.A proforma was specifically designed to 
record findings of this study. Data was analyzed by 
using SPSS 16. Quantitative variables like gestational 
age, apgar score & age were presented as Mean±SD. 
Qualitative variables like parity were presented as 
frequency and percentage. The sensitivity, specificity, 
Positive & Negative predictive values and diagnostic 
accuracy of CTG was calculated by generating 2/2 
table. 

Results

The mean age of the patients in our study was 30.42 ± 
5.73 years. The mean gestational age was observed as 
38.20 ± 1.10 weeks. There were 97 (21.7%) female 
who were nulliparous, 102 (22.8%) had para 1, 156 
(34.8%) had para 2, 75 (16.7%) had para 3 and 18 (4.0%) 
had para 4. There were 183 (40.8%) female who had 
abnormal CTG while 265 (59.2%) females had normal 
CTG. The mean Apgar score of neonates after 5 minutes 
of birth was observed as 6.67±1.67 with minimum 
Apgar score of 4 and maximum Apgar score of 9. There 
were 66 (14.7%) neonates with score 4, 74 (16.5%) had 
score 5, 35 (7.8%) had score 6, 113 (25.2%) had score 
7, 88 (19.6%) had score 8 and 72 (16.1%) neonates 
had Apgar score of 9. Table 1

There were 273 (60.9%) neonates who had good 
Apgar score while 175 (39.1%) had poor Apgar score. 
Fig 1

Among 273 neonates who had good Apgar score, 180 
(65.9%) had normal CTG while 93 (34.1%) had abnor-
mal CTG. Among 175 neonates who had poor Apgar 
score, 85 (48.6%) had normal CTG while 90 (51.4%) 
had abnormal CTG. The sensitivity, specificity, Positive 
& Negative Predictive Values and diagnostic accuracy 
of C TG was65.9%, 51.4%, 67.9%, 49.2% and 60.3% 
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respectively. Table 2

Figure-1: Distribution of Neonates According to 
Apgar Score

Discussion

In this study we found abnormal CTG in 183 (40.8%) 

females while 265 (59.2%) females had normal CTG. 
After delivery of baby, in our study, 273 (60.9%) neo-
nates had good Apgar score (>6) while 175 (39.1%) 
had poor Apgar score (<6) at 5 minutes of birth. The 
sensitivity, specificity, PPV & NPV were 65.9%, 
51.4%, 67.9% and 49.2% respectively with an overall 
diagnostic accuracy of CTG of 60.3%. The CTG perfor-
mance, monitoring & interpretation are observer 
dependent. A normal test shows a healthy non-hypoxic 
fetus while an abnormal test shows a possible fetal 
distress & hypoxia at or before term. Therefore careful 

14
handling of the device is very important.

Sultana and her colleagues did a similar study on 
CTG & found that the sensitivity, specificity, PPV & 
NPV was 87%,66%,54% & 92% respectively. Hence 
normal CTG is more conclusive of normal fetus & 
labour than that of abnormal CTG for abnormal fetus 

15& labour.  CTG basically monitors fetal wellbeing. It 
records fetal heart beat & uterine contractions & produ-
ces a paper recording of both. Hence it’s an easy & 

16affordable measure of both fetal & mother health.

Aboulghar et al., conducted a study and found the 
sensitivity of CTG was very much higher i.e. 96.2% 
but specificity was only 8.3% for 5min Apgar score 
which was far low and similar as found in our study as 

9
well as reported by other previous studies.

In a local study, Khursheed, Das and Jatoi found that 
the sensitivity and specificity of CTG for poor Apgar 
score was 53.22% and 69.02%. They concluded that 
CTG is a good tool to monitor fetal wellbeing. However, 
it need to be standardized to reduce the incidence of 
false positive results that result in increased number 

17
of caesarean section.

Conclusion

CTG is a good screening tool to assess mother & fetus 
wellbeing but it is not a diagnostic tool for fetal survei-
llance in future in females undergoing delivery at term 
without any pregnancy related complication. It is further 
suggested that more diagnostic tools and approaches 
should be evaluated in future to assess health of mother 
and neonates.

Conflict of interest:    None
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Introduction

Cardiovascular diseases are major cause of death 
1

around the world.  Among them, acute coronary 
syndrome (ACS) is the leading cause of morbidity 
and mortality. ACS accounts for first presentation of 
coronary vessel diseases and is a broader term used 

2for describing signs and symptoms of cardiac ischemia.  
On the basis of signs and symptoms, ECG findings 

and certain laboratory parameters ACS can be sub-
grouped as ST-segment elevation myocardial infarction, 
non-ST-segment elevation myocardial infarction and 
unstable angina often necessitating endovascular or 
open interventions to avoid fatal events like cardiogenic 
shock causing sudden arrest of cardiac activity further 

3,4
leading to death.  Amongst today’s challenges, the 
major goal is to design such strategies which can 
prevent the occurrence of adverse coronary events 
and identify the individuals who are at greater risk of 

5occurrence of ACS.

Cardiac troponins and iso-enzymes of creatine kinase 
are routine investigations which are being used for the 
diagnosis of ACS. Troponin is the most sensitive, 
specific and reliable cardiac marker and is being 
currently used as gold standard investigation for the 
diagnosis and risk stratification in ACS patients. How-
ever, it remains undetectable in 40 – 60% of the patients 
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Objective: Conventionally troponin and iso-enzymes of creatinine kinase are used for risk stratification and 
diagnosis of cardiac diseases. Our objective is to compare the levels of mean platelet volume (MPV), 
immature platelet fraction (IPF) and beta thromboglobulin level (BTL) in healthy individuals and patients of 
acute coronary syndrome to discover parameters which can be used to design strategies of risk stratification, 
early diagnosis, timely management and prophylaxis.
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test was applied to compare median of non-normal data. P-value ≤ 0.05 was considered significant.
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statistically significant high levels in cases. MPV (fL) in cases was 11.65±1.53 and in controls was 10.74 ± 
1.04, with statistically significant higher value in cases. Mean BTL (ng/ml) in cases was also statistically 
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who are suffering from ACS. Platelet indices are 
more reliable and accurate tool, as a new cardiac bio-
marker, of cardiovascular events and can potentially 
be used for the risk stratification of cardiovascular 

6diseases.  The biological functions of platelets have 
now been extended far more than the traditional homeo-

6
stasis and thrombotic events.  Platelets are now being 
considered as a source of inflammatory mediators, 
which are being guarded by their contact with arterial 
surfaces. Activated platelets release inflammatory 
mediators which further leads to platelet adhesion. 
The atherothrombotic potential of platelets causes 
release of further mediators which leads to activation 
of the inflammatory process and propagation of coronary 
vessel thrombosis predisposing to the thrombotic 
events.

Platelets vary in properties like size, density, and activity. 
Variations in these parameters can be associated with 
the initial triggering factor of ACS. Platelets which 
are large in size have stronger adhesion potential and 
aggregating effect than the platelets with smaller size. 
Increase in volume of platelets is associated with inc-
reased prothrombotic potential of atherosclerotic plaque 
in ACS and is a risk factor for thrombus formation in 
coronary vessels in patients of AMI.

MPV is a component of CBC and is commonly used 
as most reliable index for the platelet size identification 
and the status of its activation. An increase in MPV is 
associated with various cardiovascular risk factors 
and comorbidities like DM, hypertension, hypercho-
lesterolemia, and obesity.

The above facts and observations have led to the hypo-
thesis that increased MPV in subjects can be a bene-
ficial tool in risk stratification of cardiovascular effects. 
As MPV is thought to be a marker of the size of platelets 
and consequently correlates with the activation status 
of platelets. The increase MPV in the patients of non-
ST elevation ACS does not only indicates a greater 
risk of non-STEMI but also indicates increased risk of 
ischemic complications. Several researchers have 
concluded in various observational studies that in 
ACS, MPV is highest in subjects with MI than those 
having stable angina. Therefore, MPV can be useful to 
estimate extent and severity of coronary vessel diseases.

Amongst circulating platelets, the youngest form is 
reticulated platelets. They are bigger than senescent 
platelets and they have the residual RNA that gives 
reticulated appearance and are hyperactive because 

they express more GP 1b and GP 2b/3a receptors. Now-
a-days, a fast fully automated method is available for 
the quantification of reticulated platelets via a parameter 
called IPF, which is ratio of reticulated platelets and 
total number of platelets. MPV indicates the measure 
of platelet reactivity and if increased shows worst 
prognosis.

IPF may be a more sensitive and specific indicator as 
compared to MPV for measurement of platelet reacti-
vity. It is noticed that in subjects with coronary artery 
disease (CAD), IPF is increased as compared to normal 
healthy subjects. The formation of atherosclerotic 
plaque results in complications like MI and stroke due 

8
to the occlusion of thrombotic vessels.  Vascular damage 
repair and the maintenance of narrow capillaries to 
remain patent is a complex mechanism and platelets 
act as a key for regulation of the process. Platelets 
contribute to both the dysfunction of endothelium and 

9rupture of plaque in the process of atherosclerosis.

The platelet interaction with endothelium lining vessels 
causes excessive activation of platelets which reduces 
the half-life and increases the turnover of platelets, 

10
hence influence the MPV and IPF.

Activation of platelets causes the release of specific 
proteins. Β thromboglobulin is the first platelet- speci-
fic protein which is released during the aggregation of 
platelets. Inflammatory and thrombotic processes both 

11
play part in the pathogenesis of development of ACS.

In respect to the above-prescribed issues, platelet acti-
vation parameters can be beneficial tools of disease 
progression before the occurrence of cardiac cell nec-
rosis. Hence the goal of this study was the evaluation 
of chosen platelet morphological indices MPV, IPF 

12
and BTL in patients of ACS compared to controls.

The insight of above-discussed literature, a cross-sec-
tional comparative study was planned which will help 
understand not only the detailed pathophysiology of 
ACS but also the risk stratification and to set out prophy-
lactic strategies in high-risk patients to prevent occu-
rrence of ACS.

Methods

It was a cross-sectional comparative study carried out 
at The Department of Pathology, Postgraduate Medical 
Institute, Lahore between November 2017 to November 
2018. The subjects were selected from Punjab Institute 
of Cardiology Lahore. Using purposive convenience 
sampling technique, 85 subjects were selected who 
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were diagnosed cases of the ACS (Case group) and 85 
were normal healthy individuals (Control group), 
mean age of controls were decided and matched accor-
ding to the mean age of cases.

Inclusion criteria was based on diagnosis criteria of 
ACS that is: 

Detection of rise of cardiac troponin I levels > 0.04ng/ 
ml and presence of at least one of the following:

l Clinical symptoms of ischemia

l Significant ST-segment T wave changes

l Development of pathological Q waves

Patients with active inflammation, cancer, chronic 
circulatory insufficiency, severe renal failure, diabetes, 
past history of ACS or taking antiplatelet or anticoa-
gulant treatment were excluded.

A custom designed performa was used to obtain infor-
med consent and record personal information. Ques-
tionnaire was filled for each patient, containing infor-
mation about collected samples and their results. A 
3mL venous blood sample was collected in two separate 
vacutainers from each patient under aseptic measures. 
The purple capped vacutainer containing EDTA was 
used for MPV and IPF and the yellow capped vacutainer 
containing acid citrate dextrose was used for BTL.

Mean Platelet Volume and Immature Platelet Fraction 
were performed on blood in EDTA vacutainer, within 
3 to 4 hrs of sample collection on Sysmex automated 
hematology analyzer (XN – 1000). Plasma BTL was 
detected by using commercially available Elisa’s kits 
according to the manufacturer’s instructions. The key 
variables assessed in our study were:

l Immature Platelet Fraction

l Mean Platelet Volume

l BetaThromboglobulin

Data was entered and analyzed using SPSS version 
24. Mean ± standard (S.D) andmedian± inter quartile 
range (IQR) was used for quantitative data like Age 
(years), Pulse beat per minute (BPM), systolic and 
diastolic blood pressure (mmHg), Jugular venous 
pressure (cm), Cholesterol level (mg/dL), Blood glucose 
levels (mg/dL), Serum creatinine (mg/dL), Cardiac 
troponin I (ng/ml), IPF (%), MPVfL (Femtolitre) and 
Plasma BTL (ng/ml). Independent sample t-test was 
applied to compare mean of normally distributed data 
[BP Systolic and diastolic (mmHg), Jugular venous 
pressure (cm), Cholesterol level (mg/dL), Serum crea-
tinine (mg/dL) and MPVfL (Femtolitre)] in both groups. 
Mann Whitney U test (denoted by Z in analysis) was 
applied to compare median of non-normal data such 
as [Age (years), Pulse beat per minute (BPM), Blood 
glucose levels (mg/dL), Cardiac tropnin I (ng/ml), 
IPF (%), Plasma Beta and Thromboglobulin Level 
(ng/ml)]. P-value≤0.05 was considered as significant.

Results

Demographic and Clinical parameters of studied 
population: 

Distribution of Respondents According to studied 
parameters: 

The mean IPF in cases and control was 8.716 ± 6.2834 
(%) and 3.83±1.63% respectively with statistically 
high levels in cases, p-value < 0.001. 

Z-test = 6.58

p-value≤ 0.001 (Significant)

The MPV(fL) in cases was11.65 ± 1.53 and in controls 
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Table 1:  Demographic and Clinical parameters of studied population: 

Normal Parameters Kolmogorov-
Smirnov (Z)

p-value Distribution
Mean S.D

Age (Years) 55.59 10.38 1.67 0.01 Non-Normal

Pulse beat per minute (BPM) 88.47 14.55 1.66 0.01 Non-Normal

BP Systolic (mm Hg) 132.29 13.42 1.10 0.18 Normal

BP Diastolic (mm Hg) 99.93 19.86 1.35 0.052 Normal

Jugular Venous Pressure (cm) 3.51 0.50 4.48 0.00 Normal

Cholesterol level (mg/dl) 234.45 21.48 1.24 0.09 Normal

Blood Glucose levels (mg/dl) 132.52 32.75 2.00 0.00 Normal

Serum Creatinine (mg/dl) 1.10 0.35 1.26 0.08 Normal

Cardiac Troponin (ng/ml) 0.15 0.16 3.48 0.00 Non-Normal

IMMATURE PLATELET FRACTION (%) 6.27 5.19 2.27 0.00 Non-Normal

Mean Platelet Volume (fL) 11.19 1.38 0.99 0.28 Normal

Plasma Beta Thromboglobulin Level (ng/ml) 21.32 14.99 2.97 0.00 Non-Normal



was 10.74±1.04, with statistically higher mean platelet 
volume in cases as compared to controls, p- value 
<0.001.

t-test = 4.553

p-value≤0.001 (Significant)

The mean BTL (ng/ml) in cases was also statistically 
higher as compared to controls i.e. 28.35 ± 17.83 
versus 14.28 ± 5.80, p-value < 0.001.

Z-test = 5.73

p-value≤ 0.001(Significant)

Discussion

Age is considered the most important factor that plays 
a significant role in progression of numerous diseases 
because most of the diseases are prevalent among 
elderly people. Present study indicated that majority 
of the patients in both groups were over 50 years old. 
The findings of a similar study conducted by Pervin 
and teammates (2013) were comparable with our study 
who reported that mainstream of the patients in both 
groups was more than 40 years old while some of 
them were upto 40 years old. Our Study indicated that 
mean age of the cases was 57.04+11.62 years and the 

mean age of controls was 54.14+9.84 years. The 
results of a recent study performed by Khalifa and 
coworkers (2017) highlighted that mean age of the 
cases was 61.32+7.20 years while the mean age of the 

13
controls was 57.40+7.89 years.  Another study carried 
out by Abideen and associates (2017) indicated that 
mean age of the cases was 50.87±11.02 years while 

14
among controls mean age was 47.31±12.09years.

High blood pressure and cholesterol are considerable 
risk factors associated with ACS. It was found during 
the study that blood pressure both systolic and diastolic 
was raised in cases as compared to controls. The mean 
systolic BP in cases and controls was 137.68 ± 15.621 

mmHg and 128.89 ± 18.813 mmHg, while the mean 
diastolic in cases and control was 86.36 ± 9.716 and 
81.39 ± 11.536 mmHg respectively. The findings of a 
study undertaken by Abdallah and collaborators (2010) 
showed results similar to our results indicating that 
mean systolic blood pressure among cases was 132+30 
mmHg and among controls 136+30 mmHg while mean 
diastolic blood pressure among cases was 80+17 
mmH g and among controls 79+15mmHg.

During study blood glucose, serum creatinine and 
cardiac troponin-I were also assessed among cases 
and controls. Study showed that most of the patients 
in both groups had normal levels of blood glucose and 
serum creatinine while raised values of Cardiac Tropo-
nin I were seen among majority of the cases but these 
values were found decreased among most of the controls.

As ACS remains a serious public health problem, so 
there is need to identify the risk factor to control the 
disease among population. It has been observed that 
among patients with ACS the mean platelet volume, 
IPF and BTLs are raised as compared to normal 
healthy individuals. During this study when the levels 
of MPV, IPF and Plasma β-TG were evaluated, study 
demonstrated that among majority of controls, the 
levels of mean platelet volume, IPF and BTL were 
found normal, while in major proportion of cases 
raised level of MPV, IPF and BTL were observed. Study 
pointed out that mean IPF among cases was 8.72+6.28 
and among controls 3.83+1.63 with statistically signi-
ficant results showing raised levels among cases. The 
findings of a study performed by Berny-Lang and 
fellows (2014) indicated that mean IPF among cases 
was 5.0 +2.8 and among controls were 4.6+2.7 showing 

2statistically insignificant results.  Likewise in our 
study MPV among cases was 11.65+1.53 and among 
controls 10.74+1.04 showing statistically significant 
results.
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Table 2:  Descriptive statistics of Immature Platelet Fraction (%) beta thromboglobulin and mean platelet volume:

Mean SD Median IQR Minimum Maximum

Immature Platelet 
Fraction (%)

Case 8.71 6.283 7.50 1.4 31.6 6.8

Control 3.83 1.63 3.40 1.2 6.8 2.8

Total 6.27 5.19 5.15 1.2 31.6 4.5

Mean Platelet Volume 
(fL)

Case 11.65 1.53 11.80 8.7 17.0 1.7

Control 10.74 1.04 10.70 7.0 12.8 1.5

Total 11.19 1.38 11.20 7.0 17.0 1.5

Beta Thromboglobulin 
Level (ng/ml)

Case 28.35 17.38 28.0 4.0 83.5 22

Control 14.28 5.80 13.90 3.9 25.0 6.9

Total 21.318 14.98 14.70 3.9 83.5 15.7



The results of our study are almost comparable with 
the study conducted by El- Dosouky and Shehata (2016) 
who reported that MPV among cases was 13.3+24 
and among controls 10.0+0.8 with statistically signifi-

15cant results.  Virtually similar results were also obtai-
ned from a study undertaken by Abideen and associa-
tes (2017) who confirmed that MPV among cases was 
10.99+1.34 and among controls 9.21+0.98 with statis-

13
tically significant results.  As far as Plasma β-TG is 
concerned, study showed a great increase among cases 
that mean plasma β-TG level among cases was 28.35 
+ 17.84 ng/mL while among controls it was 14.29 + 
5.80 ng/mL showing statistically significant results. 
The results of another study carried out by Joanna 
Kaminska (2018) reported that the BTL were signifi-
cantly higher in patients of ACS as compared to controls.

Conclusion

Current study estimated the levels of MPV, IPF and 
BTL among patients of ACS and normal healthy 
individuals. Study concluded that levels of MPV, IPF 
and BTL were normal among controls while raised 
level of MPV, IPF and BTL were observed among cases. 
However, all three parameters had statistically signi-
ficant difference between the study groups being higher 
in cases. These results would be useful in early diagnosis 
of ACS. Increased levels of MPV, IPF and BTL can be 
used as indicators predisposing to any thrombotic 
event eventually leading to ACS.
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Introduction

Induction of labor is widely carried out all over the 
1world for several fetal and maternal indications.  In the 

United States induction of labour continues to rise, 
with 22.5% of all the births in 2006 reported after  

2induction which is twofold increase since 1990.  Induc-
tion of labour in unfavorable cervix often results in 
prolonged labor or failed induction with increased risk 

1
of operative delivery and morbidity.  About 20% of 

pregnant women undergo induction of labour in the 
UK. In primigravidas, approximately induction to 
delivery time is 27 hours and 18 hours required in the 
cervical ripening phase before labour itself starts. An 
ideal drug for ripening of cervix would induce adequate 

3
cervical ripening without causing uterine contractions.  
Induction of labour in the presence of unfavorable 
cervix is a common indication for the use of prosta-
glandins. However the use of nitrous oxide donors for 
cervical ripening and induction of labour increased in 

4last years.  Agarwal et al., reported that the frequency 
of caesarean section was 40.7% with PGE2 while 0% 
with Isosorbide Mononitrate due to fetal distress. The 
difference between both groups was significant (p< 
0.001) Isosorbide Mononitrate is better in terms of 

5
low caesarean sections.  But Mukhtar et al., reported 
that the frequency of caesarean section due to fetal 
distress was 6.7% with PGE2 which was high as com-
pared to Isosorbide mononitrate i.e. 0%. Although the 
difference between both groups was insignificant (p> 

6
0.05).

Induction of Labour with Isosorbide Mononitrate Versus Prostaglandin E2 (PGE2) 
in Primigravidas (PGs) at Term

1 2 3 4 5 6Rubina Waheed,  Nadia Ashraf,  Nadia Sabeen,  M Ikram U Allah,  Qaiser Javed,  Ayesha khalid,

Abstract 

Objective: To compare the frequency of caesarean section due to fetal distress with Isosorbide mononitrate 
versus PGE2 for the induction of labour in primigravida at term.

Methods: It was Randomized Control Trial conducted in Unit I, Department of Obstetrics & Gynaecology, 
Lahore General Hospital, Lahore from 11th April 2015 to 10th October 2015. 230 primigravida were 
randomized into two groups i.e. Prostaglandin E2 and Isosorbide mononitrate for induction of labour. The 
difference in the frequency of caesarean section due to fetal distress with Prostaglandin E2 and Isosorbide 
mononitrate for induction of labour in the primigravidas at term was calculated as outcome. 

Results: The mean age of 27.62 ± 3.909 ranging from 21 to 34 years. The frequency of cesarean section was 
12.2%in Prostaglandin E2 group while 0% in Isosorbide mononitrate. There was no effect of gestational age, 
age of mother and number of doses on outcome.

Conclusion: There is no difference in frequency of cesarean section in primigravida groups induced by either 
Isosorbide mononitrate versus prostaglandin E2. Wherever applicable and feasible we should opt for 
Isosorbide mononitrate for induction of labour.
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The rationale of our study is to compare the frequency 
of caesarean section due to fetal distress with Isosor-
bide mononitrate versus PGE2 for induction of labor 
in primigravida at term. In literature mentioned above, 
ambiguity was observed in results. It has been observed 
that Isosorbide Mononitrate cause low frequency of 
caesarean section as compared to PGE2 and Isosorbide 
Mononitrate is cheap and safer drug but PGE2 is still 
in practice due to controversy in reported results as 
quoted above. Through this study we want to confirm 
that whether Isosorbide Mononitrate is safer than 
PGE2, so that in future we can implement the use of 
Isosorbide Mononitrate for induction of labour, thus 
the proven efficacy of this drug through this study can 
make it choice of both medical professionals and for 
patients as well.

Operational definition 

C-Section due to Fetal distressis defined as cesarean 
section performed because of presumed fetal compro-
mise in the form of abnormal/pathological cardioto-
cography or the presence of any grade of meconium 
in the amniotic fluid during first stage of labour.

Methods

It was randomized contolled trial conducted in the 
Department of Obstetrics &Gynecology, Lahore 
General Hospital from 11th April 2015 to 10th October 
2015. 230 cases selected by Non-probability consecutive 
sampling, 115 cases in each group is calculated with 
80% power of test, 5% level of significance and taking 
expected percentage of fetal distress i.e. 0% with Iso-
sorbide Mononitrate while 6.7% with PGE2 for induc-
tion of labour in PGs at term. Patients included were 
primigravida of age 18-35 years, females with singleton, 
cephalic presentation of fetus on ultrasound, gestational 

age ≥ 37 weeks according to LMP or early scan with 
reassuring CTG, ruptured membrane (clear liquor) for 

≥ 6 hours. Patients excluded with cervical dilatation 
more than 3 or Bishop more than 5. Females with 
medical disorders like impaired renal or hepatic function, 
cardiac diseases (abnormal ECG and medical record), 
known hypersensitivity to prostaglandins or Isosorbide 
mononitrate. History of severe asthma, hypotension 
(BP<110/70mmHg), palpitation and migraine, Cepha-
lopelvic disproportion (assessed on USG).

After the approval from hospital ethical committee, 
230 patients fulfilling the selection criteria were inclu-
ded in this study, an informed consent was taken. 

Demographic profile (name, age, gestational age (G.A), 
contact) was obtained. Randomly patients were divided 
in two groups by using random number table. In group 
Isosorbide Mononitrate, 40mg of Isosorbide mononi-
trate was administered in the posterior vaginal fornix 
and dose was repeated every four hours up to 2 dose. 
In group PGE2, patients were given 3mg vaginaltablet 
containing dinoprostone and dose was repeated with 
interval of 6 hours upto 2 doses. The Bishop score was 
reviewed regularly at 6, 12 and 24 hours after medica-
tion. Uterine contractions and fetal heart rate was moni-
tored intermittently and partogram was maintained. If 
there were signs of fetal distress, then LSCS was done 
and caesarean section due to fetal distress was labeled 
(as per operational definition). All the information 
was recorded on proforma (attached).

Data Analysis

The data was entered and analyzed through SPSS 
version 17. The quantitative variables like age and 
gestational age was presented as mean & standard 
deviation. The frequency and percentage was calculated 
for caesarean section due to fetal distress. Chi-square 
test was used to compare caesarean section due to fetal 
distress in both groups. P-value<0.05 was considered 
as significant. Data was stratified for age and number 
of doses of either drug. Chi-Square test was used post 
stratification. 

Results

230 patients were included with mean age of 27.62 ± 
3.909 ranging from 21 to 34 years. (Table-I) 156 patients 
(67.8%) in our study population were less than 30 
years of age whereas 74 patients (32.2%) were either 
30 years or more, Gestational age in 139 patients 
(60.4%) were between 37 to 38 weeks while in rest of 
91 patients (39.6%) it was above 38 weeks. Among 
whole cohort, 14 patients (6.1%) of sampled population 
underwent cesarean section. (Table-II) 90 patients 
(39.1%) were administered single dose of drug while 
in 140 patients (60.9%) it was double.

When we cross tabulated both treatment group with 
outcome (frequency of cesarean section), results came 
up significant on applying chi square test. Out of 115 
patients of PGE2 group, 14 underwent C-section while 
in Isosorbide not a single patient had C-section. (Table-
III)

When we stratified our data of dose of drug in treat-
ment group (PGE2 & Isosorbide) and cross tabulated 
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with cesarean section, we found, patients with single 
dose had 3 patients with cesarean section in PGE2 
group while in Double dose, PGE2 group had 11 
patients with cesarean section. (Table-III) 

Discussion

Labor induction in unfavorable cervix often results in 
failed induction or prolonged labor with increased risk 
of operative delivery and morbidity especially in primi-

1
gravidas.  Delivery before the onset of labour is indi-
cated when the maternal and fetal risks associated with 
continuing the pregnancy are thought to be higher than 
induction of labour. Prostaglandin E2 and Isosorbide 
mononitrate play an important role in cervical ripening 
(a mechanism of remodelling in which collagen is 
degraded leading to softening of the cervix) and 

7labour induction.

In our study, among whole cohort, 14 patients (6.1%) 
of sampled population underwent cesarean section. 
frequency of cesarean section was 12.2% in Prosta-
glandin E2 group (all 14 patients in this group) while 
frequency of cesarean section in Isosorbide mononitrate 
was 0%. The difference was more significant when 
we applied chi square test (p value < 0.01). It implies 
that although efficacy of Prostaglandin E2 is known 
regarding induction of labour but frequency of cesarean 
section remains high secondary to fetal distress.

Our results are comparable with previous studies. In a 

previous study, Mukhtar et al., reported that the fre-
quency of caesarean section due to fetal distress was 
6.7% with PGE2 which was high as compared to Iso-
sorbide mononitrate i.e. 0%. Although the difference 

6between both groups was insignificant (p>0.05).

While in another trial, Agarwal et al., assessed that 
PGE2 group had higher incidence of caesarean sections 
(27% versus 17%) and uterine tachysystole (15%) 

5and N-RFH (11%) compared to 0% in IMN group.

In our study PGE2 had 12.2% caesearean rate as com-
pared to nil in isorbide group. In PGE2 6.3% had single 
dose and 16.4% who had caesearean had double dose.

After randomization, we cross tabulated the data for 
all competing and potential confounding variables 
like age but there was no significant difference. It 
depicted that both group had equal distribution with 
respect to their age. 

When we stratified our data of age groups in treatment 
group (PGE2 & Isosorbide) and cross tabulated with 
cesarean section, we found, patients with age below 
30 years had 9 patients with cesarean section in Prosta-
glandin E2 group whereas in above 30 years, Prosta-
glandin E2 group had 5 patients with cesarean section. 
It shows that efficacy of Isosorbide mononitrate does 
not reduce with advancing age.

When we stratified our data of dose of drug in treat-
ment group (PGE2 & Isosorbide) and cross tabulated 
with frequency of cesarean section, we found, 3 patients 
with cesarean section had single dose of Prostaglandin 
E2 while 11 patient had double dose of Prostaglandin 
E2.When we stratified our data of gestational age in 
treatment group (PGE2 & Isosorbide) and cross tabu-
lated with cesarean section, we found, patients with 
gestational age from 37 to 38 weeks and above 38 
weeks had same number of patients (7) with cesarean 
section in PGE2 group. 

In my study vaginal delivery occurred in 87.8% of 
subjects and in 100.0% of patients in isosorbide nitrate 
group and it was 93.8% in single dose group as com-
pared to double dose group in 83.6% of subjects. 

In another study by Dhuan et al showed that 38 patients 
in group I(nitrate) and 31 in group II(PGE2) had normal 
vaginal delivery, 7 women of group I (Nitrate) and 12 
of group II (PGE2) underwent cesarean section while 
four women (8%) of each group had instrumental 
delivery and concluded that use of prostaglandins for 
ripening of cervix and induction of labour causes cer-
vical resistance by reorganizing the collagen fibrils in 
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Table 3:  Cross tabulation between Group & Cesarean 
Section 

Cesarean Section Total

Yes No

Group PGE2 14 101 115

12.2% 87.8% 100.0%

Isosorbide 0 115 115

0.0% 100.0% 100.0%

Total 14 216 230

6.1% 93.9% 100.0%

Using Pearson Chi-Square, p value =0.001 (Significant)

Frequency Percent

Valid Yes 14 6.1

No 216 93.9

Total 230 100.0

Table 2:  Frequency Distribution of Sample Population 
by Cesarean Section

Table 1:  Age Distribution of Sampled Population in Years

N Minimum Maximum Mean Std. Deviation

Age 230 21 34 27.62 3.909



the cervix. It decreases the concentration of sulfated 
glycosaminoglycan (GAG) which causes reduction 
in electrostatic interactions and weakening of the inter-
fibrillary network of the cervix. In addition to this, 
prostaglandins also initiate the myometrium contraction 

8
and increase the frequency of caesearean section.

Compared with other prostaglandins, one small trial 
showed that need of oxytocin was reduced with oral 
misoprostol. Two trials were done on comparison with 
oral and vaginal misoprostol using different doses but 

9
no significant differences were evident.

In our study we stratified caesearan rate for age groups 
in treatment group (PGE2 & Isosorbide) 5.8% patients 
with cesarean section in PGE2 group whereas in above 
30 years, PGE2 group had 17.2% patient with cesarean 
section. Also gestational age in treatment group (PGE2 
& Isosorbide) and cross tabulated with cesarean section, 
we found, patients with gestational age from 37 to 38 
weeks and above 38 weeks had same number of patients 
(7) with cesarean section in PGE2 group. 

The rate of caesarean section was found to be higher 
in the PGE2 group than IMN (27% versus 17%). In 
the study by Sharma et all in 2000 reported higher 
caesarean section rate in PGE2 group compared to 
IMN and GTN group (60% versus 40%) conforming 

10,11
my study results.

Conclusion

It is concluded that at current sample size we reject 
the null hypothesis that there is no difference in fre-
quency of cesarean section in primigravida groups 
induced by either Isosorbide mononitrate versus prosta-
glandin E2 and accept the alternate hypothesis that 
Isosorbide mononitrate is a better option for induction 
of labour as far as frequency of cesarean section due 
to fetal distress is concerned. In our study, frequency 
of cesarean section came out 12.2% in Prostaglandin 
E2 group while 0% in Isosorbide mononitrate group. 
Wherever applicable and feasible we should opt for 
Isosorbide mononitrate for induction of labour. Further 
studies should be encouraged in this regard.

Conflict of Interest:   Noneio:

References
1. Morad AWA. Vaginal Isosorbide mononitrate versus 

transcervical Foley's catheter for cervical ripening and 

induction of labor. Ain Shams Med J. 2011; 62(10): 
993-1002.

2. Martin JA, Hamilton BE, Sutton PD, Ventura SJ, 
Menacker F, Kirmeyer S, et al. National Vital Statistics 
Reports. Births: final data for 2006. 2009:57(7) [cited 
2014];Available from: www.cdc.gov/nchs/data/ nvsr/ 
nvsr57/nvsr57_07.pdf.

3. Bollapragada SS, MacKenzie F, Norrie JD, Eddama 
O, Petrou S, Reid M, et al. Randomised placebo-cont-
rolled trial of outpatient (at home) cervical ripening 
with Isosorbide mononitrate (IMN) prior to induction 
of labour – clinical trial with analyses of efficacy and 
acceptability. The IMOP Study. BJOG: Int J Obstet 
Gynaecol. 2009;116(9):1185-95.

4. Abdellah MS, Hussien M, AboAlhassan A. Intra-
vaginal administration of Isosorbide mononitrate and 
misoprostol for cervical ripening and induction of 
labour: a randomized controlled trial. Arch Gynecol 
Obstet. 2011;284(1):25-30.

5. Agarwal K, Batra A, Batra A, Aggarwal A. Randomized 
Comparison of Isosorbide Mononitrate and PGE2 
Gel for Cervical Ripening at Term including High 
Risk Pregnancy. Int J Reprod Med. 2014;147274:0-5.

6. Mukhtar A, Kazmi F, Rehana F. Comparison of Vaginal 
Isosorbide Mononitrate with Prostaglandin E2 for 
Pre-Induction Cervical Ripening at Term. J Rawal 
Med Coll. 2013;17(1):110-2.

7. Karim SM, Hillier K. Prostaglandins in the control of 
animal and human reproduction. Br Med Bull 1979; 
35:173-7.

8. Duhan N, Hooda M, Sen J. Intracervical dinoprostone 
versus vaginal isosorbide dinitrate for cervical ripening.   
2012; 2 (2): 269-275

9. Hofmeyr GJ, Gülmezoglu AM, Alfirevic Z. Misoprostol 
for induction of labour: a systematic review. Br J Obstet 
Gynaecol. 1999 ;106(8):798-803.

10. Chanrachakul B, Herabutya Y, Punyavachira P. Rando-
mized trial of isosorbide mononitrate versus misopros-
tol for cervical ripening at term. International Journal 
of Gynecology and Obstetrics. 2002;78(2):139–145. 
[PubMed]

11. Sharma Y, Kumar S, Mittal S, Misra R, Dadhwal V. 
Evaluation of glyceryl trinitrate, misoprostol, and 
prostaglandin E 2 gel for preinduction cervical ripening 
in term pregnancy. Journal of Obstetrics and Gynae-
cology Research. 2005;31(3):210–215

Authors Contribution
R.W: Conceptualization of Project, Writing of Manuscript

N.A: Data Collection

N.S: Literature Search 

M.I.U.A: Statistical Analysis 

Q.J: Drafting, Revision

A.K: Data Collection

Esculapio - Volume 17, Issue 02 2021 - www.esculapio.pk - 169



Introduction

For decades, hypertension (HTN) has been known 
as an international health issue estimated to affect 

over one billion people worldwide with numbers 
expected to exceed one and a half billion by the year 

12025.  According to a recent survey, the prevalence of 
2

HTN is 35% in the Pakistani population.  In 2020, the 
International Society of Hypertension have revised the 
threshold value for blood pressure (BP) to 130/85 mm 

3
Hg.  Longstanding, uncontrolled HTN in young indivi-

4duals leads to silent premature multi-organ damage.  
Data have claimed that the root of the development of 
HTN in middle-aged adults ranges back to younger 
age and is linked with risk factors such as lifestyle, 

5
family history, and obesity.

Blood pressure measured pre and post-exercise sessions 
6is a crucial part of exercise testing.  During upright 
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Abstract 

Objective: To evaluate the response of acute bout of moderate exercise on DBP in preclinical medical 
students of Services Institute of Medical Sciences (SIMS), Lahore and to compare it with gender, family 
history, lifestyle and waist-hip-ratio of the study participants.

Methods: This cross-sectional study was performed in the Department of Physiology, SIMS from May to 
December 2019. Ninety-three (93) healthy male and female MBBS students were recruited through 
nonprobability convenient sampling. Socio-demographic components were gathered using a ques-tionnaire. 
Anthropometric data (height, weight and waist-hip-ratio) and resting DBP was recorded before the exercise. 
All participants underwent exercise challenge on a treadmill. Post-exercise DBP was measured by taking 
serial recordings at zero minutes, 2 minutes and 5 minutes after exercise cessation. Data was analyzed using 
SPSSv20.

Results: Within the 93 participants, 87(93.5%) were physically inactive, with only 6(6.5%) were physically 
active. In comparison with the baseline DBP, the DBP at zero and 2 minutes post exercise was statistically 
significant (p<0.001) in study participants. There was no significant correlation between DBP immediately 
after exercise and gender (p = 0.751); family history of hypertension and diabetes mellitus (p = 0.603); and 
lifestyle (p = 0.954). A non-significant (p = 0.636) yet positive correlation was observed between post 
exercise DBP and waist-hip-ratio among males.

Conclusion: Our study revealed that an acute bout of exercise significantly raised the DBP immediately after 
exercise. This rise in BP was not significantly related to gender, lifestyle and family history of diabetes 
mellitus and hypertension.
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exercise, the normal BP response observed is a prog-
ressive increase in systolic blood pressure (SBP) where-
as, the diastolic blood pressure (DBP) remains almost 
unchanged or slightly decreases due to vasodilatation 

7in the working muscles.  

On the other hand, post-exercise increase (>10 mm Hg) 
or a delayed recovery of DBP represents an abnormal 
response. This abnormal response is considered as 
initial signs of atherosclerotic vascular disease and is 
linked with a higher risk of preclinical and clinical 
cardiovascular disease, and death among middle-aged 

8
adults in the long run.  Pathophysiology states that this 
abnormal DBP response can be a result of increased 
arterial stiffness or underlying endothelial dysfunction 
consequently, lowering the bioavailability and produc-
tion of nitrous oxide (NO). Furthermore, increased 
DBP with exercise indicates a higher peripheral arte-
riolar resistance and impaired exercise-induced vaso-

9dilation.

Numerous cohort studies have associated the abnormal 
DBP during and after exercise tests with the develop-

10ment of HTN later in life.  Importantly, recent data 
have revealed a 3.6-fold increased risk of developing 

11HTN after 6.5 years of follow-up.  A meta-analysis 
by Schultz et al., included 12 studies totaling over 
46,000 participants traced for around 15 years, reported 
that a 36% increase in cardiovascular events occurred 
independent of sociodemographic factors in individual 
having an abnormal DBP response to exercise years 

12ago.

Waist-hip-ratio (WHR) is a measure of body composi-
tion. According to studies, it is a better indicator of 
body fat than body mass index, as it relates to the risk 
for the development of diseases. The values of WHR 
>1.0 in men and >0.85 in women have been widely 
accepted as abnormal and is linked to a significantly 
higher risk for the development of cardiovascular 

13disease.

Numerous studies have explained the relationship 
between SBP and exercise in various study populations; 
however, fewer studies have explored the DBP response 
following exercise. This study aimed to determine the 
effect of an acute bout of moderate exercise on baseline 
DBP among undergraduate medical students and to 
correlate it with gender, family history of hypertension 
and diabetes mellitus, lifestyle and waist-hip-ratio. To 
the best of our knowledge, this is the pioneer study in 
Pakistan.

Methods

Study approval was attained from Institutional Review 
Board, SIMS, Lahore. This cross-sectional study was 
performed in the Department of Physiology, SIMS 
between May to December 2019. The subject population 
was healthy young male and female medical students 
of first and second year MBBS recruited through 
nonprobability convenient sampling. 

Any participant with a history of smoking, known 
cardiovascular, metabolic, neurological, pulmonary, 
orthopedic disorders, or taking drugs (beta-blockers 
and anxiolytics) was excluded. The participants were 
instructed not to indulge in strenuous physical activity 
24 hours before the test and not to consume heavy 
meals, tea or coffee at least 2 hours before the exercise. 

All participants qualified through Physical Activity 
Readiness Questionnaire (PAR-Q+) 14 and signed the 
informed consent. The demographic information related 
to age, gender, family history of diabetes mellitus 
(DM) and HTN, and an average amount of time spent 
in planned exercise was recorded. Lifestyle was cate-
gorized into physically active and physically inactive 

15
as per WHO guidelines.

The sample size was calculated to be 124 using the 
2 2 2

formula 1.96 ×σ  / E \ with 95% confidence interval 
16and 5% margin of error of the study.  With the best of 

our efforts we were able to recruit 93 participants 
having a response rate of 75%.  

Anthropometrics and Body Composition Measures

Weight (kg) was measured by using an electronic 
weighing scale (Certeza, China). Height (cm) was 
measured using a wall-mounted tape with the partici-
pants standing bare feet against the wall. Another mea-
suring tape was used to measure the waist and hip 
circumference. Measurement of waist was done at the 
level of the umbilicus. Hip circumference was measured 
around the widest portion of the buttocks. The WHR 
was calculated by dividing the waist measurement by 
the hip measurement.

Exercise test
Blood pressure was measured by mercurial sphygmo-
manometer (Bokang, China) after 5 minutes of rest 
before the exercise test. Both systolic and diastolic BP 

17
were measured as per the standard protocol.

The participant was then asked to mount the treadmill 
(Revo-Fitness, China). Each participant started with a 
warming up session of 3 minutes at 3 miles per hour 
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(mph) at 0-degree incline. After 3 minutes, the partici-
pant underwent an exercise challenge in which the 
speed of treadmill was increased to 4 mph with 0-degree 
incline for the next 8 minutes. After completion of the 
exercise test, DBP was recorded by using the same 
mercury sphygmomanometer immediately post-exer-
cise i.e. at 0 minutes (DBP-0), 2 minutes (DBP-2) and 
5 minutes (DBP-5) after the exercise session. 

SPSS version 20 was used to analyze data. Mean (m) 
and standard deviation (SD) was calculated for conti-
nuous variables. Pre and post-exercise DBP were 
compared using the paired sample t-test. The chi-square 
test was used to determine the correlation between 
post-exercise DBP and gender, lifestyle and family 
history. A p-value <0.05 was taken as statistically 
significant.

Results

Out of the 93 students that participated in the study, 59 
(63.4%) were male and 34 (36.6%) were female. 
Most of the participants 87 (93.5%) were physically 
inactive, while 6 (6.5%) were physically active. The 
anthropometric data of the participants are given in 
table 1. 

The resting DBP was compared with DBP-0, DBP-2 
and DBP-5. The increase in diastolic blood pressure 
at zero minute and 2 minutes post exercise versus the 
resting value (∆DBP) was significantly higher (p < 
0.001). Whereas, the comparison of baseline DBP to 
DBP-5 was statistically not significant (p = 0.120) 
which meant that the DBP of the participants returned 
to normal at 5 minutes post exercise as shown in table-
2.

A chi-square test of independence showed that there 
was no significant correlation between DBP-0 and 
gender, family history of DM & HTN, and lifestyle 

2 2
X (2 , N=93) = 0.100, p = 0.751, X (3 , N=93) = 0.100, 

2
p=0.603, X (2, N=93)=0.003, p=0.954 , respectively. 
These results depict that DBP with exercise has no 

significant association with these variables as shown 
in table 3.

Scatter plot A shows a non-significant positive (r = 

0.063, p = 0.636) correlation between DBP - 0 and 
waist-hip-ratio in male participants indicating that 
with an increase in waist-hip ratio, post-exercise DBP 
tends to rise. Plot B shows a non-significant (r = -
0.223, p = 0.205) negative correlation between the 
DBP-0 and female waist-hip-ratio. Surprisingly, in 
females, an increase in waist-hip-ratio leads to a decrease 
in post-exercise DBP – 0.

Figure 1 (A and B): Scatter Plots showing the Corre-
lation between Waist-Hip-Ratio and Post-exercise 
DBP – 0 with Regards to Gender of the Participants 
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Variable 1 (n=93)
Variable 2

(n=93)

Value

Mean±S.D

p-

value

Baseline DBP (mm 

Hg)

DBP – 0 8.9±7.4 0.000*

DBP – 2 5.1±6.3 0.000*

DBP - 5 0.8±4.9 0.120

Table 2:  Comparison of Baseline DBP with DBP-0, 
DBP-2 and DBP-5 using the Paired t Test

p value < 0.001 – highly significant

Table 3:  Comparison of Post-Exercise DBP-0 with 
Gender, Family History and Lifestyle of the Participants 
using the Pearson Chi-Square Test

p > 0.05 : non-significant

Variable 1 Variable 2
Pearson chi 

square value

p-

value

Post 

exercise 

DBP – 0 

Family history of DM 

and HTN

0.603 0.896

Gender 0.100 0.751

Lifestyle 0.003 0.954

Table 1:  Baseline Characteristics of Participants

Age

(years)

Weight (kg)

n=93

Height

(cm)

n=93

Waist-hip-ratio n=93 DBP (mm Hg)

Male

n=59

Female

n=34

Baseline (before exercise)

n=93

DBP-0

n=93

DBP-2

n=93

DBP-5

n=93

20±1 68.5±13.9 171±10 0.88±0.05 0.71±0.06 74±7 82±8 78.6±8 74±8



Discussion

This study was done to evaluate the effect of an acute 
bout of moderate exercise on DBP in undergraduate 
medical students and to assess its correlation with 
variables like gender, lifestyle, family history of DM 
and HTN and waist-hip-ratio. 

Health benefits of physical activity include improved 
cardiorespiratory fitness. In this study, the majority of 
the participants 87(93.5%) were physically inactive, 
and 6(6.5%) were physically active. This aligns with 

18 19
studies of Jose. et al  and Abdel-Salam, et al  reported 
a far greater proportion (60-70%) of study participants 
as physically inactive. A much larger percentage of 
physically inactive participants in our study may be 
due to the competitive nature of medical education and 
growing inclination towards social media and online 
games.

Exercise is known to cause changes in the cardiovascular 
parameters. As a normal response, the results of nume-
rous studies done previously showed that the DBP 

20
after an acute bout of exercise decreases slightly , 21 

22, 23or remains the same.  However, this was not the case 
in the present study. A novel finding of the present 
investigation was that there was a significant (p<0.001) 
rise in DBP – 0 and remained significantly (p<0.001) 
elevated till DBP-2 of the recovery period. The diffe-
rence in findings can be attributed to the use of a different 
exercise test protocol and different age groups of the 
study participants. Studies mentioned above were done 
on middle-aged adults, asking the subjects to exercise 
for 30 min. In comparison, the present study was con-
ducted on younger adults with an exercise challenge 
of 8 minutes. A retrospective study done by Sydó et al 
over 17 years, reported similar findings to the present 
study. He reported 3463 participants aged 30-60 years 

to have an abnormal DBP response (increase of >10 
24mm Hg) post-exercise session.

Several factors may influence the DBP response to 
clinical exercise testing. The present study reported no 
evidence of a statistically significant correlation between 
DBP – 0 with gender (p = 0.751), lifestyle (p = 0.954) 
and family history of DM and HTN (p = 0.603) in the 
participants. Contrary to our results, Daida, et al reported 
the DBP response to exercise to be higher in sedentary 

25
men compared with women.  Probable reasons of 
difference in our result may be due to a younger study 
sample (19-20 years) thus, the effect of lifestyle, family 
history and gender is too early to occur.

Increased fat accumulation in the body can lead to an 
abnormal DBP response to exercise. In the present 
study, a positive yet non-significant correlation was 
observed between DBP – 0 and WHR in male, stating 
that an increase in WHR leads to an increase in DBP 
response. A similar finding reported in a study that 
DBP response in obese subjects showed an abnormal 

24 (rise) post-exercise DBP response.

Our sample size comprised of a small group of preclinical 
year medical students from a single medical college. 
Therefore, these results cannot be generalized to the 
whole student population in Pakistani medical colleges 
thus, requiring studies to be conducted using a larger 
sample size across multiple institutions. We also suggest 
a future cohort study involving tracking the subjects 
over years to establish a relationship between raised 
post-exercise DBP and early onset HTN in later years.

Conclusion

Our study revealed that an acute bout of exercise signi-
ficantly raised the DBP immediately after exercise. 
This rise in DBP was not significantly related to gender, 
lifestyle and family history of DM and HTN. Based 
on our results, the presence of a significant rise in post 
moderate exercise DBP could be considered a good 
indicator for making lifestyle changes.
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Introduction

Acute appendicitis (AS) is the most common 
pediatric surgical emergency and appendectomy 

1is the most commonly performed procedure in children.  
AA is the inflammation if appendix with classical pre-

sentation in the form of anorexia, nausea or vomiting, 
fever, periumbilical pain initially which may later 

2shift to right iliac fossa.  On examination, there is tachy-
cardia, tenderness, and rebound tenderness. However, 
the signs and symptoms may vary and the clinical 
diagnosis is tricky especially in children who cannot 
localize pain. There are no other diseases that have 
such a variety of symptoms as AA. Also, the classical 
signs and symptoms are mostly absent in 20-33% of 
the patients and due to this many children present late 
with complications like perorated appendix, abscess 

3, 4  or peritonitis. 

Delayed or missed diagnosis have the potential to result 
in significant morbidity from appendiceal perforation, 
abscess formation, wound infection, wound dehiscence 
and even mortality. However, negative diagnosis of 

Comparison of Alvarado Score and Paediatric Appendicitis Score for Diagnosing 
Appendicitis in Children

1 2 3 4 5 6Naeem Liaqat,  Asif Iqbal,  Wajeeh Ur Reham,  Zulfiqar Ahmed,  Fozia Bashir,  Sajid Hameed Dar

Abstract 

Objective: To compare diagnostic accuracy of Alvarado score (AS) and Paediatric Appendicitis Score (PAS) 
for diagnosis of acute appendicitis in children.

Methods: This study was conducted at the department of Pediatric Surgery Children Hospital Lahore, over a 
period of 1 year. All the patients undergoing appendicectomy were included. Alvarado score and Pediatric 
Appendicitis score (PAS) was evaluated, compared and appendix specimen sent for histopa-thology. All 
findings were recorded in proforma. The collected data was analyzed by SPSS version 24. The mean 
Alvarado score and PAS was calculated, and stratified according to the histopathology reports. The 
sensitivity and specificity of both Alvarado score and PAS for three strata including score 3-5, 5-7 and 8-10 
were also calculated.

Results: A total of 177 patients were included in the study. The mean age of the patients was 9.16 ± 2.386 
years. Among these 118 patients (67%) were male. The mean duration of pain was 21.42 ± 19.05 hours. 
Biopsy report showed that 18 patients (10.1%) had normal appendix with no signs of inflammations while 
159 patients (89.9%) had inflammation on histopathology. We stratified the histopathology reports according 

to Alvarado score ≤7 and >7 and P-vale was found significant. Similarly PAS ≤7 and >7 was stratified and P-
value was not significant. The difference in mean Alvarado score between having acute appendicitis and 
those with normal histopathology was significant (P= 0.000) while this difference in mean PAS was not found 
significant (P= 0.325). 

Conclusions: None of the scoring system has adequate diagnostic accuracy and clinical judgment is 
preferred.
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acute appendicitis exposes children to unnecessary 
5operation.

Many scoring systems were devised for the diagnosis 
of acute appendicitis including Alvardo score (AS), 
RIPASA, Samuel, Pediatric Appendicitis Score (PAS) 
which can help the physician and the surgeon to finally 
reach a diagnosis. AA is quite a rare in neonatal period 
of life and is much common in childhood and early 

6
adult life.  Generally, these clinical scoring systems 
are more informative than specific symptoms or signs 
alone. Still, they are not capable of predicting appendi-
citis with sufficient probability and therefore should 

7not be used alone to diagnose it.  There is still a debate 
regarding the diagnostic accuracy of these scoring 

8
systems for AA.  However, most commonly used scores 
are AS and PAS. No specific data or study is available 
which compares the diagnostic accuracy of these 
scores so it is difficult to say which scores is helpful in 
making the diagnosis. We conducted this study to 
compare the diagnostic accuracy of AS and PAS. 

Methods

We conducted this prospective study at The Department 
of Pediatric Surgery of  The Children’s Hospital & the 
Institute of child health, Lahore. The study took place 
over a period of 1 year from January 2018 till December 
2018. Ethical approval was taken before the start of 
study. All the pediatric patients undergoing appendi-
cectomy were included in the study. A pre designed 
proforma was used for data collection which consist 
of four parts, first part include the demographic details 
of patients, second part had two scoring systems i.e. 

rd th(AS and PAS). While the 3  and 4  part of proforma 
were about the operative and histopathology findings.  
In all patients AS and PAS were evaluated and findings 
were recorded on proforma. The patients included in 
the study underwent appendectomies appendicular 
tissue was sent for histopathology. Sampling was done 
by the method of consecutive sampling. 

The collected data was analyzed by SPSS version 24.  

The mean of Alvarado score and  PAS was calculated, 
we also stratified the histopathology reports to Alvarado 
score and PAS. The sensitivity and specificity of both 
Alvarado score and PAS for three strata including 
score 3-5, 5-7 and 8-10 were also calculated.

Results

A total of 177 patients were included in the study. The 
mean age of the patients was found to be 9.16 ± 2.386 

years. Among these 118 patients (67%) were male 
while remaining 59 patients (33%) were females. The 
mean duration of pain was 21.42±19.05 hours. Seventy 
six percent of patients (n=135) were having history of 
pain for less than 24 hours while 42 patients (24%) 
had history of more than 24 hours. Per-operative fin-
dings of all these patients are summarized in figure 1. 
Biopsy report showed that 18 patients (10.1%) had 
normal appendix with no signs of inflammations 
while 159 patients (89.9%) had inflammation on histo-
pathology. It also showed that 41 patients who had 
normal looking appendix ultimately showed signs of 
inflammation in 23 specimens. We stratified the histo-
pathology reports according to Alvarado score 7 and 
>7 and P-vale was found significant. Similarly PAS 7 
and >7 was stratified and P-value found not significant 
(Table1).The difference in mean Alvarado score 
between having acute appendicitis and those with 
normal histo-pathology was significant (P= 0.000) 
while this diffe-rence in mean PAS was not found 
significant (P= 0.325) (Table 2). The sensitivity and 
specificity of both Alva-rado score and PAS for three 
strata including score 3-5, 5-7 and 8-10 were 
calculated and summarized in Table 3 and 4. 

Figure 1: Intra Operative Findings 

Esculapio - Volume 17, Issue 02 2021 - www.esculapio.pk - 176

Table 1:  Stratification of histopathology with Alvarado 
score and PAS 

Normal
Acutely 

Inflammed

Alvarado Score upto 7 15 68

Alvarado Score more than 7 3 91

P Value = 0.001

PAS upto 7 6 55

PAS more than 7 12 104

P Value = 0.570



Figure-2: Receiver Operator Characteristic Curves: 
Alvarado

Figure-3: Receiver Operator Characteristic Curves: 
PAS

Discussion

AA is one of the most common surgical diseases seen 
in surgical emergency however it can be often challen-
ging for surgeon to make a correct diagnosis in order 
to reduce the chance of negative exploration for acute 

9appendicitis.  It very important to differentiate pain 
abdomen secondary to inflammation of appendix from 
other causes, which is often a difficult task especially 

10in children.  Early and accurate diagnosis reduces the 
rate of post-operative morbidity & mortality. The diag-
nosis of appendicitis is mainly clinical with help from 
radiology and laboratory may be needed for confirma-
tion. Over time many scoring systems had been deve-
loped and Alvarado score is one of the most widely 
used tool for the diagnosis of appendicitis in adults 
but it is showed varied results in children. It consists 

11of eight clinical and laboratory assessment items.  In 
2002 PAS was developed by Samuel for children 
between 4 to 15 years of age it is a modification of 
Alvarado Score and carries a maximum score of 10.8 
In this study we tried to compare a well reputed Alva-
rado scoring system with pediatric appendicitis score 
with regard to correct diagnosis based on operative 
findings.

We found out the mean age of the patients was 9.16 ± 
2.386 years. It was comparable with Samuel who 

12reported in cohort for development of PAS.  In current 
study the difference in mean Alvarado score between 
having acute appendicitis and those with normal histo-
pathology was significant(P < 0.001), while this diffe-
rence in mean PAS was not found significant (p- 0.57). 
But a similar study showed significant P-Value (P < 
0.001) for both Alvardo & PAS in relation to appendi-

13
citis versus normal appendix.

In present study, the sensitivity and specificity of both 
Alvarado score and PAS for three strata including 
score 3-5, 5-7 and 8-10 were 23.9%, 18.8%, 57.2% and 
8.8%, 25.7%, 65.4% respectively. Pogorelic et al repor-
ted that in 236 patients (sensitivity, 89%; specificity, 
59%; positive predictive value, 93.1%), whereas in 
patients with acute appendicitis and a PAS of 7 or 
higher, the correct diagnosis would have been set in 
228 patients (sensitivity, 86%; specificity, 50%; posi-
tive predictive value, 90.1%). No significant difference 
was found in sensitivity and specificity between the 
observed scoring systems they suggested that these 

14
scores can only provide assistance.  However a study 
by Kim in adults showed, the sensitivity of the Alvarado 
score 86.2%, its specificity 61.6%, and the accuracy 
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Table 2:  Mean Alvarado Score and PAS in Cases having 
Acute Appendicitis 

Normal
Acutely 

Inflammed

P-

Value

Alvarado Score (mean) 5.277 7.37 0.000

Pediatric Appendicitis Score 

(mean)

7.277 7.68 0.325

Table 3:  The sensitivity and Specificity of Alvarado Score 
& PAS for Three Strata Including: Score 3-5, 5-7 and 8-10

3-5 6-7 8-10

Alvarado Specificity 23.9% 18.8% 57.2%

Sensitivity 38.8% 77.7% 83.3%

PAS Specificity 8.8% 25.7% 65.4%

Sensitivity 83.33% 83.33% 33.3%



15
of diagnosis was 82.9%.  Another study publishd in 
an Indian journal reported that The sensitivity of PAS 
was 0.87, specificity 0.59, positive predictive value 
0.83, and negative predictive value 0.67. This study 
concluded that the PAS score had 17% negative appen-
dicectomy rate of and an unacceptable 13% of patients 

16 
with appendicitis being missed.

Our results are comparable to Badebarin D et al., who 
reported that although the diagnostic value of Alvarado 
score is higher as compared to PAS but the sensitivity, 
specificity , PPV , NPV are not satisfactory for confor-

17mation of diagnosis.

Conclusion

Both the scores failed to show the desired sensitivity 
and specificity and therefore it was concluded that 
clinical assessment should be done for making the 
final diagnosis.

Conflict of Interest:     None

References 

1. Almaramhy HH. Acute appendicitis in young children 
less than 5 years: review article. Ital J Pediatr. 2017 
Jan 26;43(1):15. doi: 10.1186/s13052-017-0335-2. 
PMID: 28257658; PMCID: PMC5347837.

2. Dogra BB. Acute appendicitis: Common surgical 
emergency. Medical Journal of Dr. DY Patil University. 
2014 Nov 1;7(6):749

3. Gadiparthi R, Waseem M. Pediatric Appendicitis. 
[Updated 2019 Dec 16]. In: StatPearls [Internet]. Trea-
sure Island (FL): StatPearls Publishing; 2020 Jan-. 
Available from:

4. Kim D, Butterworth SA, Goldman RD. Chronic appen-
dicitis in children. Can Fam Physician. 2016 Jun; 62 
(6): e304-5. PMID: 27303020; PMCID: PMC4907572.

5. Jones K, Pena AA, Dunn EL, et al. Are negative appen-
dectomies still acceptable? Am J Surg 2004; 188: 
748e754. 

 6. Naoum JJ, Mileski WJ, Daller JA, et al. The use of 
abdominal computed tomography scan decreases the 
frequency of misdiagnosis in cases of suspected acute 
appendicitis. Am J Surg. 2002;184:587-589. 

7. Brown TW, McCarthy ML, Kelen  GD, et al. An epide-
miologic study of closed emergency department  mal-
practice claims in a national database of physician 
malpractice insurers. Acad Emerg Med.2010; 17(5): 
553--560.

8. Bergeron  E.  Clinical  judgment  remains  of  great  
value  in  the  diagnosis  of  acute  appendicitis.  Can  J  

Surg.  2006; 49(2):96--100.

9. Derakhshanfar H, Pourbakhtyaran E, Rahimi S, Sayyah 
S, Karbasian F, Soltantooyeh Z, Fallah S. Survey of 
efficacy of pediatric appendicitis score in Iranian 
patients less than 18 years old referred to the emergency 
department. J Family Med Prim Care. 2019 Nov 15; 
8(11):3700-3705. doi: 10.4103/ jfmpc.jfmpc_740_19. 
PMID: 31803676; PMCID: PMC6881965.

10. Kalan M, Talbot D, Cunliffe WJ, et al. Evaluation of 
the modified Alvarado score in the diagnosis of acute 
appendicitis: a prospective study. Ann R Coll Surg. 
1994;76:418–419

11. Pogorelic Z, Rak S, Mrklic I, Juric I. Prospective vali-
dation of Alvarado score and Pediatric Appendicitis 
Score for the diagnosis of acute appendicitis in children. 
Pediatric emergency care. 2015 Mar 1;31(3):164-8.

12. Goulder F, Simpson T. Pediatric appendicitis score: A 
retrospective analysis. J Indian Assoc Pediatr Surg. 
2008;13(4):125-127. doi:10.4103/0971-9261.44761

13. Parveen KZ, Avabratha KS, Shetty K. Pediatric appen-
dicitis score in the diagnosis of childhood appendicitis: 
a validation study. Int J Contemp Pediatr. 2017 Nov; 
4(6): 2196.

14. Teixeira PG, Sivrikoz E, Inaba K, Talving P, Lam L, 
Demetriades D. Appendectomy timing: waiting until 
the next morning increases the risk of surgical site 
infections. Annals of surgery. 2012 Sep 1;256(3):538-
43.

15. Chung PH, Dai K, Yang Z, Wong KK. Validity of 
Alvarado Score in predicting disease severity and post-
operative complication in pediatric acute appendicitis. 
World Journal of Pediatric Surgery. 2019 Feb 1;2(1).

16. Rajbhandari B, Dahal GR, Pokharel RP. Comparison 
Between Alvarado Score and Paediatric Appendicitis 
Score in Diagnosing Acute Appendicitis in Children. 
Journal of Nepal Paediatric Society. 2020 Dec 15; 
40(3):178-84.

17. Badebarin, D., Parsay, S., & Aslanabadi , S. (2020). 
Alvarado vs. Pediatric Appendicitis Score (PAS) in 
Acute Appendicitis of Children. Iranian Journal of 
Pediatric Surgery, 6(1), 1-9. https:// doi.org/ 10.22037/ 
irjps.v6i1.31696

Authors Contribution

N.L: Conceptualization of Project

A.I, Z.A:  Data Collection

W.Ur.R: Literature Search 

F.B: Drafting, Revision 

S.H.D: Literature Search

Esculapio - Volume 17, Issue 02 2021 - www.esculapio.pk - 178



Introduction

Emergence of infection due to novel corona virus 
has drastically modified life style globally. In 

December 2019, a new strain of virus was reported to 
be causing an outbreak in city of Wuhan in China. It 
was reported to cause pneumonia like illness with 

1
certain radiological and hematological characteristics.  
This disease is labelled in nomenclature as coronavirus 

disease  (COVID-19) by WHO and the reference name 
given to the virus is severe acute respiratory syndrome 

2
coronavirus 2 (SARS-CoV-2).  Its rapid global spread 
led World Health Organization (WHO) to declare it as 
pandemic. Its high virulence and contagious nature 
made it major health emergency world-wide.

Corona virus are group of virus that cause diseases 
primarily related to respiratory symptoms. They are 
single stranded RNA virus. Novel virus is new version 
of SARS virus. It is considered that constant evolutio-
nary process within different species or exposure to 
host environment, by mutation and eventual adaptation 
to a susceptible host has led to the new form of the 

3viable pathogen.
rdAccording to WHO, as of 23  February 2021; 223 

Knowledge, Attitude and Practices Regarding COVID-19 among Postgraduate 
Trainees and House Officers

1 2 Shandana Tarique,   Shahid Sarwar

Abstract 

Objective: To assess the knowledge, attitude and practice among house officers and post graduate trainees 
towards COVID-19 in tertiary care hospitals.

Methods: An online questionnaire was used as research tool to collect data from 115 house officers and post 
graduate trainees working in tertiary care hospitals. Questionnaire was divided into three sections. 
Knowledge was assessed on basis of choosing the best option, attitude was evaluated with agree/disagree and 
practices were considered on yes/no format. Data was analyzed with SPSS 24®(Armonk NY:IBM corp).

Results: 115 doctors responded to online survey. Mean age was 26.92±2.92, 62(53.9%) were female and 
53(46.1%) were male. Regarding the status of participants, 46(40%) were house officers and 69(60%) were 
post graduate residents. Considering the domain of knowledge, maximum score was 12 and minimum was 
4.Mean score was 8.75. It was observed that 82(71.3%) participants agreed that COVID-19 will be 
successfully controlled, while 114 (99.1%) of participants  counselled  patients and their attendants about 
preventive measures. Regarding practice domain, 110(95.7%) participants replied in affirmative that they 
wore mask when leaving home while 19(16.5%) had undergone training for nasopharyngeal sample 
collection. Only 45(39.1%) had undergone training for doffing and donning.

Pearson correlation was applied between the three domains and status of doctors. It was observed that 
postgraduate residents were significantly better in Covid-19 related knowledge (p<.05). Among the three 
domains, no significant relationship was observed.

Conclusion:  Doctors have positive attitude though factors  have been identified in knowledge and practice 
that need improvement.

Key words: COVID-19, knowledge, attitude, practice
How to cite: Tarique S., Sarwar S., Knowledge, Attitude and Practices regarding COVID-19 among Postgraduate 
Trainees and House Officers. Esculapio 2021;17(02):179-182.

DOI: https://doi.org/10.51273/esc21.2517214

1. Shandana Tarique     2. Shahid Sarwar
1,2. Department of Medicine, Allama Iqbal Medical College, Lahore

Correspondence:
Dr.Shandana Tarique, Associate Professor of Medicine, Allama Iqbal Medical 
College, Lahore. E-mail: shandanatarique@gmail.com

 Submission Date:  03-05-2021
 1st Revision Date:  10-05-2021
 Acceptance Date:  20-05-2021

Esculapio - Volume 17, Issue 02 2021 - www.esculapio.pk - 179



countries have been affected, 111279860 confirmed 
cases have been reported and death toll stands at 

4
2466639 cases . Pakistan reported its first case on 

rd
26th February 2020. By 23  February 2021, Pakistan 

5has more than five lakh confirmed cases.

In event of major outbreaks, health care system has to 
bear the brunt. Health care workers form the backbone 
of a health facility. They are on the frontline and have 
to be prepared to deal with such emergencies. Doctors 
play critical role in management of these patients. 
Given the contagious nature of this disease, they them-
selves become vulnerable target. The exposure to the 
virus can lead to illness in doctors and unfortunately 
can prove fatal in critical condition. As of early March, 
3300 health care workers were infected in China. In 

6
Italy, 20% of health care responders were infected.  It 
directly affects the workforce required for smooth 
running of health institution. At individual level, it is 
cause of physiological and psychological stress. Aware-
ness in terms of knowledge, attitude and practices of  
medical illnesses is essential for a doctor. Same holds 
true for pandemic of COVID-19. Adequate knowledge, 
appropriate attitudes and standard practices help in 
streamlining the management along with personal 
protection. Some studies have been conducted to eva-
luate data regarding knowledge, attitude and practices 
among various sections of society. One such study was 
conducted by Zhong et al in which participants were 
residents of Hubei province, China. The study summa-
rized that gender and socioeconomic status affected 

7
the responses . Another study was carried out on Iranian 

8population regarding novel Corona virus outbreak . 
Saqlain et al conducted KAP study among health care 
professionals including physicians, nurses and pharma-
cists. They observed positive attitude and sound prac-
tices. The results showed that age, experience and 
nature of job were significantly associated with the 

9parameters of knowledge and practices .

Considering the reported high infectivity of doctors, 
it is hypothesized that the knowledge, practice and 
attitude may be deficient. For this purpose, a questionn-
aire was designed to assess knowledge, attitude and 
practices of doctors regarding COVID-19. The target 
population was post graduate trainees and house officers 
who form vital and crucial part of health care delivery 
system. They are the force working at fore front in the 
pandemic due to novel Corona virus. The study was 
planned and carried out during initial period of pandemic. 
The rationale of the study was to identify and define 

deficiencies in knowledge, attitude and practices of 
post graduate trainees and house officers towards 
COVID-19. 

Data Collection Procedure

This cross sectional study with web based survey was 
carried out among house officers and post graduate 
residents in tertiary care hospitals of Lahore, Pakistan 
from June 2020 to August 2020. After approval of 
Ethical Review Committee Allama Iqbal Medical 
College Lahore, data was collected via online questionn-
aire. Questionnaire was prepared using online Google 
Forms as a tool. Link was shared with participants 
through email, WhatsApp and Facebook. Clarity of 
language was  assessed by running pilot study on 20 
doctors. Informed consent was taken as part of ques-
tionnaire. Questionnaire was divided into sections. 
Demographic profile including age, gender, academic 
status, training duration and name of institution were 
documented. Questions were divided into sections 
pertaining to domains of knowledge, attitude and prac-
tice regarding COVID-19. Section on knowledge con-
tained fourteen questions (K1-K14). Third section 
had three questions (A1-A3) related to attitude and 
fourth section had six questions concerned with practi-
ces (P1-P6). K1-K14 questions have choose the best 
option format. A1-A3 and P1-P6 have agree/disagree 
and yes/no format respectively.   

Data Analysis

Data analysis was done with SPSS 24®(Armonk 
NY:IBM corp). Numerical variables like age was pre-
sented as mean ± SD. For questions K1-K14, score of 
1 was assigned to correct answer. Nominal variables 
like gender, academic status and responses for know-
ledge, attitude and practices were presented as frequency 
and percentages. Score of more than 50% was represen-
tative of positive attitude. Scores of three domains were 
correlated with gender, academic status and training 
duration by applying Pearson Correlation statistics. P 
value of < 0.05 was considered significant.

Results
115 doctors responded to online survey. Mean age 
was 26.92±2.92, (Fig-1) 62(53.9%) were female and 
53(46.1%) were male. Regarding the status of 
participants, 46(40%) were house officers and 
69(60%) were post graduate residents. Inter-rater 
reliability was 85.6%.There were fourteen questions 
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related to cognitive assessment of covid infection. 
Maximum score was 12 and minimum was 4. Mean 
score was 8.75. Highest score of 12 (85.7%) was noted 
in five (4.3%) responders. Maximum correct 
response was for the most common clinical feature 
(99.1%). Least response was for sequence of donning 
(Table-1). Considering the attitude, response to three 
questions was required. Participants had to choose bet-
ween option “agree” and “disagree”. It was observed 
that 82(71.3%) participants agreed that COVID-19 
will be successfully controlled. 114(99.1%) of 
participants were counselling patients and their 
attendants regarding preventive measures. Regarding 
query about whether personal information of positive 
cases should be made public, 64(55.7%) agreed that it 
should be made public. In section regarding practice, 
six questions were asked and response was generated 
in form of options of “yes” or “no”. Survey showed 

that 59(51.3%) answered in affirmative regarding recent 
visits to crowded places. 110 (95.7%) wore mask when 
leaving home while 19(16.5%) had undergone training 
for nasopharyngeal sample collection. Only 45(39.1%) 
had undergone training for doffing and donning. 
Contact with covid positive cases was documented in 
37(32.2%) during data collection period. Scrubs were 
worn by 72(62.6%). 
Pearson correlation was applied between the three 
domains and status of doctors. It was observed that 
postgraduate residents were significantly better in 
Covid-19 related knowledge (p<.05). Among the three 
domains, no significant relationship was observed.

Discussion
This study aimed at knowledge, attitude and practices 
of doctors regarding covid-19 outbreak Study was 
carried out at the time when Pakistan was experiencing 
first wave of COVID infection. Covid-19 pandemic 
has highlighted the importance of knowledge of emer-
ging advances in medical field. Study was carried out 
at the time when Pakistan was experiencing first wave 
of COVID infection. Doctors are the front line  workers. 
They  have to manage the patients suffering from the 
disease. They themselves are vulnerable to fall prey 
to this viral infection. This highlights the importance 
of personal safety. Various countries have conducted 
such surveys. One study was carried out in Nepal. The 
study involved doctors, nurses and paramedics. Our 
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status
Know-
ledge

Prac
-tice

Totaka
-ttitude

status Pearson 
Correlation

1 -.326** .055 .081

Sig. (2-tailed) .000 .559 .392
N 115 115 115 115

Know-
ledge

Pearson 
Correlation

-.326** 1 -.053 -.011

Sig. (2-tailed) .000 .575 .904
N 115 115 115 115

Prac-tice Pearson 
Correlation

.055 -.053 1 .073

Sig. (2-tailed) .559 .575 .439
N 115 115 115 115

Totaka-
ttitude

Pearson 
Correlation

.081 -.011 .073 1

Sig. (2-tailed) .392 .904 .439
N 115 115 115 115

**. Correlation is significant at the 0.01 level (2-tailed).

Table 1:   Correlation between Professional Status and 
the Domains

Figure-1 Age distribution among participants



study focused on doctors. 76% of participants had 
adequate knowledge, while in our study 4.3% scored 
85.7%. In Nepalese study, 54.7% and 78.9% had 
positive attitude and app-ropriate practice approach 

10regarding COVID-19.  Our study documented positive 
attitude though practice approach was not adequate. 
This fact can be explained by lack of awareness and 
training techniques. In another study conducted in a 
tertiary care hospital in Nepal, it was concluded that 
knowledge attitude and practice regarding COVID 

11had positive relationship with age.  In our study post 
graduate residents had significantly better knowledge 
than house officers.
A local perspective was expressed in a study carried 
out in Karachi. Study had 414 participants. Analysis 
showed sound knowledge (93.2%), attitude and practice 

12(88.7%); though gaps were identified in certain fields . 
Our study found  that most of the participants lacked 
knowledge regarding social distancing or treatment 
options. Positive attitude was observed though practice 
domain reflected deficiency in training regarding 
preparation to deal with pandemic.
A study by Salman et al was carried out among health 
care professionals in which doctors were found to have 
better knowledge with overall score of 75.5%. Our 
study involved two tiers of doctors i.e. house officers 
and post graduate residents and highest score was 
85.7%. In the same study practice skills were found to 

13
be satisfactory in 73.4% of participants.   

Conclusion

According to the response of the participants, positive 
attitude is present in most of the doctors though gaps 
have been identified in knowledge and practice that 
need improvement.
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Introduction

With the surging rate of spread of the novel Corona-
virus-19 around the globe, each country has 

had to take measures to contain the spread. Most 
notable is the marked variation in strategies adopted 
by each individual country ranging from Sweden at 
one end of spectrum wherein all primary schools and 

restaurants remained open as per normal routine to the 
other end of the spectrum wherein Saudi Arabia imposed 

1,2a curfew in its cities.  Each strategy had its own merits 
and demerits which are not within the purview of this 
discussion. However, whatever strategy adopted there 
has been a variable but consistent mental baggage atta-
ched to the COVID-19 pandemic in every country. This 
mental baggage has ranged from denial to downright 

3
major depressive illness.  

With the strategies adopted by Pakistan, health profe-
ssionals at our facility have noted a significant amount 
of denial in patients suspected to have COVID-19 
resulting in an outright refusal to get tested. This denial 
and refusal to accept their COVID related symptoms 
and to seek a management plan is a conundrum because 
at one hand lies the basic human right of each individual 
over his/her own health while on the other lies the fact 
that this person could potentially be a health hazard to 
the general public at large. This study sheds light on 
the magnitude of the problem whereby patients suspec-

Patient Denialism for COVID19 Pose Difficulty for Treating Physicians

1 2 3 4 Rizwan Pervaiz,  Muhammad Asim Rana,  Mohammad Ahad Qayyum,  Ali Munawar,
5 6

Sana Tariq,  Abdullah Ali Lashari

Abstract 

As patients refusal has been a major issue in diagnosing the disease, we carried out this study to Objectives: 
determine the magnitude of the refusal or denial of suspected COVID 19 cases.

Methods: All patients seen with COVID 19 symptoms in medical out doors and emergency in Bahria 
International Hospital, Lahore in two weeks period from April 15, 2020 to April 30, 2020 were included in 
study. COVID 19 symptoms were ascertained on WHO guidelines labelling patients as COVID 19 suspected 
through laboratory tests. Depending upon results individual consultation with each patient was arranged to 
convince them to carry out nasopharyngeal swab for SARS Co-V-2 PCR. Some patients refused despite 
counselling for follow up regarding symptoms and advised tests.  The public fear was the main barrier for the 
suspected cases to get tested. Each patient who refused PCR test was labelled as in denial.

Results: Of the 40 cases  diagnosed as suspected COVID 19. 21 refused to get tested. Majority (15) were 
male.Fever with chills was common among all with majority presented with shortness of breath (43%) 
followed by diarrhea (33%) and chest pain (9%). 

Conclusion: Patients who remain in denial pose a great threat to society as by spreading the virus or 
deteriorating themselves. An effective campaign on government level should be run to overcome the fear 
which has made this infection a social stigma to help contain this pandemic in a resource scarce country like 
Pakistan.
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ted to have COVID 19 refuse to accept standard deviation 
was calculated for continuous the diagnosis. Further-
more, refuse to get tested to get a confirmed diagnosis.

Methods

All consecutive patients seen for COVID related symp-
toms seen in our medical unit over a 2-week period 
were included in the study. These included patients 
who were referred from the COVID 19 help desk loca-
ted  at the gate of the hospital, emergency unit as well 
as those who walked in to receive treatment. The medical 
specialists ascertained COVID 19 related symptoms 
based on World Health Organization guidelines; and 
labeled the patient’s status as a “suspected COVID 19 
case” as per international definition(4). To further 
support the suspected diagnosis of a COVID 19 case 
each patient underwent a hematology and biochemical 
workup indirectly indicative of COVID 19 which looked 
for lymphocytopenia, raised C reactive protein, raised 
D-dimers, raised ferritin and normal pro-calcitonin 

5,6levels.

Each patient was given a minimum 15 minute consul-
tation with the medical consultant on-call to explain 
the probable diagnosis and what should be the manage-
ment plan ahead including diagnostics, treatment option 
and the possibility of quarantine as per Government 

7
of Punjab’s instructions.  Only hemodynamically stable 
patients who did not require inotropic or mechanical 
ventilation were included in the study. Critical patients 
requiring admission in the intensive care unit were 
excluded, as they required mandatory testing. 

A patient who refused to get tested despite 15-minute 
intensive counselling by medical consultant was labeled 
to be in denial of  his/her underlying suspected COVID 
19 diagnosis.

Results

A total of 40 outdoor patients in our medical unit were 
given a diagnosis of “suspected COVID 19” over the 
2 weeks study period. 21 cases out of these 40 remained 
in denial and refused to get tested by nasopharyngeal 
RT PCR for COVID 19.  Amongst these 21 patients, 
15 were male and 6 were female. The average age was 
51.4 years (Table 1).

All patients shared a history of fevers with chills prece-
ding their presenting complaint. The majority of the 
patients presented with complaints of shortness of 
breath (43%) followed by diarrhea (33%), chest pain 
(9%), and one patient each presented with simply 

fever, lethargy or abdominal pain (Fig-1).

Figure 1: Figurative Description of Major 
Presenting Complaints of Patients.

The laboratory investigations in each patient included 
pointed towards the possibility of a COVID 19 infection 
(Table-1).

Additionally, some laboratory results were strikingly 
high (D-Dimers with a maximum value of 10000.28, 
Ferritin at 1207.72 and LDH at 1045).

Discussion 

Biswas, Drogin, & Gutheilvery prudently stated, “treat-
ment delayed is treatment denied”. Although while 
Biswas et al. were implicating the medical fraternity 
as the cause of the delay; the current COVID 19 situation 
in Pakistan seems to suggest that the shoe is on the other 
foot here with the patients causing a delay in their own 
treatment. Furthermore, it is not the delay in treatment 
alone, which is distressing, as the denial creates a barrier 

Esculapio - Volume 17, Issue 02 2021 - www.esculapio.pk - 184

Table 1: Demographic Data of Patients of Suspected 
COVID in Denial  

Male Patients: 15 Male: Female 
ratio

2.5:1
Female Patients: 6

Minimum Patient Age: 83
Average age: 51.4286

Maximum Patient Age: 14

Table 2:  Laboratory Parameters of Suspected COVID 
Cases Indicating Possibility of COVID

Parameter Major/ Max Minor/ Min Average

Age 83 14 51.43

WCC 17.6 6.37 11.46

Lymphos 48 3 15.80

CRP 336.8 1.05 93.58

D-Dimers 10000.28 159 1316.15

LDH 1045 125 346.00

Albumin 4.5 0.7 3.00

ALT 2086 13 184.59

AST 4078 10 287.41

Ferritin 1207.72 33.6 391.88

Creatinine 7.2 0.5 2.13



between treating physician and patient and he/she is 
not willing to take even the symptomatic treatment 
and questions all the prescribed drugs anticoagulation 
for instance in case of raised D-Dimers, but the fact 
that the patients refusing to get tested or treated in the 
first place get to roam free in the general public and 
being in denial do not follow isolation precautions 

8making them a significant health risk.  

This refusal to get tested stems from a general sense of 
denial that he/she has or could possibly have acquired the 
virus. Personal experiences revealed that when the 
discussion was opened to the probability of COVID 
infection and we tried to convince these patients to get 
their COVID PCR done, all of them denied the possi-
bility of having contracted the virus, and some went 
on to blame the physicians for “deliberately labeling 
them as COVID victims”. All of these patients lost the 
follow up after having left the medical facility after 
this discussion despite being requested to think over 
their decision and come back.

The distressingly aggressive rate of the spread of the 
COVID-19 disease due to the novel Coronavirus is 
almost universal knowledge due to the corroboration 
and documentation provided by a multitude of interna-

9
tional sources.  The virus in question has infected 212 
countries and territories, which is over 84% of all the 
countries and territories as recognized by the United 
Nations.

The first two cases of COVID-19 in the Islamic Republic 
of Pakistan were reported in Karachi, on the 26th of 
February, 2020, and by the time of writing this paper, 
May 25th 2020, the number of cases has escalated 
beyond 56,000 confirmed cases across all the provinces. 
Over this period of only around 90 days, Pakistan has 

10
experienced the loss of 1167 lives.

The most exponential of this increase has been in recent 
days. Government response has varied over the time 
period as the information about this novel virus were 
evolving in an effort to control the disease, but sufficient 
measures to control the disease have not yet been achie-
ved. Parts of the country have been placed under 
lockdown and social distancing has been encouraged, 
as it has been attested as the most efficient way to control 

11the spread of infection.  Unfortunately, the common 
folk have not all adopted stern social distancing methods 
due to the social taboo that has surrounded the virus 
and disease, owing in part to public psychology and in 
part to culture. 

Many people are still in denial of the severity of the 

disease and its rate of spread, while others ignore their 
symptoms and avoid being tested. There are several 
reasons for this, including public fear, religious clergies 
and poverty. Some religious clergies have denied the 
gravity of the virus and continued to hold congregations 
over this period, due to which the people following 
them have also continued to go about their lives nor-
mally without precaution. This has, without a doubt, 
contributed to the increase in cases.

The people that tend to ignore their symptoms and 
avoid sharing their concerns have anxieties related to 
becoming social pariahs and the inability to pay for 
tests and treatment. The social taboo surrounding the 
disease and the fear that people have associated with 
it induces lack of empathy towards infected patients 
and creates an air of blame surrounding them, as if 
they are more criminals than chance victims of this 
plague. This is, quite largely, due to the way patients 
are handled in government response. People are taken 
out of their houses to be put in government quarantine 
unannounced and at all possible hours. Upon returning 
home after their isolation period, the method of their 
initial removal has often alienated them from their 
neighbors, making it difficult for them to fit back into 

12
society.  

There are also many people, both young and old, who 
have an unrealistic optimism bias, believing themselves 
to be more resistant and somehow immune to the 
disease.

Conclusion 

The data presented in this document is of a small patient 
group from just one hospital of many in the country. It 
can be assumed that multiple groups like such exist, 
and in their refusal of acknowledging their symptoms, 
they pose a threat to society in the case that they do not 
self-isolate, as well as to medical staff.
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Introduction

Hypospadias is regarded as quite common birth 
1defect that affects 0.2–1% of male newborns.  

The etiology of hypospadias remains unknown and is 
considered multifactorial (environmental, endocrine, 

2genetic exposure).  Hypospadias is classified in various 
types on the base of meatus location i.e., glanular, sub 
coronal, coronal, distal, mid-penile, proximal, peno-

scrotal, scrotal, and perineal. Hypospadias distal to 
mid penile shaft is called as anterior hypospadias that 
can usually be managed by single urethroplasty, espe-
cially Snodgrass tabularized incised plate (TIP) repair. 
Two-stage (BRACKA) is reserved for proximal hypo-

3 
spadias with severe chordee. The successful hypospa-
dias repair comprises of 5 chronological steps: (1) 
Orthoplasty or penile straightening, (2) Urethr-
oplasty, (3) Meatoplasty and Glanuloplasty, (4) 
Scrotoplasty, and (5) Coverage of the skin. There is a 
great controversy about urinary diversion after 
hypospadias repair. Three main protocols are being 
used regarding catheteriza-tion for hypospadias 
repair. First supra pubic drainage to avoid severe 
complications resulting from leakage of urine at the 

4suture lining.  Second per urethral catheter to the urinary 
5

bladder for about 10 days.  and third some surgeons 

Comparison of 21 Days Versus 10 Days Bladder Catheterization after Hypospadias 
Repair

1 2 3 4Muhammad Abdullah,  Muhammad Saleem,  Ghulam Mujtaba Zafar,  Farrukh Mehmood Sattar,  
5 6
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Abstract 
Objective: To compare 21 days versus 10 days bladder catheterization after hypospadias repair. 
Methods:  After approval from ethical committee, Randomised controlled trial performed,in which 196 
male patients were enrolled in the study that was conducted at department of pediatric surgery, Children 
hospital, Lahore. All patients underwent Snodgrass procedure. Group-1 patients were considered for 10 days 
bladder catheterization for hypospadias repair and group-2 patients were catheterized for 21 days. 
Complications were documented on follow-up visits in group 1 at 1 week (17 days), 3 weeks (34 days), and 6 
weeks (51 days) after catheter removal. In group 2 at 1 week (day 28th), 3 weeks (day 42nd), 6 weeks (day 
63rd) after catheter removal. 
Results: The mean age in group-1 and group-2 was 7.25 ± 3.22 years and 6.29±3.02 years. There were 
significantly less cases of urethrocutaneous fistula in group 2 when compared to group 1. Urethro-cutaneous 
fistulas (UCF) developed in 13(13.26%) ,11(11.22%) and 10 (10.2%) cases at 1, 3, and 6 weeks post catheter 
removal follow up in group 1. While in group 2 UCF developed in 4 (4.08%), 3(3.1%) and 2(2.04%) at 1, 3, 
and 6 weeks follow up. There were 5(5.2%) and 4(4.1%) cases of post-operative wound infection in groups 1 
and 2 respectively (p-value = 0.500). Wound dehiscence was seen in 1 (1.02%) case in group 1 and was not 
seen in group 2(p value =0.500). glans dehiscence was not seen in group 1 while 1 (1.02%) case seen in group 
2 (p value 0.500). 
Conclusion: We conclude that 21 days catheterization after hypospadias repair gives better outcome and 
fewer complications when compared to 10 days catheterization. 
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place the tube in the urethra almost distally to the 
6position of bladder’s external sphincter , few authors 

7
also reported no diversion . Bleustein et al,. 2001 has 
reported that desmoplastic as well as infla-mmatory 

stresponse is manifested in sutured repair even at 21  
8

postop day.  Daher et al,. 2015 proved that allo-wing 
the bladder catheter for about “21” days rather than 
“7” days will significantly decrease the probability of 

9
UCF.  In their study, the fistula rate was three times 
less in the group where urinary catheter was left for 21 
days compared to where stent was left for 7 days (Beus-
tein et al,. 2001). 

There is dearth of data on hypospadias repair and its 
complications in Pakistan. Only one study has been 
done previously. In our department, the usual protocol 
is 10 days catheterization after hypospadias repair. 
Given the benefits of prolonged catheterization, we 
wanted to conduct this study in our population to get 
local data and results. If it proves to be effective, the 
modification in catheterization can be proposed and 
implemented in hospitals of our country and will ulti-
mately result in less rate of fistula formation.  

Methods

This Randomized controlled trial was performed at 
pediatric surgery department in children hospital Lahore. 
We used lottery method to allocate the groups, so that 
bias and confounding factors could be minimized. All 
male of 1 to 14 years with sub-coronal, distal, mid-
penile hypospadias without significant chordee, having 
normal labs were included in this study. After taking 
permission from ethical committee, 196 male patients 
fulfilling selection criteria were enrolled. Written infor-
med consent was taken from parents/ attendants of each 
patient. All participants were examined physically by 
a surgery resident and attending physician. The study 
population was divided into 2 groups randomly using 
random number table. In group-1, patients were consi-
dered for 10 days bladder catheterization and in group-
2, patients had 21 days bladder catheterization for hypo-
spadias repair. All patients underwent TIP procedure 
by senior consultants to avoid bias. Regarding number 
of patients according to site of hypospadias are given 
in table 4. Each patient in both group was given same 
postope-rative care. Complications were documented 
during ward stay and outpatient clinic visits after 
removal of catheter at 1, 3, and 6 weeks. All the data 
was recorded on a self-structured proforma, 
demographic and other details was recorded. The quali-

tative data such as complications at each follow-up was 
presented as frequency distribution. Quantitative data 
in the study like age, was presented in form mean ± 
S.D (standard deviation). Chi-square test was applied 
to compare complications in both study groups. P-value 
≤ 0.05 was considered as significant. 

Results

The mean age of the patients was 6.77±3.15 years. 
The mean age in group-1 and group-2 was 7.25 ± 3.22 
years and 6.29±3.02 years with similar age 

distribution in both study groups, p-value was 
insignificant. Details of Urethro-cutaneous fistulas 
development are shown in table 1 and details of rest of 
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Table 1:  Comparison of Postoperative Urethro-
Cutaneous Fistulas in both Study Groups

Study 
Groups

1 Week 3 Weeks 6 Weeks

Urethro-
cutaneous 

fistulas
Group 1 13(13.26%) 11(11.22%) 10(10.2%)

Group 2 4(4.08%) 3(3.1%) 2(2.04%)

P Value 0.022 0.027 0.017

Group -1

n=98

Group-2

n=98

P-
Value

Postoperative wound 
infection

5(5.2%) 4(4,1) 0.50

Wound dehiscence 1 (1.02%) 0 0.50

Glans Dehiscence 0 1(1.02%) 0.5

Table 2:  Comparison of  Postoperat ive  Early  
Complication in both Study Groups. n=98

Complica-
tions

GROUP 1 GROUP 2

Sub 
coronal

Distal Mid 
penile

Sub 
coronal

Distal Mid 
penile

UC Fistula 0 5 5 0 0 2

Wound 
Infection

0 2 3 0 1 3

Wound 
Dehiscence

0 0 1 0 0 0

Glans 
Dehiscence

0 0 0 0 0 1

Table 3:  Comparing Complications According to Site of 
Meatus

SUB 
CORONAL

DISTAL
MID 

PENILE

Group 1 (10 days) 16 57 25

Group 2 (21 days) 16 56 26

Table 4:  Group Distribution According to Site of Meatus



early complications are given in table 2.

Discussion 

Hypospadias is reffered to an ectopically placed 
urethral aspect of penis or more proximal on scrotum 

10
to perineum.  Despite the advanced surgical 
techniques, postoperative complications may occur. 
These complications typically develop within 6 months 

9
of urethroplasty.  Various postoperative complications 
of any hypospadias repair may include edema, bleeding, 
urethral fistula, complete or partial disruption of the 

11,12 
urethral repair, wound infection and dehiscence.
The most important comp-lication is urethra-cutaneous 
fistula and repair disruption which may require further 
surgeries for re-repair that often become more 
difficult due to scarring of local tissue making it more 

13prone to complications.  Some authors advocated that 
catheter for 3 weeks may reduce fistula formation. In 
this context we carried out this study. In our study 
statistically difference in UCF in group l&2 10.2% & 
2.04% (p-value 0.017) comparing with Daher 17.89% 

9& 7.8% respectively.  While in another study Faustin 
14et al., 2016 fistula rate was 8%.  Infection rate in our 

study was 5.2% & 4.1% (p-value 0.500) While in 
14Faustin study infection rate was 8%.  Wound 

dehiscence in our study was 1.02% & 0% (p-value 
0.500) in group 1 and 2 respectively, while in Faustin 
Partial or total breakdown of repair was 8% in patient 

14
with 3 weeks catheterization.  Glans dehiscence in our 
study was 0% & 1.02% (p-value 0.500) While in 
Faustin study Breakdown repair was 8%. In Daher 
study no postoperative wound infection, glans dehi-
scence or complete wound dehiscence was observed. 
A study by Daher et al., 2015 investigated role of dura-
tion of catheterization in hypospadias repair and found 
good results in terms of lesser postoperative compli-
cations especially urethral fistula in case of prolonged 
catheterization. The limitations of their study include 
its design, selection of patients, and duration of cathe-
terization. I believe that each of these factors is an indi-
vidual factor for development of complications and 
lack of randomization can create potential bias in the 
study.

Our study is randomized controlled trial and I have 
specified type of hypospadias to remove selection 
bias. Moreover we have used 10 days instead of seven 
days as I believe 7 days are too early for removal of 
catheter that theoretically increases risk of fistula 
formation. 

In study of Daher P et al., 2015, they found fistula rate 
of 22.4% in patients where catheter was kept for 1 
week whereas fistula rate of 7.4% in case of 3 weeks 
catheterization. The difference in fistula rate in their 
study was statistically significant. Our study endorses 
the results of Daher’s study and our results can be 
considered more valuable on account of better planned 
study and good selection criteria and less chance of 
selection bias. In the index study, 10.2% cases got fistula 
with 10 days catheterization, and 2.04% of patients 
develop fistula with 21 days of catheterization (at 6 
weeks after catheter removal). Arda et al., 2001 com-
pared use of stent and catheter. The results showed 
that all stented patients strained at first voiding. Some 
patients showed pain, and only few showed voiding 
with in the first 8 hours. The catheterized group did 
not show any such problems. The findings also show 
that bladder catheterization can avoid these complica-

15tions.  We study also showed better results with pro-
longed catheterization. The speculated benefits with 
prolonged catheterization could be complete absence 
of urinary leak in the peri-neourethral space due to 
prevention of direct voiding thus leading to prolonged 
time for proper healing of neo-urethra. Moreover, 
meatal stenosis is also prevented through the prolonged 
catheterization. Opponents of catheterization give 
opinion that it acts as foreign body and can detriment 
results.

Although no statistically significant difference was 
observed for secondary outcomes like wound infection, 
wound dehiscence (complete urethral dehiscence) or 
isolated glans dehiscence in both groups, the statistically 
difference in UCF in both groups favor prolonged 
catheterization. Prolonged catheterization may prevent 
meatal stenosis although this parameter was not studied 
in our series. Daher P et al., 2015 found less meatal 
stenosis cases in prolonged catheterization group 
although it was not statistically significant. 

Bluestein et al., 2001 found that even by day-21 post-
operatively, the sutured repair still presented with a 
desmoplastic and inflammatory response. This further 
supports our belief to leave the catheter till the 21st 
postoperative day. 

Overall rate of complications was reported as 22.1% 
(n=21) for group 1 (1 week) while for group 2 (for 3 
weeks) it was reported as 7.4% (n=7), [p=.005] (Daher 
P et al., 2015). The cases in group 1 presented with 
coronal fistulas more commonly as compare to the 
cases in group 2 (“13.7%” versus 3.2%) [P=.01]. We 
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in this study also found favorable results in group-2 
when compared to group-1. 

Conclusions

Through the findings of this study we conclude that 
21 days catheterization for hypospadias repair gives 
better outcome and fewer complications when compared 
to 10 days catheterization. So paediatric surgeons should 
be encouraged to leave the catheter for 21 days instead 
of 10 days.

Conflict of Interest:  None
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Introduction

Gynaecological surgeries are one of the most 
commonly performed surgical interventions in 

collaboration of anaesthesiologist and post-operative 
pain is one of the major concerns that are addressed 
by the anaesthetists as part of post anesthesia care unit. 

It can impact greatly in terms of physiological as well 
1-2as psychological responses after surgery.

Acute pain may last for longer duration of time because 
of the local tissue damage associated with surgery and 
associated pathophysiological responses both in central 
as well as peripheral nervous systems augmenting 
analgesics with longer duration of action. For this parti-
cular reason the data has revealed a diversity from local 
to systemic analgesia and from simple to multimodal 
ones, all have been tried in the past with varying degree 
of success rates and pain still remained a point of concern. 
Side effect profile of the drugs, route of administration 
and cost of treatment are the other points of concern in 
selection of the drug. In resource depleted areas like 
ours simple and still most commonly practiced agents 
are diclofenac and acetaminophen. They have been 
used via various routes ranging from intra venous, 
intramuscular as well as rectal suppositories and shown 

3-4
promising results.

Comparison Between Paracetamol Vs Voltral Suppositories For Post Operative 
Pain In Gynaecological Procedures

1 2 3 4 5 6Zeeshan Khan,  Saadia Khaleeq,  Abaid ur Rehman,  Aasam Maan,  Umer Farooq,  Amjad Nadeem

Abstract 

Objective: To compare intravenous paracetamol vs Voltral (Diclofenac) suppositories for post operative 
pain in gynaecological procedures. 

Methods: This was a non randomized controlled trial that was carried out at Department of Anaesthesiology, 
Sheikh Zayed Hospital, Rahim Yar Khan during 01-07-2019 to 31-12-2019 in which all female cases with 
age range of 20 to 60 year undergoing any gynaecological surgery requiring general anaesthesia were 
included. The cases were divided into two equal groups and anesthesia was offered in standard doses. Just 
before reversal the cases in group A were given intravenous paracetamol in a dose of 1 gm stat and then at 8-
hour interval and those in group B were offered diclofenac suppositories in a dose of 50 mg twice a day, 12 
hours apart. The pain was assessed at 4,8,12 and 24 hours and was labelled on visual analogue scale (VAS).

Results: In this study there were 62 cases (31 in each group). The mean age in group A and B was 
45.41±10.21 vs 48.12±11.13 years with p= 0.47. Mean duration of surgery in both groups was 57.51±15.23 
vs53.11±14.79 minutes with p= 0.81. There was no significant difference in mean pain score at 4 and 8 hours 
with p= 0.91 and 0.81 respectively in group A and B. Mean pain score was 4.43±1.67 vs 3.21±1.09 with p= 
0.01 at 12 and 4.57±1.71 vs 3.34±1.27 at 24 hours in group A and B with p values of 0.01 each. Mean time 
taken for rescue analgesia was 9.13±2.11 in group A and 13.11±1.23 hours in group B with p= 0.001. 

Conclusion; Voltral (Diclofenac sodium) suppositories are better than paracetamol infusion in controlling 
pain after gynecological surgeries and this difference is significantly better at 12 and 24 hours.
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Table 1:  Demographic comparison of both groups (n= 
31 in each group)

Group A Group B p

Age (years) 45.41±10.21 48.12±11.13 0.47

Weight (kg) 53.31±18.05 57.13±19.61 0.78

Duration of surgery (mints) 57.51±15.23 53.11±14.79 0.81

Paracetamol is frequently used as non opioid analgesic 
in postoperative pain and has a morphine-sparing 
effect. Its mechanism of action is not fully understood, 
but it is generally accepted that paracetamol is a centra-

5-6 
lly acting drug. Diclofenac is of the most commonly 
practiced analgesic. It also has the anti-inflammatory 
properties and exerts its action via inhibition of 
p r o s t a g l a n d i n  s y n t h e s i s  b y  i n h i b i t i n g  
cyclooxygenase-1 and cyclooxygenase-2 with 
relative equipotency. Per rectal administration has 

7-8
shown good efficacies in post operative pain.

These two drugs are widely practiced but lacked the 
data regarding per rectal diclofenac vs intravenous para-
cetamol, where the formed is very least prescribed in 
Pakistan. That’s why this study was planned to look 
for better agent to decrease morbidity in such cases 
with choice of  better agent.

Methods

This was a non randomized controlled trial that was 
carried out at Department of Anaesthesiology, Sheikh 
Zayed Hospital, Rahim Yar Khan during 01-07-2019 
to 31-12-2019. The approval was taken from IRB 
committee with reference no 209/IRB/SZMC/SZH 
dated 30-06-2019 and an informed consent was taken 
from each subject to include in the study. The sample 
size was calculated by open epi calculator via non 
probability consecutive sampling as 62 (31 in each 
group) by keeping the confidence interval as 95%, 
power equal to 80% and mean pain on VAS as 3.03± 
1.02 vs 3.8±1.13 in Paracetamol vs Diclofenac respec-

14
tively at 24 hours.

In this study, all female cases with age range of 20 to 
60 year undergoing any gynaecological surgery requi-
ring general anaesthesia were included. These cases 
were divided into two equal groups by using lottery 
method in a ratio of 1:1. Anesthesia was offered to all 
cases by using injection propofol in a dose of 2 mg per 

l
kg, fentany in a dose of 3 micrograms per kg, dormicum 
in a dose of 0.5 mg per kg and injection atracurium in 
a dose of 0.5 mg per kg. Inhalational anesthesia and 
reversal was given in standard doses. Vitals were moni-
tored regularly pre anesthesia and at regular intervals 
during whole surgery. Just before offering the reversal 
drugs, the cases in group A were given intravenous 
paracetamol in a dose of 1 gm stat and was continued 
three times a day at 8-hour interval and those in group 
B were offered diclofenac suppositories in a dose of 
50 mg twice a day, 12 hours apart. The pain was assessed 

at 4,8,12 and 24 hours and was labelled on visual ana-
logue scale where it was rated as 0 as no pain and 10 as 
maximum possible pain. In cases of pain, rescue anal-
gesia was given in the form of fentanyl boluses in a 
dose of 25 micrograms.

Statistical analysis

The data was analyzed by using SPSS version 22.0. 
The detailed socio demographic and clinical data was 
collected and mean and standard deviation were assessed 
by using independent sample t test while frequency 
and percentages were calculated by using mean Whitney 
test and Fischer’s exact t test for categorical data where 
the subjects were less than 5 in number. Post stratification 
p value of ≤ 0.05 was taken as significant.

Results

In this study there were 62 cases (31 in each group). 
The mean age in group A and B was 45.41±10.21 vs 
48.12±11.13 years with p= 0.47. Mean duration of 
surgery in both groups was 57.51±15.23 vs53.11± 
14.79 minutes with p= 0.81 as shown in table 1. There 
were 19 (61.29%) cases from rural population in group 
A and 22 (70.97%) in group B (table 2). There was no 
significant difference in mean pain score at 4 and 8 
hours with p= 0.91 and 0.81 respectively in group A 
and B. Mean pain score was 4.43±1.67 vs 3.21±1.09 
with p= 0.01 at 12 and 4.57±1.71 vs 3.34±1.27 at 24 
hours in group A and B with p values of 0.01 each as in 
table 03. Mean time taken for rescue analgesia was 
9.13±2.11 in group A and 13.11±1.23 hours in group 
B with p= 0.001 (table 4). Mean rescue analgesia 
used in group A and B was 65.13±18.67 vs 
87.67±25.49 microgram with p= 0.01 as in table 04.
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Table 2:  Categorical demographics (n= 31 in each group)

Group A Group B p

Married 28 (90.32%) 27 (87.10%) 0.95

Unmarried 3 (9.68%) 4 (12.90%)

Rural 19 (61.29%) 22 (70.97%)

0.83Urban 12 (38.71%) 9 (29.03%)

Educated 14 (45.16%) 12(38.71%)

0.88Uneducated 17 (54.84%) 19 (61.29%)



Table 3:  Comparison of pain in both groups (n= 31 in 
each group)

Pain at Group A Group B p

4 hours 3.17±1.01 3.11±1.13 0.91

8 hours 3.19±0.97 3.03±1.04 0.81

12 hours 4.43±1.67 3.21±1.09 0.01

24 hours 4.57±1.71 3.34±1.27 0.01

Table 4:  Comparison of need for rescue analgesia in both 
groups (n= 31 in each group)

Group A Group B p

Time for rescue 
analgesia (hours)

9.13±2.11 13.11±1.23 0.001

Mean dose of rescue 
analgesia

65.13±18.67 87.67±25.49 0.01

Discussion

Post operative analgesia is one of the salient entities 
in post operative care units especially in gynaecological 
surgeries and better for early mobilization to prevent 
the risk of deep venous thrombosis. A number of drugs 
as single or in combination and via various administra-
tion routes have been practiced. Per rectal diclofenac 
and intravenous paracetamol has shown good results 

9-10individually but lacked one to one data comparison.

In this study, there was no significant difference in 
mean pain score at 4 and 8 hours with p= 0.91 and 0.81 
respectively in group A and B. Mean pain score was 
4.43±1.67 vs 3.21±1.09 with p= 0.01 at 12 and 4.57± 
1.71 vs 3.34±1.27 at 24 hours in group A and B with p 
values of 0.01 each. There was limited but variable 
data in comparison of both of these drugs.

According to a study done by Abraham A et al they 
also found diclofenac as better agent and it was seen 
that mean pain score at the end of day 1 (24 hours) in 
diclofenac group was 6.21±1.24 as compared to 6.98± 
1.07 with paracetamol with p= 0.0001 and they used 
all the surgeries together along with gynaecological 
and general surgical procedures. The overall mean pain 
score in their study was higher than present study but 
Diclofenac was better agent for pain relief as was seen 

11 in our study.

This was also supported by another study done by 
Taneja et al, where diclofenac was found better than 
paracetamol in controlling post operative pain in cases 

12of cesarean section with p < 0.05.  In a study done by 
Sede et al they compared combination of diclofenac 
and paracetamol vs paracetamol alone and it was seen 
that VAS pain score was significantly lower in combi-
nation group compared to other groups all time during 

first 24 hours (p<0.05) which was almost similar to 
13resent study.  Furthermore, it was found that time for 

11
rescue analgesia was 9.13±2.  in paracetamol group 
and 13.11±1.23 in diclofenac groups; further revealing 
its efficacy with p= 0.001.

However, contradicting results were seen in the study 
done by Bakhsha F et al where it was seen that in cases 
undergoing C section, pain was more in Diclofenac 
supporsotry group as compared to IV paracetamol and 
was seen as 5.93±1.14 vs 4.53±1.27 at 4 hours, 6.4±1.19 
vs 4.43±1.17 at 12 hours and 3.8±1.13 vs 3.03±1.02 at 

1424 hours respectively.

Conclusion

Voltral (Diclofenac sodium) suppositories are better 
than paracetamol infusion in controlling pain after gyne-
cological surgeries and this difference is significantly 
better at 12 and 24 hours.
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Introduction

During the pandemic of COVID-19, more than 
100,000 deaths have been reported in United 

1,2
States till date . Besides prevailing fears of having 
the virus, the level of stress has been raised because of 
other factors as well, such as confinement and social 

3,4
isolation in order to reduce the spread of virus.  The 
adaptation to this whole new lifestyle made people 

uncertain and confused and it made it difficult for 
them to maintain their psychological well-being as 
many individuals had been grieving over losing their 
loved ones during this pandemic, losing their job and 
other opportunities professionally and had difficulty 

5,6,7
as well as delay in achieving the major goals in life.  

Evidence from previous literature suggests that world-
wide among different populations, the prevalence of 
depression and anxiety rapidly rose in the initial time 

8
of the pandemic,  with an estimated prevalence rate of 

920% and 35% respectively.  Furthermore, fearfulness, 
worry and stress as well as stigma and fear towards 
people who are being suspected to have Covid-19 
infection have been reported to have negative effect 

10,11on an individual’s life.  Additionally, because of 
limited social access and restricted activities, that 
usually help in maintaining psychological health, psy-
chiatric distress may get exacerbated, thus affecting 

Correlation of Depression, Anxiety and Stress with Quality of Life in COVID-19 
Pandemic

1 2 3 4 5 6Aysha Rashid,  Umair Mudassar,  Ismail Tariq,  Adil Zaheer,  Mariam Iftikhar,  Nauman Mazhar

Abstract 

Due to Covid-19 pandemic the psychological health of individuals is disturbed globally. There is a dire need 
of looking into details about the effects of mental health issues on quality of life (QOL).

Objectives: To determine correlation between depression, anxiety, stress, and quality of life among young 
adults in Covid-19 and evaluate the impact of demographics on quality of life.

Methods: It was a cross-sectional study carried out at a tertiary care hospital. Patients presenting in the 
psychiatry outdoor of age 18 to 60 years, of both genders and scoring ≥21 on Depression, Anxiety, and Stress 
Scale (DASS) were enrolled in the study and depression, anxiety and stress severity was assessed and Quality 
of Life Scale (QOLS) was applied on all to assess their quality of life. All findings were then subjected to 
statistical analysis. 

Results: The mean age of the patients was 21.78±3.204, mean depression score on DASS was 8.58±4.510, 
mean anxiety score on DASS was 11.68±4.160 and the mean stress score on DASS was 14.84±3.192. There 
were 63.5% males and 36.5% females. Depression, anxiety and stress had a negative correlation with quality 
of life. Depression and stress were significantly correlated negatively with quality of life (p=0.000). No 
demographical factor was significantly associated with poor quality of life.

Conclusion: Depression, anxiety and stress were negatively correlated with poorer QOL and depression and 
stress had significant association with poor QOL.
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12,13
functioning and quality of life of people . In as study 
by Salman M, (2020) on university students of Lahore, 
it was found that during Covid-19 pandemic moderate 
to severe anxiety and depression was found in 34% and 
45% participants respectively. Similar study revealed 
that the major cause of psychological distress among 
the participants was the negative affect of ongoing 

14pandemic on their daily life (p<0.001).  In another 
study, Amin F (2020) revealed that 43% of the Pakistani 
frontline physicians suffered from anxiety/ depression 

15during this pandemic.  Ashraf F (2021) revealed that 
during Covid-19 pandemic in Pakistan, psychological 
distress was less common in people who had high 
level of satisfaction with life and had a meaning in life 
(z = −3.507, p < 0.0001 and z = −2.632, p < 0.001, res-
pectively)16. In a study, it was revealed that patients 
who were diagnosed to have mental health problems 
during Covid-19 were more prone to have impaired 
quality of life i.e. in terms of physical and mental func-
tioning and this association was found to be significant 

17
(P<0.001).  In another study by Zhang Y, (2020) 
assessed the effect of Covid-19 on mental health and 
quality of life of patients and it was found that 52.1% 
participants had mental health related issue and 7.6% 
had negative impact on the quality of life of the patients 
and the association between these two was significant 

18
(p<0.05).

Majority of the international and local researches con-
ducted so far focused on adverse outcome related to 
this pandemic and shifted their attention towards eva-
luating more positive and preventive outcomes of this 
pandemic, such as quality of life. However, there is 
still a need of conducting further local research for 
confirmation of the psychological factors as well as 
demographical factors that can affect quality of life of 
patients during this pandemic in order to confirm the 
reliability of the aforementioned results. In light of this, 
the current study aimed to determine the relation between 
depression, anxiety, stress and quality of life of indi-
viduals in Pakistan during this COVID-19 pandemic 
and determine the effect of demographical profile on 
quality of life of individuals. This study will provide 
guidance about emerging psychological issues and 
their effect on quality of life of individuals, which if 
addressed earlier and properly can help in reducing 
morbidity associated with the condition and can imp-
rove the overall quality of life of people.

The aim of the study

The study aimed to examine the correlation between 
depression, anxiety, stress, and quality of life among 
young adults during the COVID-19 pandemic and the 
association of demographical factors with quality of 
life.

Methods

It was a cross-sectional study. After taking approval 
from the ethical review committee, a total of 274 patients 
of both genders, aged 18 to 60 years who presented to 
the outdoor of Psychiatry Department in a tertiary care 
hospital were enrolled if they fulfilled the inclusion 
criteria i.e. on Depression, Anxiety and Stress scale 
their overall score was 21 and the symptoms specifi-
cally started during the Covid-19 pandemic in Pakistan 
i.e. from March, 2020 onwards. They were ensured 
that their data will be kept confidential and that data is 
only used for current research. Participants had the right 
without penalty to leave this study. Written informed 
consent was taken from all the patients. Patients with 
other mental health related issues such as schizophrenia, 
obsessive-compulsive disorder, drug abuse or organi-
city were excluded from the study. 

Demographical detail, clinical history and details accor-
ding to DASS scale were enquired from all patients 
and findings were noted down on a predesigned perfor-
ma. All patients were then given Quality of Life Scale 

2(QOLS) for assessing quality of life.  In QOLS, the 
seven responses were (7=delighted), (6=pleased), (5= 
mostly satisfied), (4=mixed), (3=mostly dissatisfied), 
(2=unhappy), (1=terrible). The QOLS scores ranged 
from 16 to 112. The QOLS scores were summed and 
higher score indicated a higher quality of life with a 

2cut off of  80 representing good quality of life.  

DASS scale has 7 domains each divided into subscales 
2

to assess depression, anxiety and stress . Using DASS, 
the severity of depression was categorized as no depre-
ssion (0-9), mild (score 10-12), moderate (13-20), 
severe (21-27) and extremely severe (>28 score). The 
severity of anxiety was categorized as no anxiety (0-
6), mild (score 7-9), moderate (10-14), severe (15-19) 
and extremely severe (>20 score). The severity of stress 
was categorized as no stress (0-10), mild stress (score 
11-18), moderate stress (19-26), severe stress (27-34) 
and extremely severe stress (>34 score). All findings 
were noted down on a predesigned performa and was 

2subjected to statistical analysis.  

Data was analyzed using SPSS version 24.00. Quanti-
tative variables such age, DASS score for depression, 
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Table 1:  Showing Mean of Quantitative Variables

Quantitative Variables
N=274

Mean ±Standard Deviation

Ag 45.72±19.2

DASS Score:

Depression

Anxiety

Stress

8.58±4.510

11.68±4.160

14.84±3.192

Quality of life Scale Score 75.08±21.049

anxiety and stress and QOLS score was presented as 
mean and standard deviation. Qualitative data such as 
gender, family system, place of living, profession, 
severity of depression, severity anxiety, severity of 

stress and quality of life were presented as frequency 
and percentage. Data was stratified for age, gender, 
family system and place of living. Post-stratification 
chi square test was applied and a p value of  0.05 was 
considered significant. The relationship between dep-
ression, anxiety, stress, and quality of life among young 
adults during the COVID-19 pandemic was determined 
by Pearson correlation test and a p value of  0.05 was 
considered significant.

Results

The mean age of the patients was 21.78±3.204, mean 
depression score on DASS was 8.58±4.510, mean 
anxiety score on DASS was 11.68±4.160 and the mean 
stress score on DASS was14.84±3.192 (Table 1). The 
mean QOLS score was 75.08±21.049 (Table 1). Fre-
quency distribution of qualitative variables is presented 
in table 2. Association between quality of life and 
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Qualitative Variables
N=274

Frequency (Percentage)

Age groups:

Young age (18 to 30 years)

Early middle age (31 to 45 years)

Late middle age (46 to 60 years)

Gender:

Male

Female

Family system:

Nuclear

Joint

Place of living

Urban

Rural

Depression:

Mild depression

Moderate depression

Severe depression

Extremely severe depression

53 (19.3%)

148 (54%)

73 (26.6%)

174 (63.5%)

100 (36.5%)

163 (59.5%)

111 (40.5%)

168 (61.3%)

106 (38.7%)

50 (18.3%)

116 (42.3%)

53 (19.3%)

55 (20.1%)

Anxiety:

Mild anxiety

Moderate anxiety

Severe anxiety

Extremely severe anxiety

23 (8.4%)

92 (33.6%)

70 (25.5%)

89 (32.5%)

Stress:

Mild stress

Moderate stress

Severe stress

Extremely severe stress

22 (8%)

11 (4%)

47 (17.2%)

194 (70.8%)

Quality of Life:

Poor

Good

144 (52.6%)

130 (47.4%)

Table 2:  Showing Frequency Distribution of Qualitative 
Variables 

Table 3:  Showing Assocition Of Demographical Factors 
And Depression, Anxiety And Stress With Quality Of Life

Variables

Quality of Life
Test 

Value

Signifi-

cance (p 

value)
Poor Good

Age 

Groups

Young Age 30 (10.9%) 23 (8.4%)

4.856 0088Middle Age 69 (25.2%) 79 (28.8%)

Old Age 45 (16.4%) 28 (10.2%)

Gender

Male 95 (34.7%) 79 (28.8%)
0.798 0.372

Female 49 (17.9%) 51 (18.6%)

Family 

Type

Nuclear 86 (31.4%) 77 (28.1%)

0.007 0.934

Joint 58 (21.2%) 53 (19.3%)

Place of 

living

Urban 90 (32.8%) 78 (28.5%)

0.18 0.671

Rural 54 (19.7%) 52 (19%)

Depre-

ssion

Mild 50 (18.2%) 0 (0%)

-

0.659
0.000*

Moderate 74 (27%) 35 (12.8%)

Severe 12 (4.4%) 21 (7.7%)

Extremely 

severe

8 (2.9%) 74 (27%)

Anxiety

Mild 0 (0%) 23 (8.4%)

-

0.095
0.117

Moderate 53 (19.3%) 39 (14.2%)

Severe 51 (18.6%) 19 (6.9%)

Extremely 

severe

40 (14.6%) 49 (17.9%)

Stress

Mild 5 (1.8%) 17 (6.2%)

-

0.292
0.000*

Moderate 3 (1.1%) 8 (2.9%)

Severe 14 (5.1%) 33 (12%)

Extremely 

severe

122 

(44.5%)

72 (26.3%)

*p value ≤0.05 was considered significant



demographical factors, depression, anxiety and stress 
are presented in table 3.

Discussion

The current study revealed that depression, anxiety 
and stress were negatively correlated with quality of 
life i.e. presence of these mental health issues were 
associated with a poor quality of life. However, only 
correlation of depression and stress with quality of 
life was found to be statistically significant. Demogra-
phical factors such as age, gender, family type and 
place of residence were not found to be significantly 
associated with poorer quality of life.

Globally, concerns have been expressed deeply by the 
researchers about a high prevalence of issues related 
to mental health in both general and vulnerable popu-

14,15lation.  It is necessary to determine these problems 
16,17

in order to plan things accordingly.  The current 
research was in accordance with the call of the resear-
chers to provide an overview of prevailing mental 
health issues in COVID-19 pandemic in Pakistan and 
to see the impact on quality of life of people. It is difficult 
to make comparison of findings of this research with 
the previous ones carried out during non-pandemic 
era owing to the fact that the difficulties faced by 
individuals during COVID-19 are inconsistent in 
comparison to the non-pandemic times. The study 
revealed that depression and stress had significant 
correlation with poorer quality of life. Thus, higher 
scores of depression and stress were associated with 
low scores on quality of life scale thus denoting that 
these mental health issues lead to poor quality of life 
in participants during COVID-19 pandemic. In a study 
by Zhang et al. in 2020, it was found that mental issues 
related to Covid-19 had only mild impact on the quality 
of life of individuals and only 7.6% had poorer quality 
of life as assessed by Impact of event scale (IES), how-
ever, this association was found to be significant (p< 

18
0.005).  Our study revealed a higher percentage of 
poorer quality of life in individuals who had mental 
health issues i.e. 52.6%. In another study Algahtani et 
al. showed that patients with depression (OR=5.70), 
anxiety (OR=5.47) and stress (OR=6.57) had scored 
on the lower side of the QOL scale and thus were asso-
ciated with poorer quality of life. An important compo-
nent of overall QOL is psychological dimension. Study 
by Algahtani et al. validated the relationship between 

2quality of life and psychological health of patients . 
Similar findings were reported by another study con-

ducted in Saudia Arabia, which revealed that individuals 
who were highly distressed reported to have poor health 

23
related quality of life.  These findings were in line 
with the findings of current study which too revealed 
that poor quality of life was associated with depression 
and stress, however, anxiety was not significantly 
linked up.

The situation of COVID-19 has not changed much and 
18,19still uncertainty exists about its effects and outcomes.  

Looking at the results of current research, mental health 
issues specially related to depression and stress must 
be addressed properly, as these mental health issues 
can have serious consequences and thus necessitates 
that measures should be taken adequately and promptly 
to reduce mental health issues and improve quality of 
life of individuals during this pandemic. 

The study had certain limitations. Firstly, it was carried 
out at a single center and the sample size was small, so 
the results cannot be generalized. Secondly, the effect 
of providing treatment to the patients presenting with 
depression, anxiety and stress was not assessed in terms 
of improvement in quality of life. Thirdly, besides pan-
demic and demographical details, other factors leading 
to depression, anxiety, stress and poorer quality of life 
were not assessed.

Conclusion

COVID-19 pandemic is associated with significant 
mental health issues such as depression and stress that 
lead to poor quality of life. Adequate attention should 
be given to these mental health issues to ensure proper 
functioning and quality of life of individuals by scree-
ning individuals earlier and provision of prompt psycho-
logical services to those in need. 

Conflict of Interest:  None
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Introduction

Obstructive uropathy is an alarming issue with an 
occurrence of 14.7% in all of urological acute 

1presentations.  This condition occurs due to any impe-
diment in urine drainage, extrinsic or intrinsic, leading 
to an outflow obstruction. This causes stretch of renal 
capsule, dull aching pain, stasis of urine, promoting 
urinary tract infections and ultimately uro-sepsis with 

2
deranged renal functions.  Being an acute emergency 
with life at bay, aggressive interventional therapies are 

3
needed to relieve blockade of kidneys.  This blockade 

4
can occur from either benign or malignant diseases.  
Renal calculi are the main Culprits leading to  obstruc-
tion in Age of 20-45 years. Iatrogenic gynecological 
injuries to ureters and malignancy in old people is also 

Role of Ultrasound Guided Percutaneous Nephrostomy in Obstructive Uropathy 
Patients: A systematic Literature Review

1 2 3 4Abeer Zafar,  Muhammad Nawaz Anjum,  Nabeel Shafi,  Mehreen Fatima

Abstract 
Objectives: 1. To conduct a systemic review on USG guided PCN in obstructive uropathy and review its 
efficacy and complication rate. 2. To conduct a systemic review of USG guided PCN and establish qol in 
patients with obstructive uropathy. 3. To conduct a systemic review of USG guided PCN and examine its 
success rate.
Methods: The materials and methods comprised of an extensive internet based article hunting with 
keywords of “Ultrasound(USG) guided PCN”, “Obstructive uropathy”, “Deranged renal function tests” and 
“Quality of life”. The main medical websites/databases which were implored for this systemic review 
included PubMed, Cochrane review database, Research gate, Emedicine, EBSCO's, medScape, Science 
Direct, Google, PMC articles and multitude of scientific publications in international journals from 1945  to 
March 2020. A total of 146 articles were selected, out of them, 9 articles fulfilled final scrutiny and were 
reviewed for this study. All studies involving blockade of ureters by any pathology, benign or otherwise, were 
included. USG was primary interventional tool in all studies.
Results: Nine articles fulfilled all the pre-requisites for systemic analysis. The total data consisted of 630 
people, having a mean age of 56 years (Variance: 3 – 70). Percutaneous nephrostomy catheter was placed to 
relieve blockade in both benign and malignant conditions. In 506 patients, one side was operated, while in 
104 both sides were successfully attempted. There was attempted failure in placement of nephrostomy in 
remaining 20 cases. Out of 630, post-operative renal function improvement was shown in 575 patients, 55 
patients showed no improvement. Overall a very negligible percentage of complications were reported in all 
studies (1–3%). The average stay in health care establishments was 14 days varying from 7 to 21 days.
Conclusions: PCN is a safe and effective urinary diversion. It gives prompt relief to obstructive uropathy in 
critically ill patients. PCN is useful therapeutic procedure for benign and malignant ureteric obstruction 
while helping in preserving renal function, with a low complication rate. Ultrasound guided PCN is safe in 
Obstructive uropathy patients. Due to no need of general anesthesia, a very negligible failure rate < 2 % and 
very low complication rate of 1-3%, ultrasound guided nephrostomy tube placement is safe and highly 
effective in emergency decompression of kidneys.
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5
a common cause of obstruction.  Treatments for 
relieving urinary tract blockade comprise of various 
forms of external and internal draining tubes in form 
of nephrostomy Catheters, double J stents. If nothing 
works, open or endoscopic urological surgeries are 
required to relieve the obstruction. Goodwin in 1955 
changed the landscape of intervention in obstructive 
uropathy, while trying to access abdominal aorta. He 
accidentally punctured a dilated collecting system, 
thus starting a new chapter in minimal radiological 

6interventions.  
The management of obstructive uropathy has received 
a much wanted boost with the advent of minimal inva-
sive surgery and advancement in better imaging moda-
lities techniques as fluoroscopy and ultra-sonography 

7(USG).  Double J stents and PCN have made the open 
nephrostomy a relic of past. Placement of external 
draining nephrostomy tube is a gold standard therapy 
in patients with blockade of urinary outflow due to 
benign or malignant causes causing deranged renal 
function profile, in patients with iatrogenic uretero-
vesical fistulas, pyonephrotic kidneys and for ante-

9,10
grade studies.  Access to renal collecting system is 
sought out with guidance of an Image intensifier as a 

10 
solo act, or in partnership with an ultrasound.

11Although research on newer novel devices is ongoing  
and treatment options keep improving, USG guided 
PCN has stood test of time and effectiveness in patients 

12
of obstructive uropathy.  Ultrasound has many advan-
tages and benefits over image intensifier in setting of 
PCN. Ultrasound is cheap and cost effective, has no 
potential radiation risk, easily available all over the 
developing world and is not dependent on contrast 

13
administration.  Image intensifier needs a dedicated 
image operator, continuous radiation hazard, logistics 
in form of lead sheaths, gowns and thyroid covers. It 
also requires a reliable high output electricity source 
and contrast administration either anterograde or retro-

14grade to visualize collecting system of kidney.  USG 
can be portable as well while image intensifiers are 
usually large, bulky and fixed. This  cumbersomeness 
hinders their use in time bound procedures.
Like any interventional surgery, placing a nephrostomy 
catheter also can lead to un wanted  outcomes in form 
of bleeding, peritonitis, urine collection in abdomen, 
migration of tube, improper placement, uro-sepsis 

15and hematuria.  
The aim of this study was to conduct a systemic review 
of literature, looking impact of USG guided nephro-
stomy tube placements in cases of  both benign and 
malignant pathologies. We thoroughly investigated 

nine articles and looked at common variables like the 
impact on patient's general health, mean time of decrea-
sed serum creatinine levels, mean time of decrease in 
blood urea levels, mean hospital stay and complica-
tions after PCN insertion.

 Methods

In order to carry out an organized and systemic review, 
basic guidance was sorted out from re-known research 
and analysis databases as Cochrane library and PRISMA 

16
guidelines . The search engines which were implored 
for this systemic review included PubMed, Cochrane 
review database, Research gate, Emedicine, EBSCO’s, 
medScape, Science Direct, Google, PMC articles . A 
multitude of scientific publications in international 
journals from 1945 to March 2020 were implored, 
majority of which were written in English language 
and were open to access. There was no copyright issues 
and full credit was given to original article. The keywords 
included; “Percutaneous Catheter”, “Ultrasound guided 
Nephrostomy”, “Ureteric Obstruction”, “Renal Function 
Improvement”, “Complications of Nephrostomy”. 
Research was also conducted on yahoo search engine 
with linking of all keywords as solo presentation and 
in combination form. 

By imploring these action words, a total of 146 arcticles 
were selected. Out of 146 articles, 32 lacked intent in 
title while 114 showed good data points to be conside-
red moving forward. Out of 114 promising articles, 
further 102 were eliminated on lacking pertinent points 
which were intended outcomes. This left us with 12 
articles which were probed further for evaluation. A 
further 3 articles were excluded after screening of full 
manuscript, leaving to 9 articles which were included 
for systematic reviewing.

All studies involving Blockade of urinary outflow 
due to any benign or malignant cause were included. 
USG was primary interventional tool in all studies. 
Studies mentioning impact of nephrostomy drainage 
in benign and malignant conditions were included, 
but studies that included diagnostic or elective surgery, 
were excluded.

Search strategy

This was mainly streamlined for considering and rejec-
ting articles for this systemic review.

Articles to be deemed worthy

• All Studies mentioning data pertaining cases of 
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obstructive uropathy in which USG guided nephro-
stomy catheter was placed as an emergency pro-
cedure.

• All interventional studies that were done for relieve 
of urinary blockade via nephrostomy from 1945 
to March 2020.

Exclusion criteria

• Placing a nephrostomy catheter for diagnostic 
procedures e.g whittaker test

• PCN in elective surgeries as Percutaneous Nephro-
lithotomy (P.C.N.L).

Table 1. PRISMA Flow chart of the included studies

Results

Breakdown of literature Hunt

A thorough scrutiny was done, involving 146 articles, 

filtering out those which lacked outcomes intended or 
deficiency in data reporting. This comprehensive pro-
cess lead to a final showdown of nine articles, comparing 
common variables and data of 630 patients in total  
(Table 1). The complete breakdown of characteristics 
of nine studies revealed year of publication, nature of 
study, time taken for study to be published and mean 
hospital stay(all documented in Table 2). 

Demographics and renal Functions

A mean age of 56 years was observed with variance of 
± 14 years in all studies which included patients with 
benign and malignant causes of ureteric obstruction 

respectively. In 506 patients, one side was operated, 
while in 104 both sides were successfully attempted. 
There was attempted failure in placement of neph-
rostomy in remaining 20 cases. There was marked 
improvement in kidney functions across all studies, 
after relieve of blockade. In all benign conditions, 5 
studies out of 9, nearly 90% showed return of renal 
functions to baseline value. Unilateral PCN (n=506) 
v/s Bilateral PCN(n=104) showed no statistical diffe-
rence in creatinine improvement in all studies.

Primary outcomes

Hospital stay time after percutaneous nephrostomy

In our systemic review, we found out that five stu-
17,18,19,21,24

dies  which were done in predominantly non-
malignant ureteric obstruction, relieved by Ultrasound 
guided Percutaneous Nephrostomy(PCN) showed a 
mean hospital stay of 9 days. In remaining four stu-

20,22,23,25
dies  which were predominantly done for ureteric 
obstruction due to malignancy, mean hospital stay 
was 21 days. This showed a significant prolonged 
stay in patients in which PCN was done for obstruc-
tion due to malignancy. 

Improvement in renal functions

There was marked improvement in renal function tests 
across all studies, after relieve of blockade. In all benign 
conditions, i.e. 5 studies out of 9, nearly 90% showed 
return of renal functions, both creatinine and urea, 
close to baseline levels in 7 days post PCN. In malig-
nant conditions, out of 4 studies, drop in renal parame-
ters took longer upto 21 days in one study and only 
60% of cases reached a baseline level (cr =1.0 ng/L) 
which was regarded as normal. Unilateral PCN(n=506) 
vs Bilateral PCN(n=104) showed  no statistical diffe-
rence in creatinine improvement in all studies. 

Nephrostomy insertion leading to complications

Like any interventional surgery, placing a nephrostomy 
catheter also can lead to unnecessary outcomes in form 
of bleeding, peritonitis, urine collection in abdomen, 
migration of tube, improper placement, uro-sepsis and 

18,19,21,22,23,24,25
hematuria  Table 3.  Muhammad Naeem 
reported a rate of  2-4 %, which was the same in single 
or multiple nephrostomy insertions and mostly were 
hemorrhage (4%), infection or sepsis(2%) and tube 

14,17,20 displacement (4%). Three studies reported no 
complications post-nephrostomy tube placement. 
Only 2 studies illustrated data of re-admission due to 

20,25a complication  and nearly 20 % cases with malig-
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nancy and pcn in situ were re-admitted in hospital 
again. JR Wilson and colleagues dwelled into realm 
of patients staying in healthcare facilities after place-
ment of nephrostomy catheter. Their data showed people 
with nephrostomy tube in situ, spent total mean of 29 
days (range, 1–82 days) in observation from insertion 
of tube until death/closure of the study duration (33.3%). 
There was 1.6 times chance of re-admission for every 
indivisual until he or she died. In total 26 cases which 
were re-admitted, 14 needed a nephrostomy replacement 
due to overuse of first tube , while 12 were admitted for 
reconsideration due to faulty nephrostomy catheter.

Bilateral versus unilateral percutaneous 
nephrostomy

Out of total 630 in all nine studies, patients who under-
went unilateral PCN were 506 and patients who under-
went bilateral PCN were 104, with failure to perform 

PCN in 20 patients. In only one study 20, 32 patients 
who had PCN were converted to Double J internal 
drainage tubes. More  than 90 % stayed with long 
term nephrostomy tube in situ.

QOL after percutaneous nephrostomy
In only one study in which PCN was done for malig-

20
nant ureteric obstruction,  Quality of life was docu-
mented after doing PCN. They followed steps laid 

26down by McPhee  and these criteria were applied to 
their 32 cases. More than 50 % failed to fulfill this 
criteria, 40 % died in health care establishment and 
only 7 % were alive when data was compiled. In all 
remaining eight studies, Q.O.L was not mentioned or 
regarded variable. 

Discussion

What our review showed
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Table 2:  Complete breakdown of the study characteristics

Author
Year 

published
Journal

Nature of 

study
Study Period

Mean 

Age

(Years)

Number 

of 

patients

Mean 

Hospital 

stay(Days)

Liaqat Ali, Saifullah 

Khan, Faiza Hayat, Nasir 

Orakzai

January-

March 

2020

Ann Pak Inst 

Med Sci. 2020; 

16(1): 10-14.

Randomized

Control Trial

From March 2018 

till March 2019.

35.6 ± 8.4 208 6

Muhammad Naeem, Mir 

Alam Jan, Anayat Ullah

2010 JPMI Retrospective January 2006 to 

December 2008

41.6 ± 

12.68

200 10

Iftikhar Ahmed, Imtiaz 

Hussain Rizvi, 

Mohammad Nadeem 

Ahmed

1995 JPMA 45:16 Retrospective Jan 1990-Jan 1992 41 34 7

JR Wilson, GH Urwin, MJ 

Stower

2005 Ann R Coll Surg 

Engl 

Retrospective 1 December 1996 

to 31 December 

2001- 5 years

68.1 ± 16 33 29

Subrata Kumar Das, 

Anshuman Panda, Tapas 

Ranjan Gupta

2017 International 

Surgery Journal, 

Vol 4, No 1 

Retrospective Jan 2016- july 

2016

55.6 ± 8.3 35 7

Matthys Cornelis van 

Aardta*, Judith van Aardta 

and Arnold Moutona

2017 Southern African 

Journal of 

Gynaecological 

Oncology

Retrospective 1 January 2007 

until 31 December 

2012- 5 years

49.5±10.1 54 18

Gaurav Garg, Nupur 

Bansal, Manmeet Singh

2019 IJPC Retrospective January 2015 to 

December 2016

51 ± 14 33 14

Albert C. Li, M.D ,Sidney 

P. Regalado, M.D.

2012 Semin Intervent 

Radiol;29:218–

225

Retrospective March 2011 66 1 14

G. Sood, A. Sood, A. 

Jindal

2006 International 

Braz J Urol Vol. 

32 (3): 281-286, 

Prospective May - June,2015 41.4±21.4 32 21

TOTAL 56(42-70) 630 14



Nearly 98 % success rate was reported in all studies 
while placing an ultrasound guided PCN. The mean 
time taken by renal functions to return to normal base-
line levels was 4-28 days post nephrostomy tube place-
ment, especially longer in studies where malignancy 
was cause of obstruction. 55 patients out of 630 showed 
no improvement and were later labeled as ESRD 
patients. 

A very negligible adverse outcome rate was seen in  
all nine studies(1–3%), healthcare stay in hospital post 
nephrostomy tube placement varied from 6-21 days 
(mean = 14 days)in all nine studies, being more in 
three malignant studies 16-29(20 days). 

The data regarding this burden on patients and health-
27

care establishment is lacking  but advanced cancer 
and co-morbidities could be a compounding factor as 
well.

This systemic review showed that ultrasound guided 
percutaneous nephrostomy placement is safe, reliable, 
lifesaving and efficacious in relieving obstructive 
uropathy. The overall success rate of 98% signifies 
that this procedure can be done with high accuracy and 
benefit of being not dependent on general anesthesia, 
adds to great value of this tool. Usually patients of 
obstructive uropathy are not stable, unfit for surgery 
and general or regional anesthesia. This minimal 
invasive method thus not buys time but is lifesaving 
in these cases. 

Open and endo-urological surgery has its own merits 

and demerits. The negligible complication rate of usg 
guided PCN makes it a gold standard and first choice 
procedure where patient is not fit for surgery. 

The significance of usg guided PCN cannot be ruled 
out in patients with malignancies. In these scenarios, 
sometime due to advanced nature of disease, only inter-
vention that could be done is placement of a nephro-
stomy tube. Ultrasound guided PCN becomes a lifesaver 
in these cases and due to minimal access, morbidity 
and quality of life are not exacerbated in critical patients.

Limitations of the study

Among all nine studies, majority were descriptive-
retrospective (7 studies), one was randomized control 
trial and one was prospective study. 

Like any interventional study, especially when opera-
tive area contains large blood vessels as aorta, inferior 
vena cava, renal artery and segmental arteries, hemorr-
hage is an easily foreseen unwanted complication which 
requires thorough counseling before proceeding for 
nephrostomy tube placement.

Only cases with malignancy were kept in follow up 
and majority of studies of benign cause showed no 
follow up after 7 days (in 6 out of 9 studies).  Patients 
were not stratified according to degree of renal failure 
prior to PCN and only were labeled ESRD (n=55) 
patients after PCN had already been done, showing 
significant high number of unfruitful intervention. 

This compels us to recommend a randomized control 
trial in which patients are pre stratified by renal scans 
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Table 3:  Complications of  Nephrostomy Insertions

Study
Infection/ 

Sepsis

Malposition/occlusion/ 

dislodgment
Hemorrhage Death Hematuria

Total 

Patients

Liaqat Ali, Saifullah Khan, Faiza Hayat, 

Nasir Orakzai

- - - - - 208

Muhammad Naeem, Mir Alam Jan, 

Anayat Ullah

4/200 4/200 8/200 200

Iftikhar Ahmed, Imtiaz Hussain Rizvi, 

Mohammad Nadeem Ahmed

2/34 34

JR Wilson, GH Urwin, MJ Stower - - - - - 33

Subrata Kumar Das, Anshuman Panda, 

Tapas Ranjan Gupta

- - - - - 35

Matthys Cornelis van Aardta*, Judith van 

Aardta and Arnold Moutona

- - - - - 54

Gaurav Garg, Nupur Bansal, Manmeet 

Singh

4/33 2/33 4/33 3/33 33

Albert C. Li, M.D ,Sidney P. Regalado, 

M.D.

- - - - - 1

G. Sood, A. Sood, A. Jindal 3/32 4/32 32



before undergoing any intervention. Moreover, we 
also recommend quality of life assessment in all studies 
with usg guided PCN so that fruitfulness of this inter-
vention could be sort out and risk-benefit ratio can be 
calculated.

Future is promising
29Big population sample  with evolving field of science, 

newer inventions which make renal access efficiently 
through more accurate and refined tools, push resear-
chers into newer realms of endless possibili-

30,31,32,33,34,35,36,37
ties.  Due to revolution in field of imaging 
modalities and evolution in how doctors of future are 
being trained, we are entering an era where miniaturi-
zation and nano science will take each intervention 
with a storm. On top of this , the need of hour is to 

38develop a QOL tool  for guiding our doctors on when 
to intervene in case of urinary obstruction, not making 
or compounding more misery on patient lives, making 
an educated, well informed, 2 way communicated 

39
decision to go for PCN  in justified group of patients.

Conclusions

Relieving upper tract urinary blockade by USG guided 
PCN is a viable and safe option in patients with obstru-
ctive uropathy. This systemic review showed that ultra-
sound guided percutaneous nephrostomy placement 
is safe, reliable, lifesaving and efficacious in relieving 
obstructive uropathy. 

PCN is a great tool to gauge improvement in renal 
functions especially in patients with benign causes, 
presenting as acute outflow obstruction. 

In patients with chronic obstructive uropathy, and with 
advanced malignancy, PCN use should be justified 
with keeping in mind of ESRD which is seen more in 
these patients as they will require increased hospital 
stay and resources than benign causes. 

We recommend Ultrasound guided Percutaneous neph-
rostomy as a first choice interventional modality in 
emergency PCN. Ultrasound guided Percutaneous 
nephrostomy is reliable, economical, has no radiation 
hazard and has a very low complication rate in patients 

40of obstructive uropathy.
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In the early days of December 2019 in China, cases of 
pneumonia of unknown etiology emerged. On 

stDecember 31 , the disease was identified to be caused 
by NOVEL CORONA VIRUS. On February 11, 
2020, WHO named this disease as coronavirus 
disease 2019, briefly called as covid-19. The disease 
spread across the borders of China. It was declared as 

1
pandemic by WHO on March 11, 2020.  The disease 
severity ranges from mild to severe. Most mild cases 
report having fever, myalgias, fatigue and dry cough 
while the severe cases develop pneumonia requiring 
supplementary oxygenation or even ventilatory 

2
support.  Covid-19 has various extrapulmonary 
manifestations as well. These include thrombotic 
events causing myocardial ischemia and arrhythmias, 
hepatocellular injury, gastrointestinal symptoms, 
acute kidney injury, neurological illness, 

3hyperglycemia and ketosis.  Studies have shown that 
approximately 14% of covid-19 patients develop 
severe symptoms and 5% need mechanical 

4ventilation.  All these critically ill patients end up in 
ICU requiring highly specialized care. It must be kept 
in mind that the disease affects young as well as 
elderly people with most cases lying between age of 

5
30 to 79 years.   With the increasing severity of covid-
19, the degree of hypoxemia increases, causing  air 
hunger in the patient. The anxiety of the illness and 
hypoxemia adds to the distress of the patients. The 
physician working in the intensive care units are met 
with the challenge of not only adequately ventilating 
these patients but also appropriately sedating them. 
These patients require good anxiety relief and 
analgesia. Considering the fact that many of these 
critically ill patients belong to younger age groups 
and limited availability of drugs in the developing 
countries, the aspect of sedation of covid-19 patients 
requires much attention. Here we discuss some of the 
challenges faced in this scenario and briefly outline 
the management strategies. 

Analgesia and sedation go side by side in critically ill 
covid-19 patients. Sedating the patients without 
adequate pain relief increases the risk of delirium and 
increase the release of endogenous catecholamines 
leading to increased risk of myocardial ischemia and 
hypermetabolic states. So, a combination of a 
sedative agent with suitable analgesic agents, offers 
better management option for these patients. 
Fentanyl is one of the most common drugs used for 
analgesia and sedation in ICU. It has been a 
cornerstone for analgesia as well as sedation in covid-
19 patients. However, in the scenario of very limited 
supply of Fentanyl in our country, other options can 
be utilized. Continuous infusion of nalbuphine in a 
dose range of 15 ug/kg/hour to 60 ug/kg/hour can be 
administered to the patients in combination with 
benzodiazepines like midazolam. Although, 
relatively higher doses of opioid infusion are 
effective in controlling patient-ventilator dys 
synchrony during mechanical ventilation, they may 
cause many unwanted side effects like gut 

6
hypomotility and chest wall rigidity.  Non opioid 
analgesics including ketamine, acetaminophen, 
dexmedetomidine, lidociane and gabapentin can also 
be used as an adjuvant with opioid drugs. Their 
addition to the analog-sedition regimen reduces the 
dose requirement of opioids, thereby reducing their 
side effects. 

No sedative agent is ideal. The spectrum of covid-19 
patients is very wide.  Many critically ill covid-19 
patients belong to young age group. Prior to getting ill 
with covid-19, majority of these are healthy and 
robust with no co-morbidities. These patients 
frequently require higher levels of sedative drugs to 
achieve optimum level of sedation and minimize risk 
of accidental extubation as reintubating such patients 
increases the risk to the health care provider of 
catching covid-19. Multimodal approach of sedation 
should be considered in these patients. Among the 
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various options available for sedation, propofol is the 
most commonly used agent followed by 
dexmedetomidine and benzodiazepines. On the other 
hand, elderly patients present an entire different 
spectrum. Frail health status along with the 
development of multi-organ dysfunction demands the 
choice of sedatives to be tailor made. These patients 
often require minimum level of sedation. So, 
choosing the right drug in right dose is of utmost 
importance in such patients. 

The need of prolonged infusion of sedative and 
analgesic drugs in the scenario of continuous influx of 
new critically ill covid-19 patients put a strain on the 
availability of these drugs. Here again the use of non-
conventional drugs such as barbiturates, lignocaine, 
gabapentin and propranolol as an adjuvant can be 
considered. 

In the nutshell, not all covid-19 patients can be 
equally treated in terms of ICU sedation. The choice 
and dose of analgesic and sedative agents must be 
individualized. Use of non-conventional drugs as 
adjuvant may be considered. However, attention must 
be paid to the potential drug interaction when 
different agents are used in conjunction.  The ultimate 
approach to be followed by the intensivists is to be 
flexible in their approach 
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Introduction

The small bowel pathology, jejunal diverticula has 
1a prevalence of 0.5-1%.  The true incidence may 

be higher because majority of jejunal diverticula are 
asymptomatic and essentially remain undiagnosed. 
Jejunal diverticula mainly occurs as pulsion diverticula 

2
secondary to intestinal dyskinesia.  While the patho-
logy is asymptomatic in most patients, chronic symp-
toms such as pain, nausea, obstruction and peritonitis 

3
may be present.  We report a rare case of jejunal diver-
ticula with presentation of severe epigastric pain, 
nausea, vomiting, abdominal fullness and absolute 
constipation, who was surgically managed with good 
post-operative prognosis. 

Case Presentation

A 52-year-old male presented with an 8-year history 

of gastric ulcers with symptoms of epigastric pain. 
The epigastric pain was increasing in nature for the past 
2-3 years. Post referral from the surgical department, 
the patient complained of severe epigastric pain, nausea, 
vomiting, abdominal fullness and absolute constipation 
for 2 weeks in the gastroenterology outpatient depart-
ment. While the systemic examination was seemingly 
normal. Relevant abdominal examination revealed soft 
non-tender abdomen. No organomegaly was noted on 
superficial and deep palpation. Routine blood exami-
nation was also normal. Ultrasonography (USG) and 
barium follow through was advised and the patient was 
admitted for diagnostic laparoscopy. An ultrasound 
scan was conducted, which revealed no abnormalities. 
Barium follow through showed dilated proximal jejunal 
loops in the right hypochondrium confirming a stricture 
with proximal dilatation and delayed transit of contrast. 
The duodenojejunal junction was at its normal position 
(Figures 1-4). A provisional diagnosis of jejunal obs-
truction was made based on barium study findings, 
possibly due to jejunal diverticula, band, or stricture.

Barium follow through revealed dilated proximal 
jejunal loops in the right hypochondrium showing a 
stricture with proximal dilatation and delayed transit 
of contrast. Duodenojejunal junction was at its 
normal position.
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Figures 1-4. Barium follow through studies.

A decision was made to proceed with diagnostic laparo-
scopy followed by exploratory laparotomy and adhe-
siolysis, with Roux end to side anastomosis of jejunum 
completed. After aseptic measures, single port diag-
nostic laproscopy was proceeded. Operative findings 
were noted and an upper midline vertical incision 
made on the abdomen. Rectus sheath and peritoneum 
were opened, along with gut examination from the 
duodenojejunal flexure to the caecum. A suspicious 
nodule and band in addition to around one half feet of 
jejunum diverticulum were excised and end to side 
anastomosis was done. Hemostatsis was secured, a wide 
bore drain was placed in the pelvis, and the rectus 
sheath was closed. The skin closed with polypropylene 
sutures, and an aseptic dressing was applied. Operational 
findings revealed dilated proximal jejunum obstructed 
by jejunal diverticula causing internal herniation about 
axis of mesentery. Multiple bands formed at the base 
of the mesentery and an incidental finding of a nodule 
at the anti-mesenteric border of the distal ileum was 
made. Excised nodule and jejunal diverticulum were 
sent for biopsy. Nodule biopsy revealed a fibrous mass 
of abnormal tissue with fat necrosis and calcification. 
Small bowel with diverticula and mesenteric fibrosis 
was found on jejunal diverticula biopsy. Both resection 
margins were viable, and one reactive lymph node 
was also seen. In the post-operative phase, the patient 
was NPO until further notice and maintained on diffe-
rent injections including Tigecycline generic injection, 

Omson generic injection and Anthem injection. The 
patient made a slow yet steady recovery. The patient 
was discharged on Day 6 post-operation and followed-
up in the outpatient department 3 weeks later. There 
were no further reports of discomfort and he was 
discharged from surgical follow-up.

Discussion 

Dating back to Somerig in 1974 and Astley in 1807, 
jejunal diverticula (JD) was termed for mucosal and 
submucosal herniation of the mesenteric portion of the 

1
small intestinal wall along the muscular layer.  The 
incidence of diverticula is highest in the proximal 
jejunum (75%) followed by the distal jejunum (20%) 
and the ileum (5%). Elderly males (mostly at the age 
of 62) are commonly which is in the age range of our 

3
patient.  The etiology of JD is thought to be the result 
of abnormal peristalsis, intestinal dyskinesia and inc-

4reased intra luminal pressure.  JD are incidentally 
found on small bowel radiology such as double contrast 
electrolysis or during surgical procedures as in our 

3case.  Even though the jejunal diverticula are mostly 
asymptomatic, complications are seen in 10-30% cases. 
The complications of jejunal diverticula include 
bleeding, diverticulitis, intestinal obstruction and 

5
perforation.  

Jejunal diverticulosis is typically difficult to locate 
via an endoscopic approach, with current imaging 

6techniques containing to be unreliable.  Commonly, 
barium follow-through studies and abdominal CT are 
helpful, although enteroclysis remains the investigation 
of choice. In the case of acute jejunal diverticula 
complications, urgent laparotomy is indicated as a 
diagnostic and therapeutic measure. Various cases have 
had success with complete small bowel resection with 

6
primary entero-entero anastomosis.  Due to the low 
incidence of disease and unreliable diagnostic imaging 
in emergency departments, the diagnosis and subsequent 
management of diverticular disease is challenging, 
the treatment is often delayed for days or weeks post 
the initial presentation. It is essential to suspect and 
diagnose jejunal diverticula in similar presentations, 
and to consider laparotomy and surgical resection as 
preferred treatment choices.

Conclusion

Jejunal diverticula are often overlooked as a possible 
source of abdominal discomfort or infection in elderly 
patients, due to its rare occurrence. The findings are 
often elucidative as surgical presentations. Various 
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therapies may be employed depending on the general 
state of the patient the severity of disease. While non-
surgical treatment may be considered sufficient for 
jejunal diverticula without peritonitis or abscess, emer-
gency surgical treatment with resection of the affected 
segment and primary anastomosis is mandated.
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