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EDITORIAL

 ARTIFICIAL INTELLIGENCE: REDEFINING THE FUTURE OF NURSING EDUCATION 
1 1 Hassan Karim ,  Aurang Zeb 

 Artificial Intelligence (AI) technology has revolutionized higher 
education, offering students more effective and individualized 

1learning experiences.  AI, a computer-controlled system designed 
to learn, reason, perceive, communicate, and make decisions 
similar to or better than humans, has become integral part of our 
daily lives through gadgets like smart TVs, wearable fitness 

2trackers, and cell phones.  
In nursing education, AI plays a crucial role and nursing educators 
are preparing nurses and nursing students for future exposure to 
AI health technologies (AIHTs). As AIHTs transform health 
systems, unchecked technological advancements could have 
unintended consequences for patients and the nursing profession. 
Therefore, active participation from nurse educators and students 
in this evolving landscape is essential. Many institutions and 
clinical skills labs have already integrated AI for educational 

3 purposes.
Integrating AI into nursing education offers benefits such as better 
learning outcomes and increased productivity. However, it also 
presents challenges like privacy and security concerns, ethical 
issues, and resistance to adoption. Faculty members may be 
worried about AI's impact on their workload and classroom roles 
or fear that AI might replace human teachers. Addressing these 
concerns involves emphasizing that AI, when used properly and 
ethically, enhances the teaching and learning process for both 

4students and instructors.  AI tools can streamline administrative 
tasks, such as tracking students' progress, monitoring attendance, 
and grading, allowing nurse educators to focus on more complex 
topics and learning outcomes that require specialized knowledge 
and skills. The ethical use of AI can lead to better learning 
outcomes, increased productivity, and more effective teaching 

5strategies.  
Nurse educators are key stakeholders in developing 
compassionate and competent caregivers. Nursing schools can 
create a comprehensive and successful learning environment by 
balancing AI-powered resources and human interaction. Proper 
training for nurse educators on applying and incorporating AI into 

6current teaching methods is crucial.  Implementing AI-based 
tools in nursing curricula requires funding for simulation labs, 

staff training, software, and hardware while AI applications can 
assist nurses in clinical decision-making, comprehensive 
education in undergraduate nursing programs must include 
clinical information systems, data quality, standardization, data 

7mining, and analytics for accurate results.
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INTRODUCTION
In several countries like the United States and the United 
Kingdom, Health insurance is essential for providing people with 
financial security during emergencies with healthcare and 

1ongoing health conditions.  Healthcare costs in the US are a 
complicated issue, and health insurance firms are a major 
contributor to high costs by engaging in a number of unethical 
practices including price gouging and refusing to cover pre- 
existing diseases. On the other hand, the UK has dedicated a 
significant portion of its Gross Domestic Production (GDP) to the 
expansion of its healthcare system, which the government mainly 

1,2controls.  In Pakistan, access to health insurance is limited, with 
most of the plans being sponsored by the government. There is a 
need for an increased awareness and accessibility of private 
health insurance in Pakistan, and the government should take 
steps to provide subsidies and support for the development of the 
health infrastructure. 
In addition, nations need free emergency medical services. First 

REVIEW ARTICLE

HEALTH INSURANCE SYSTEM IN DEVELOPED COUNTRIES AND WHAT EXISTS IN PAKISTAN; A REVIEW OF 
THE LITERATURE 

1 2 3 4 5Sajida Mazhar , Syed Hassan Boo Mohammad Jaffry , Mishgan-E-Fatima , Mohammad Ayaz , Jawad Ahmed Shezad

off, it prevents fatalities by giving quick access to life- saving 
medications. By lessening the strain on the healthcare system, it 
also safeguards the public's health. Thirdly, by guaranteeing equal 
access to emergency treatment, irrespective of financial 
circumstance, it advances fairness and social justice.3 
Additionally, it defends fundamental human rights and reflects a 
humanitarian duty. It also reduces expenses and complications 
while boosting the resilience and well-being of the community. In 
general, free emergency medical services are essential for 

4,5 society's welfare and equity.
A health insurance system is significant because it offers financial 
security against the high expenses of medical care, hence 
enhancing the accessibility and affordability of healthcare 

6services.  People who have insurance coverage have access to 
routine checkups, and prompt treatments, which improve health 

7,8outcomes and lower mortality rates.  In order to share the 
financial burden across a larger population and protect people 
from excessive medical bills during unforeseen health crises, 

ABSTRACT 
Introduction: It is essential to compare health insurance plans across the world in order to identify best practices and enhance the 
delivery of health insurance. With a comparison to Pakistan's health insurance system, this review seeks to better understand health 
insurance throughout the world and assist policymakers in raising quality and availability. 

Material & Methods: To examine health insurance policies globally, a comprehensive review of the literature was carried out, 
incorporating information from official websites, and academic databases. The comparison of these results with Pakistan's health 
insurance system was the main objective. We looked for patterns and similarities in the policies of other nations, considering factors like 
accessibility, features, coverage, and exclusions. In order to identify discrepancies and possible areas where Pakistan's health insurance 
system could be strengthened, the final stage of the study comprised a thorough comparison of international and domestic health 
insurance plans. 

Results: Private health insurance dominates in the US and the UK, but Norway's publicly funded system, supported by the Patients' 
Rights Act, provides complete coverage, including free healthcare services for children under sixteen while on the other hand in Pakistan, 
citizens have restricted access to medical treatments due to inadequate healthcare coverage provided by both the government and private 
sectors. 

Conclusion: The Forbes statistics shows that 92.1% of Americans are covered by health insurance, indicating a comparatively high level 
of coverage in the US. On the other hand, Norway's government-funded healthcare system, which is backed by the Patients' Rights Act, 
guarantees healthcare services for all its residents. However, the grave situation in Pakistan, where a small fraction of the population is 
covered by health insurance programs. The study highlights the urgent need for improved medical coverage and access in the nation. 

Keywords: Health Insurance Systems, Health Policy, Pakistan Health Care 
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health insurance operates on the principles of risk pooling and 
9,10cost-sharing.  

Additionally, increasing insurance coverage contributes to a 
reduction in healthcare inequalities between various 
socioeconomic groups. Overall, the data emphasize the 
significance of health insurance in fostering equity in healthcare, 

11,12and facilitating access to care.  However, limited data exits 
regarding the health care insurance policies of Pakistan. 
Moreover, a comparison is required to highlight the differences 
between the national and international health care policies. 

MATERIAL AND METHODS 
This study includes a comparative literature review, incorporating 
existing research and policy documents related to health 
insurance in Pakistan and developed countries. The literature 
review was conducted over a period of 6 months. This study 
included the general population covered under health insurance in 
selected countries, policymakers and health insurance providers. 
The papers published in peer-reviewed journals were included in 
the inclusion criteria. A total of 45 publications, policy 
documents, and reports from US, UK, Europe and Norway were 
examined in this review. The study utilized document analysis to 
capture data on health insurance including accessibility, features, 
coverage, and exclusions while addressing confounding variables 
such as socioeconomic status, geographic location and health 
status. Ethical considerations guarantee compliance with ethical 
standards for data use, source confidentiality, and proper citation 
techniques. Reliance on secondary data and possible biases in the 
literature selection were among the limitations. Adhering to 
ethical rules without directly involving human subjects, 
unfavorable findings were disclosed to guarantee a fair 
assessment of the data. 

RESULTS 
HEALTH CARE COST 
Ranking of the nation based on health care spending as a 
proportion of its GDP per person, is shown Fig 1. 13

HEALTH INSURANCE BUSINESS MODELS 
Ÿ Fee-for-service model 
Ÿ Managed care model 
Ÿ Consumer-driven health plan (CDHP) 
FEE-FOR-SERVICE MODEL 
This is one of the most commonly used models in which insurance 
companies charge their customers a premium and then pay out 
claims as they are submitted.14

MANAGED CARE MODEL 
In this business model the Health Insurance Company contacts 
health care providers which then provide health care services to 
the Insurance company customers at a discounted rate in 
exchange for a large customer base.15,16

CONSUMER-DRIVEN HEALTH PLAN (CDHP) 
In this business model the employee and the insurer share the cost 
of the healthcare. In this model, the employee is given control 
over on how the healthcare funds are spent.15,17 

RANKING OF COUNTRIES ON BASIS OF HEALTH 
INSURANCE COVERAGE 
The world's health insurance policies differ greatly from one 
country to another. Access to healthcare is still difficult in 
underdeveloped nations because of inequities, and scarce 
resources. There are continuous initiatives to increase coverage 
through community-based programs. Europe, on the other hand, 
has a strong system that prioritizes universal health coverage 
(UHC). Fair access to healthcare services for all citizens, 
irrespective of financial situation or nationality, is a top priority 
for the majority of European nations. Europe has been successful 
in obtaining UHC in part because of the combination of public 
funding, social security, and private insurance. Keep in mind that 
every country has a different circumstance. Health insurance 

Rehman Journal of Health Sciences Vol. 06, No. 01, 2024
outcomes are significantly shaped by specific policies on a global 
scale.

DISCUSSION 
H E A LT H  I N S U R A N C E  R O L E  I N  P H Y S I C A L , 
EDUCATIONAL, AND MENTAL DEVELOPMENT AND 
PREVENTION OF CHILD LABOUR 
Child labor is the employment of children under 18. It has 
divested the educational, physical, and mental health of the 
children of developing world. Study conducted by Andreas 
Landmann and Markus Frölich showed that micro insurance can 
play a role in reducing child labor in developing countries.  The 19

study provides evidence that the extension of a health and 
accident insurance scheme, accompanied by household panel 
surveys and assistance with claim procedures, reduced the 
incidence of child labor and hazardous occupations. Overall, the 
journal highlights the importance of addressing economic shocks 
and vulnerability as a factor in child labor and the potential for 

19,20micro insurance as a tool for reducing these negative impacts.  
US CENSUS BUREAU REPORT 
According to US Census Bureau in 2021, about 91% of the 
population in the country had health insurance coverage which 
increased to 92.1% by the year 2022 according to Forbes.21 
However, there are many variations. i.e. 5.4% of the children 
under the age of 18 were uninsured while 11.5% of the adults 
between the age of 18 and 64 were uninsured.22

ROLE OF HEALTH INSURANCE IN THE UNITED STATES 
In the US health insurance plays a crucial role in the healthcare 
system. By spreading the cost of healthcare over a large 
population, it makes it more affordable for individuals. It ensures 
the access of quality healthcare to individuals regardless of their 
ability to pay. 
ROLE OF HEALTH INSURANCE COMPANIES IN HIGH 
HEALTH CARE COST 
High health care cost in the US is a complex issue with many 
causing factors such as the high cost of pharmaceutical drugs, and 
high administrative expenditures for hospitals and healthcare 
providers; however, health insurance companies have also played 
a significant role in uplifting the health care prices in order to 
increase their gains by expanding the customer base. 
One method involves the "price gouging" practice, which entails 
charging inflated rates for medical procedures and services. 
Insurance companies also contribute to excessive healthcare 
expenses through price negotiations with healthcare providers 
like hospitals and pharmaceutical firms. To boost their personal 
earnings, they might advocate for higher prices. Denying 
coverage or increasing prices for people with pre-existing 
diseases is another way health insurance firms contribute to 
excessive healthcare expenses. People may find it difficult to pay 
for the care they require as a result, driving up overall expenditure. 
HEALTH SYSTEM OF THE UNITED KINGDOM 
Following the US, the UK has dedicated the biggest share of GDP 
to expanding of the health infrastructure. The government in the 
UK controls most of the healthcare system. In 2008, the UK 
invested $4000, or nearly 9% of the GDP per Capita in the 
development of its health infrastructure. The average life 
expectancy in the UK was 81.3 years while in the United States 
was 78.6 years these figures show the superiority of the UK health 

23system over the US system.  
HEALTH CARE SERVICES IN NORWAY 
According to Velocity Globe, Norway has one of the best 
healthcare systems in the world, mostly because to its Patients' 
Rights Act. This law guarantees all residents, regardless of 
socioeconomic background, unrestricted access to healthcare 
services. Norway's dedication to universal healthcare and the 
welfare of its youngest population is exemplified by its unique 
policy of providing free healthcare services to children under the 
age of sixteen. This all- encompassing approach to healthcare sets 
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a global standard for healthcare delivery while simultaneously 
promoting a healthy society and a sense of security and equity 

24among its citizens.  
HEALTH INSURANCE POLICY IN PAKISTAN 
In Pakistan general public does not have adequate access to 
Health insurance plans. Most of the plans under action are 
sponsored by the government. Private insurance companies are 
also major stakeholders in the market. 
After evaluating health insurance in Pakistan under the following 
subsections a) Revenue Collection enrollment, b) Pooling of 
resources, and c) services, Jooma R, Jalal S came up to the 
conclusion that the health Insurance model designed in Pakistan 
must take following points as its focus. It must provide easy 
communication between Insurers in rural areas and insurance 
providers in order to provide government subsidies in the 

25respective insurance policies.  
POLITICAL INTEREST TOWARD DEVELOPMENT OF 
HEALTH INFRASTRUCTURE 
After the transfer of power to the public sector, a study was 

26conducted by Abrejo F, Shaikh, B in 2008.  It was concluded that 
due to political will to improve their public standing, government 
subsidies were significantly leveled up which resulted in an ideal 
environment to start a pilot initiative at the district level to check 
the effectiveness of the health insurance policies in developing 
the country's health infrastructure and gradually increase the 
amount of government-sponsored health insurance subsidies by 
evaluating the results of the pilot study. 
AWARENESS ABOUT PRIVATE HEALTH INSURANCE IN 
PAKISTAN 
In 2007, the World Health Organization declared that Pakistan has 
very small health Organization sectors which are not enough to 

27handle the ever-increasing population of Pakistan.  The study 
was conducted in Pakistan and about 380 questionnaires were 
filled out by the general public. The main motive of the research 
was to examine the level of awareness related to private health 
insurance. Pakistan, as a nation, has maintained its 
underdeveloped situation when it comes to financial medical 

28care, as stated by Lashari.  The conclusion made from the above 
findings was that about 82% of the general public was aware of 
health insurance and the main source of this information was 
mostly their friends, Insurance agents, television, and family. A 
medium relationship between buying health insurance and the 
occupation of respondents was formed as a result of the chi square 

28test performed during the research.  
FREE MEDICAL CARE SERVICES IN PAKISTAN 
There are various ways to get free emergency care in Pakistan. In 
hospitals and healthcare facilities that are run by the government, 
emergency medical care is free. These public hospitals are ready 
to manage a variety of emergency situations and offer patients in 

need the appropriate treatments and interventions. 
There are also emergency rescue services available in Pakistan, 
such as the Rescue 1122 service, which offers free emergency 
medical attention as well as transportation to hospitals. People 
can obtain these services and get the necessary emergency care by 
calling the emergency helpline number. Additionally, those who 
qualify may have their emergency medical bills paid for by 

29Pakistan's Benazir Income Support Program (BISP) , a social 
welfare initiative. This program offers low-income families 
financial assistance and, in some cases, may even assist in paying 
for emergency medical care. 
A Patient Support Program has been developed by the Punjab 
Healthcare Commission in the province of Punjab to provide free 
emergency medical treatments to worthy individuals who cannot 

30afford treatment.  No matter their financial condition, everyone 
will be able to obtain emergency treatment. 
Finally, there are several non-governmental organizations 
(NGOs) in Pakistan that strive to offer free emergency medical 
care, particularly in impoverished areas. These organizations 
usually manage hospitals or mobile medical units that offer 
individuals in need of emergency care. 
It is important to remember that the availability and standard of 
free emergency medical care may vary throughout Pakistani 
locations. Therefore, in order to access the free emergency 
medical services provided in their area, citizens should get in 
contact with their local government, hospitals, or assistance lines 
in the event of an emergency.

CONCLUSION 
Significant differences in healthcare access are highlighted by a 
comparative study of health insurance systems in Pakistan and 
around the world. Pakistan's private health insurance market is 
notably less developed than that of the US and the UK, and the 
country's government-sponsored health insurance schemes are not 
as strong as those in Norway. The findings of this study highlight 
the critical need for Pakistan to improve its healthcare system by 
increasing funding for government-sponsored subsidies and 
broadening the availability of reasonably priced health insurance 
policies. To develop Private Health Insurance plans, the following 
actions are required: regulatory reforms to make the environment 
favorable for private insurers; public-private partnerships to 
leverage resources; offering incentives for participation; initiating 
public education campaigns; creating customized insurance 
products; investing in digital solutions; guaranteeing quality 
assurance; and putting risk management strategies into practice. 
By taking these steps, Pakistan may close the healthcare gap and 
guarantee that all its residents have fair access to high-quality 
healthcare services that meet the same standards as those found in 
healthcare systems with more development. 
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INTRODUCTION
Physical therapy is a profession which is basically concerned with 
identifying and maximizing the quality of life (QoL) and 
movement potentials with the aim of promotion, prevention, 
intervention, habitation, and rehabilitation of an individual. This 
encompasses social, psychological, physical, and emotional 

1wellbeing.  Australian Physiotherapy Association (APA) 
elucidate Physical Therapists (PT) as wellbeing experts, 
competent of doing an entire subjective and objective 
examination, evaluating the results, framing a judgment, 
predicting, identifying and implementing the best treatment plan, 

2 thus preserving ideal working and bodily wellness in people.
The importance of the Physical Therapy profession cannot be 
neglected and ignored. From inpatient rehabilitation to outpatient 
rehabilitation, PT always plays a crucial role to enhance the QoL 
of a patient or add more years to a person's life. The usage of 
Physical Therapy in sports and daily activities is exponentially 
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increasing all over the world. In general population, the 
mindfulness regarding focal points of residual physical dynamics 
alongside the musculoskeletal injuries and physical 
health–related issues have been boundless, a situation with which, 

3recreational athletes are, perhaps well aware.  Physical Therapy 
has created a great impact and is considered a very important 
aspect in the field of sports, focusing on injury prevention, 
performance enhancement, identification and acute management 
of athletic injuries, long-term rehabilitation, and many more. 
Physical Therapy is not only considered as a medical field of 
health care but is also the art of healing for rehabilitative purposes 

4 and as a health profession with a broad therapeutic impact.
Exercise, physical training, and body fitness are often interlinked 
with one another and used interchangeably. "Physical 
movement," "work out," and "physical wellness" portray diverse 
ideas with the names of resistance training or endurance and 
strength conditioning. Though, identification of a wide array of 
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ABSTRACT 
Introduction: Physical therapy is a profession which is basically concerned with identifying and maximizing the quality of life (QoL) 
and movement potentials with the aim of promotion, prevention, intervention, habitation, and rehabilitation of an individual. This 
encompasses social, psychological, physical, and emotional wellbeing. The importance of the Physical Therapy profession cannot be 
neglected and ignored, from inpatient rehabilitation to outpatient rehabilitation. It is noteworthy that correct biomechanics provides 
accurate movement and reduces the risk of injuries, abnormal biomechanics are always a potential cause of non- traumatic sports 
injury, while poor techniques can cause abnormal biomechanics which contributes to subsequent injuries. This highlights the 
importance of the profession for athletes. However, there is scarcity of data whether the athletes in our region have a reasonable 
knowledge of this profession. 

Material & Methods: This is an observational cross-sectional study that was conducted on various Football (Soccer) club-level 
players in Pakistan. A total of 150 participants were required for this study. Participants were between the ages of 15-35 years, with no 
physical disability, and co-morbidities. A self-structured questionnaire was used to collect the data. 

Results: Data analysis showed that more than 57% of players were aware of Physical Therapy, among which 26% of club level players 
were informed about Physical Therapy by their Physicians, 14% from friends, 9% from print, electronic media, and 8% from family 
members. Whereas 43% of players were totally unaware of Physical Therapy. It was also noteworthy that only 10% of players received 
physical therapy guidance for fitness and ailments. 

Conclusion: The study highlights a significant gap in awareness about Physical Therapy among players, with 43% being completely 
unaware of its benefits and applications. Although more than half of the players had some knowledge, the sources of information were 
varied and limited, with only a small percentage receiving professional guidance. Given that physical therapy is a vital first-line 
treatment for sports-related injuries and plays a crucial role in enhancing athletic performance and recovery, there is an urgent need to 
implement effective educational initiatives. Raising awareness among athletes, coaches, and healthcare providers will not only 
promote injury prevention but also optimize overall fitness and performance. 

Keywords: Awareness, Athletes, Exercise, Physical Fitness, Sports Medicine 
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activities is made possible with the introduction of the term 
fitness, these activities are employed in a variety of fitness centers 

5 and can be classified into fitness activities.
Previous research reported that the general sports-related injuries 
rate of athletes in a regular season was 6.3% for every 1000 
players. Age and past injuries lead to increased risks of injuries. 

6Strains and sprains are some significant types of injuries.  In 
basketball players, lower extremity injuries are predominant 
where ankle is the most common site of injury. Knee and back 
injuries are also common but less frequent site of injury includes 

7 hip and groin.
It is noteworthy that correct biomechanics provides accurate 
movement and reduces the risk of injuries, abnormal 
biomechanics are always a potential cause of non-traumatic 

8sports injury.  Poor techniques can cause abnormal biomechanics 
which contributes to subsequent injuries. Running with excessive 
anterior pelvic tilt and lumbar lordosis may result in hamstring 

9strain.  Moreover, the leading cause of injury among athletes is 
improper body mechanics and poor fitness levels that require 

10 medical care in all level players.
Excessive and incorrect upper extremity activity may lead to 
shoulder instability, that is why physical therapy awareness is 

9very important in athletes to avoid these hurdles.  Physical 
therapists recommend the value of training that is given at home, 
which may be mechanical or manual, to improve the dynamics 
activity and reducing sports-related injuries among healthy 

10players.  
Despite the significance of Physical Therapy, still, there are 
contradicting finding about the level of awareness of Physical 
Therapy in Football club-level players in local context, therefore, 
this study was carried out. 

MATERIAL AND METHODS 
This was an observational, cross-sectional study conducted on 
150 male players in various Football (Soccer) clubs of Karachi. 
The duration of this study was 3 months i.e. November 2020 to 
February 2021. Data collection was carried out in different clubs 
of Karachi, with participants' ages ranging between 15-35 years. 
Non-probability, purposive sampling technique was used in 
OpenEpi version 3.0 to calculate a sample size of N=150 
participants with a confidence level of 95% and a margin of error 
+/- 0.24. 
Inclusion Criteria: 
Ÿ Male/Female 
Ÿ Age: 15-35 years 
Ÿ No prior co-morbidities 
Exclusion Criteria: 
Ÿ International players 
Ÿ Players associated with medical or allied health 

professionals. 
Ÿ Players with any sort of mental disabilities 
Ÿ Coaches, trainers 
A self-generated, close-ended questionnaire comprising of 
section A which included demographics and section B included 
questions regarding the purpose of physical training, duration of 
training, site of injuries, and their knowledge about physical 
therapy/physical therapists. After taking the research approval 
from ethical committee of Iqra University, the questionnaires 
were distributed among participants. The data remained 
confidential, and subjects were fully educated about the study 
objectives. Consent was obtained from the players after 
illuminating the study. Privacy and confidentiality of the players 
was assured. 
Data was analyzed by using statistical packages for social 
sciences (SPSS) version 25.0. Frequency was calculated and data 
was presented in the form of graph and tables.

RESULTS  
This study has given us an insight into the players' knowledge 
regarding physical therapy profession and their jobs. 
The questions started with the information of purpose of physical 
training and the result showed that 42% (n=63) players were 
doing fitness training along with the games to stay fit, only 4.7% 
(n=7) were doing physical activity to lose weight, 15% (n=23) 
were involved in fitness program without any purpose, whereas 
37.3% (n=56) mentioned that physical fitness is the demand of 
their profession while only 0.7% (n=1) were doing fitness training 
for leisure. All players have different durations for physical 
training Figure I represent the training duration of athletes. 
Players who frequently complained of pain during playing or 
training 9.3% (n=14), frequency of occasionally reported pain 
was 23.3% (n=35), 28.7% (n=43) mentioned pain once only, and 
38.7% (n=58) never felt any pain. 
Furthermore, the data revealed that back is the most common site 
of pain among these players, and it accounts for 17.3% (n=26) 
whereas, 16.0% (n=24) players reported pain in the shoulder 
region which is the second most common site of pain. Knee and 
wrist pains were less common among trainees which extenuates 
to 14.7% (n=22) and 4.7% (n=7) respectively. 
Survey indicates that only 14% (n=21) of Football (Soccer) club-
level players received Physical Therapy services when they were 
injured, 22% (n=33) of players consulted an orthopedic surgeon, 
17.3% (n=26) players did self-medication and 5.7% (n=8.5) 
communicated their pain to general physicians. Figure 2 shows 
that 43% (n=64.5) of Football (Soccer) club-level players were 
not aware of Physical Therapy or what a physical therapist does, 
26% (n=39) players got awareness about this profession from 
physician, 14% (n=21) got to know about this field from friends. 
Digital media always helps in spreading the information, 9.3% 
(n=13.95) of the participants were made aware from printed and 
electronic media, whereas 8.0% (n=12) received knowledge from 
family members. 

DISCUSSION 
Over the past few decades, a new trend is occurring in the world 
where adults have actively started to participate in sports activity 

11in one form or another.  Apart from the illustrious merits of 
athletic activities, sports-related injury rates are also evident. Age, 
sex, body mechanics, playing position, type of sports, physical, 

12and psychosocial states are to name a few contributing factors.  
Sports physical therapists gain high attention because of 
performance and increased risk of musculoskeletal injuries 

13among athletes.  Among the athletic population, sports-related 
injuries are a serious health concern. It not only affects the 
physical health but also the mental health of a player and has 

14untimely impacts on their social status.  
It is noteworthy that sports-related injuries are more prevalent 
among young male athletes. In U.S.A. out of every 10 players, 1 

15 player has suffered from sports-related injury.
Incidence and site of injury vary according to the type of sports. 
The prevalence of sports- related joint injuries varies from 5% to 

16,17 18,19 60%,  muscular injuries from 20–60%, and tendinopathies 
20from about 10–50%.  In contrast to the evidence, our study 

indicates that more than half of the participants suffered from 
musculoskeletal pain. Takuya Sekiguchi et.al observed the 
prevalence of musculoskeletal pain (25.5%) among young 
players and they found that playing hours may be a contributing 

20risk factors.  Another study conducted on swimmers mentioned 
the prevalence of MSK (musculoskeletal) pain to be 20% evident, 
and moreover, 60% reported a sports-related injury once a year 
and shoulder is the most frequent site of injury whereas there was 
no association found between physical training and the presence 

21of pain.  Also, Line Lindberg et.al found a preponderance of 
MSK (musculoskeletal) pain to be 42.6% and back pain most 
common i.e. 31.3%, therefore, pain highlighted the hurdle in 
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22sports participation.  Similarly, in our research prevalence of 
back pain is most common. 
The survey conducted on hockey players proclaims the 
prevalence of joint and muscle pain is greater than other injuries 
which are 89% to 88%, respectively. However, the back is the 
most common site of pain 83%. 
Furthermore, most of the players think that they cannot access a 

23physical therapist directly, doctor's referral is necessary.  Same 
observation is evident from our research, and we have also 
indicated that only 14% of athletes visit physical therapist for a 
consultation. 
The study benefits from a well-defined objective, suggesting that 
athletes need to be more aware of the scope and importance of 
physical therapy. This has practical implications for improving the 
health and performance of football players. These strengths 
contribute to the study's credibility and potential impact in the field. 
The study does not compare the awareness levels of football 
players to those in other sports or to the general population. This 
could provide valuable context. 
Foster collaboration between football clubs and physical therapy 
professionals. This partnership can help players access expert 

guidance and interventions more easily. 

CONCLUSION 
The study highlights a significant gap in awareness about 
Physical Therapy among players, with 43% being completely 
unaware of its benefits and applications. Although more than half 
of the players had some knowledge, the sources of information 
were varied and limited, with only a small percentage receiving 
professional guidance. Given that physical therapy is a vital first-
line treatment for sports-related injuries and plays a crucial role in 
enhancing athletic performance and recovery, there is an urgent 
need to implement effective educational initiatives. Raising 
awareness among athletes, coaches, and healthcare providers will 
not only promote injury prevention but also optimize overall 
fitness and performance. This is the duty of special educators, 
coaches, and trainers to aware the players with the physical 
therapy profession and guide them from whom they can find the 
best treatment options. Clubs should hire therapists and facilitate 
the players for optimal performance. 
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ABSTRACT 
Introduction: Stroke is a leading cause of death and disease. Stroke causes hemiplegic shoulder pain, which leads to many central and 
mechanical disorders such as spasticity and shoulder subluxation. Hemiplegic shoulder pain is thought to interfere with proprioception 
and motor function, reducing the patient's quality of life and hindering their ability to recover. The main objective of this study was to 
determine whether hemiplegic shoulder pain affects motor function and proprioception of the affected upper limb. 

Material & Methods: After ethical approval from ethics board and providing informed consent, a total of 130 participants took part in 
this study, who were 18 years and above, divided into two groups of 65 each based on pain presence i.e. hemiplegic shoulder pain (HSP) 
and no hemiplegic shoulder pain (NHSP). Motor function was assessed through Fugl Myer Motor Assessment Scale-Upper Extremity 
and Proprioception was assessed via Laser pointer assisted angle reproduction test (LP-ART). The angle deviations from normal were 
recorded. Visual Analogue Scale (VAS) was used to assess pain intensity. SPSS 25 was used for analysis. 

Results: Mean age of the participants was 58.97(13.05). Males were 105 (80.8%) and females were 25(19.2%). HSP group had 48 
males and 17 females, whereas NHSP group comprised of 57 males and 8 females respectively. Demographic data had no differences at 
baseline. Motor function and proprioception was highly associated with increase pain (P<0.001) i.e. stroke individuals with hemiplegic 
pain had decreased motor function and proprioception in the painful limb compared to stroke individuals without pain. 

Conclusion: Hemiplegic shoulder pain affects motor function and proprioception. Increase intensity of pain leads to an increase in 
movement errors as well as decreased motor function. 

Keywords: Motor Activity, Proprioception, Shoulder Pain, Stroke, Upper Extremity 

INTRODUCTION 
Stroke is the most common debilitating condition leading to death 
and disability and is defined as "rapidly developing clinical signs 
of focal (or global) disturbance of cerebral function, with 
symptoms lasting 24 hours or longer or leading to death, with no 

1,2apparent cause other than of vascular origin.  Two of the most 
common types of stroke are ischemic and hemorrhagic with the 
former accounting for almost 70% of strokes worldwide and the 

2,3latter almost 10- 15% but with a high mortality.  Pain is a 
common experience for many chronic stroke patients and can 
negatively affect quality of life. Patients may develop many 
different types of post stroke pain, having many causes each 

4playing a role in pain etiology.  Hemiplegic shoulder pain is a 
4commonly described post stroke painful symptom , a clinical 

entity not seen or observed clearly; defined differently by every 
8clinical investigator.  It has been shown to occur two to three 

5months post stroke.  It is a debilitating condition interfering with 
11both ADLs and quality of life.  Similarly, a study conducted by 

Demirci et al. has reported an incidence of 55% in a retrospective 

6 study of one thousand hemiplegic patients.
Etiology of Post stroke shoulder pain remains unclear with many 
siding with the commonly accepted multifactorial cause theory, 
which consists of features reminiscent of both neurological, and 
musculoskeletal pathology like spasticity, paralysis, shoulder 
subluxation, rotator cuff abnormalities, biceps tendinitis CRPS, 
frozen shoulder and increased muscle tone. Hemiplegic shoulder 
pain was associated with reduced motor function, decreased 

7ROM and other muscular or sensory impairments.  Including 
8mechanical and central factors.  Mechanical factors like (shoulder 

subluxation, soft tissue injuries, rotator cuff tears/injuries, 
bicipital tendonitis, muscle imbalance, scapular dyskinesia) and 
Central factors can be (paralysis, spasticity, neuropathic pain, 

9 altered sensation, psychological distress).
HSP impedes rehabilitation, slows recovery, prolongs hospital 

8stay and leads to a decrease in quality of life.  A study done in 
Copenhagen showed that 34% of admitted stroke patients 
experienced pain and motor deficits, out of which, 55% stroke 
population remained useless in terms of upper extremity 

11
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10functions.  Another factor that contributed to upper extremity 

function loss or recovery was proprioception loss. This was, 
proved from a study in which proprioceptive loss was 
appropriated together with motor loss for decreased function and 

8impairment.  Motor paralysis is often accompanied by 
proprioception deficit. This was found in a large percentage of 
patients. A study by Smith, Akhtar and Garraway reported 44% of 

11patients as proprioceptive deficit.  Another study by Tinson et al. 
reported proprioception deficits in addition to motor deficits in 

1228% patients.  Proprioception deficit leads to loss of movement 
control causing the patient to use visual input, consequences of 
which are, difficulty learning novel movements or maintaining 

13the same movement quality over a series of repetitions.  
Various studies have iterated that proprioception is important in 
shoulder joint to improve functional and working status post 

14stroke.  Proprioception is affected in the initial stages of stroke 
due to the nature of stroke, which affects multi-input sensors. 
Proprioception dysfunctions interfere with the rehabilitation of 
the patient, due to decreased body position perception and 
movement as well as impaired cognitive sense together with the 

14lack of control in the affected limb.  Proprioception is evaluated 
by tests which measure a subject's ability to detect, externally 
imposed passive movement, or the ability to reposition a joint to a 

15predetermined position.  The prevalence of proprioceptive 
deficits in individuals with an affected upper extremity post 

16stroke has been reported to range between 30%-48%.  
Hemiplegic Shoulder pain prevalence has been observed a plenty 
but as per researcher's knowledge its effects on motor function 
and proprioception have not been observed much. Most studies 
have used isokinetic dynamometer to observe shoulder 
proprioception. Studies have observed movements at specific 
ranges such as 60 degrees and not higher. This study observed 
proprioceptive and motor movements at three various angles and 
then determined whether proprioception and motor function 
decreased or increased or remained same at all target angles. 

MATERIAL AND METHODS 
This cross-sectional study was conducted at Habib Physiotherapy 
Complex, Peshawar from January 2021 to June 2021. The 
concerned population were hemiplegic individuals with and 
without shoulder pain. Sample size was 130 with 65 accounting 
for hemiplegic patients with shoulder pain and 65 without 
shoulder pain calculated via non-probability consecutive 
sampling. 
Inclusion and Exclusion Criteria: 
Hemiplegic individuals afflicted with stroke at least in the past 
three months, exhibiting unilateral hemiplegia and stroke related 
pain. Age range was 18 years and above. Participants who were 
conscious as well as cognitively stable with a score of 24 and 
above on the Mini Mental Score Exam. Participants with 
adequate tone without excessive spasticity in the range of 1 and 2 
and not more on the Modified Ashworth Scale were included in 
our study while participants with Shoulder pain due to any other 
reason may, it be trauma, or any other neurological disease. 
Visually blind and deaf as well as aphasia ridden participants were 
excluded from our study. Cognitively unstable, TIA or stroke 
mimics along with participants admitted for palliative care were 
also excluded. 
Ethical Approval: 
After approval from Graduate Committee (GC) and Advance 
S t u d i e s  &  R e s e a r c h  B o a r d  ( A S & R B )  N o .  K M U 
(IPM&R)/MSPT/719 dated 07-01-2021, a formal approval was 
granted from the respective hospital prior to start of data 
collection. All the willing participants were briefed about the 
purpose and procedures of this study. Participants were informed 
about the aims and objectives of the study and an informed 
consent was signed from the willing participants, giving them the 
right to quit at any time of the study. 

Data Collection and Instruments: 
Standard demographic questionnaire was used to collect baseline 
information. Two standard questionnaires were used to collect 
information relevant to study. Shoulder pain intensity was 
assessed via VAS (Visual Analogue Scale). Upper extremity 
motor function was calculated using Fugl Myers Motor 
Assessment-Upper Extremity. Upper Extremity subsection was 
used to determine motor severity and recovery in the hemiplegic 
shoulder. FMMA-UE uses a 3- point ordinal scale 0= no function 
1= partial function and 2 =full function. UE maximum score was 
66 out of which 0-22=No motor Function, 23-31 = poor, 32-47 = 
limited, 48-52 = notable and 53-66 = full motor function intact. 
Upper extremity section reliability is Intra rater reliability 
ICC=0.95 CI= 0.66-1.00. Inter rater reliability ICC=0.99 
CI=0.97-1.0 
For proprioception testing Laser Pointer Assisted Angle 
Reproduction test was performed to assess proprioception at 45°, 
60° and 90° of shoulder flexion and shoulder abduction. This 
technique was previously used by Balke et al in 2011 for 
evaluation of shoulder proprioception in shoulder instability 
patients.17 Three repetitions were performed, and the mean was 
calculated for proprioceptive deviation. Normal score (0-4cm 
error) within center target excellent. (4-8cm error) within the non-
red zone was good. Within the second red zone (8-12cm error) 
fair. Outside the second red zone (>12cm error) on the target 
indicated poor and outside the target zone (>16cm was very poor). 
Each participant was instructed on how to perform the task. Three 
repetitions with eyes open at 45°, 60° and 90° of shoulder flexion 
as well as shoulder abduction, were performed by each individual 
for trial purposes and learning. After trials, the participants were 
instructed to perform the same movements but this time with a 
blindfold on. Error in proprioception was recorded by the 
placement of the laser pointer. Three trials were performed and 
mean of the score was calculated as final value. The procedure 
was same for both painful and non- painful hemiplegic shoulder 
patients. 
Data analysis procedure 
Data was analyzed through SPSS version 25. For continuous data, 
mean and standard deviation was calculated. While categorical 
data like gender, FMMAS score was presented in the form of 
frequency and percentages. Shapiro Wilk test was applied to 
check for normality of data. FMMAS and proprioception data at 
all angles were non-normally distributed. That led to Mann 
Whitney U test being used to compare means. Chi square test was 
applied to develop association between categorical variables. The 
significance level was determined at P <0.05 with 95% 
Confidence Interval (CI). 

RESULTS 
DEMOGRAPHIC CHARACTERISTICS 
The participants were divided on the basis of pain and no pain in 
the hemiplegic shoulder. Mean age of the participants with pain 
was 59.29±11.74 whereas; pain free group mean age was 
58.66±14.32. Gender wise distribution in the painful group 
showed that males outnumbered females with males totaling 48 
and females 17 respectively. In the painless group the trend was 
same; male outnumbered the females 57: 8respectively as shown 
in table 1 in detail. 
U P P E R  L I M B  M O T O R  F U N C T I O N S  A N D 
PROPRIOCEPTION 
The FMMAS-UE score was categorized into FIVE components. 
Most participants ranged in the poor motor function category, 
followed by limited, notable, no function and full motor function 
respectively. Mean combined FMMAS-UE score was 
34.02±14.26.  The part icipants  showed variat ion in 
proprioception control at different angles of flexion and 
abduction with most of the participants exhibiting weakness at an 
angle of 45° in both flexion and abduction. 
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ASSOCIATION OF FMMA-UE, PROPRIOCEPTION AND 
PAIN 
Of the 130 participants, relation between motor function, 
proprioception and pain was established. Both painful and 
painless participants were considered. Association results for 
FMMAS-UE were significant i.e. P<0.05. Proprioception via 
angle deviation was calculated and was highly significant i.e. 
P<0.05 as described in Table 2 and 3 and 4 in detail. 
COMPARISON OF FMMAS SCORES AND ABSOLUTE 
ERRORS OF ANGLE DEVIATION AT 45°, 60° AND 90° 
Comparison of FMMAS scores and absolute errors of angle 
deviation at 45°, 60° and 90° of both flexion and abduction 
showed significantly poor FMA-UE scores with poor 
proprioception (p<0.05) as shown in Table 5 in detail. 

DISCUSSION 
The results of this study determined three main features. 1) 
Patients with hemiplegic shoulder pain had greater loss in motor 
function 2) Increased pain led to decrease in proprioception. 3) 
Proprioceptive control was less at lower angle compared to 
greater angles in both abduction and flexion. 
A 2019 study by Cherpin et al. found a significantly greater 
absolute error of proprioception in stroke population when 
compared to healthy individuals. That study comprehends the 
present study because of same study population although the 
present study does not have any controls except for the fact that 

18the pain free group could be called a control group.  
Mean age determined in both HSP and non-HSP participants were 
59.29±11.74 and 58.66±14.32. A study by Lindgren et al. 2014 
studied the effect of pain on shoulder proprioception. The mean 
age of target population in that study was 65±10 and 63±8 

19respectively.  This is somewhat in contrast to the mean age of the 
present study. The reason for this difference in mean age could be 
that the age range studied by Lindgren was 44 years and above, 
whereas the current study looked at population 18 and above. A 
study by Rand D in 2018 looked at proprioceptive deficits in 
stroke population. The mean age of the target population in that 
study was 59.6±10.9 which is almost similar to the present study. 
Also, proprioceptive deficit was associated with increasing age 
similar to the present study, showing that with increasing age pain 

16 increased and proprioception decreased.
Absolute errors of proprioception were maximum at lower angles 
and minimum at increased angles. This ambiguity has not yet 
been determined. Various authors have had varied results. This 
ambiguity together with the why does HSP affect proprioception 
have had no concrete backing? Although, a 2019 systematic 
review by Ager et al. hypothesized that nociceptive signals 

20interfere with proprioceptive signals, affecting the motion.  The 
general consensus is still, that proprioception decreases as pain 

19,21,22increases.  The present study shows that proprioception 
increases at increased angles which in this case were 60° and 90° 

17,19,23but decreases at 45°.  Various studies have demonstrated that 
as the shoulder approaches 90°, the repositioning errors decrease. 
King et al. 2013 while observing repositioning at 50°, 70° and 90° 

17,23,24also observed the same trend.  Edwards et al 2016 observed 
25that repositioning errors increased at 50°.  The reason for 

increased errors and decreased proprioception at lower angles 
than higher could be due to decreased or no tension of shoulder 

muscles and ligaments at lower angles i.e. 45º. Similarly, 
proprioception increases at increased angle because of external 

26factors and biomechanical factors together with tension.  
Lindgren et al. 2014 found out that the upper limb abduction was 
most deteriorated by post stroke shoulder pain, this observation is 
somewhat similar to the present study, but the difference is that 
they did not observe it for proprioception, but rather as part of pain 

19effect on motor function.  The results of our study, coupled with 
the accompanying evidence, prove to some extent that awareness 
of one’s limb in space, especially at higher angles >90°, as well as 
positional errors at lower angles, are high in the painful shoulder.
The present study showed that a lower FMMA-UE score was 
associated with a high proprioception error in both abduction and 
flexion, but a study by Gabriela Lopez found no correlation 

27between FMMAS and proprioception absolute errors.  Similarly, 
a study by Chae et al. failed to find any relationship between HSP 

28and FMA scores.  This difference could be due to small sample 
size of their studies compared to a large sample size of the present 
study. The present study showed a strong association of FMMAS 
and pain. The reason could be that due to pain, secondary changes 
take place in the shoulder leading to altered biomechanics, which 
prevent the individual from using the upper limb functionally for 
e.g. in overhead activities, eating etc. These activities manifest as 
consequences of spatial perception, which are linked to 
proprioception. 
The mean value of FMMA- UE in the present study was 
23.44±10.09 for HSP and 44.60±8.98 for Non HSP participants. 
These values are almost similar to the observed FMMA-UE 
values in a study done by Rand D in 2018, which were 25.4±15.6 

16and 45.1±18.7.  
The present study proved that with increased pain, motor function 
decreased. This is consistent with the observation that HSP affects 
ADLs as is shown from relationship of HSP and low Barthel 
scores. To achieve a greater motor function score for the HSP 

29patient, early rehabilitation was shown to be beneficial.  
Trunk sway during proprioception evaluation could not be 
stopped nor recorded, which might have altered the results. 
Patients tended to tilt their wrists when pointing towards the 
target; this could have theoretically influenced the data. The 
reason for this being was maybe the participants didn't have 
adequate control of the wrist or they might have been fatigued. 
The laser didn't have a strap so used tape to adhere it to the wrist 
which could have perturbed the participants. Theoretically 
speaking, no one complained. 
Most of the participants were outpatient so they didn't have the 
necessary medical record always at hand. 
As our survey was cross-sectional, no treatment was given for 
shoulder joint pain. Future studies should focus on treatment trials 
targeting improved joint proprioception via pain reduction 
therapies in hemiplegic stroke patients using more reliable and 
valid tools. 

CONCLUSION 
The results were highly significant for the painful population. The 
greater the intensity of pain, more poor was the motor function as 
well as a decreased proprioceptive control. Further research with 
various tools could be explored in randomized trials. 
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With Shoulder Pain (n=65) 

Table 3: Association of Absolute Errors at Flexion with both HSP and NHSP 

P

<0.001 

0-4cm Excellent 
5-8cm good 

9-12cm fair 
>12cm poor 

Absolute Errors at Different
Angles of Abduction

Without Shoulder Pain (n=65) 
0(0) 060  090  045  060  090

3(4.61) 0(0) 0(0) 1(1.53) 12(43.07) 8(41.5) 
15(23.07) 31(47.69) 21(32.30) 40(61.5) 49(75.3) 54(83.07)
20(30.7) 25(38.4) 36(55.3) 20(30.7) 4(6.15) 3(4.61) 
27(41.5) 7(10.7) 7(10.7) 3(4.61) 0(0) 0(0) 

No. (%) of Hemiplegic Participants

>16cm very poor 
HSP= Hemiplegic Shoulder Pain, NHSP=Non-Hemiplegic Shoulder Pain, P=Chi-square test 

0(0) 0(0) 0(0) 2(3.07) 1(1.53) 1(1.53) 

With Shoulder Pain (n=65) 
Table 3: Association of Absolute Errors at Flexion with both HSP and NHSP 

P

<0.001 

0-4cm Excellent 
5-8cm good 

9-12cm fair 
>12cm poor 

Absolute Errors at Different 
Angles of Flexion 

0(0) 0(0) 0(0) 27(41.5) 28(43.07) 27(41.5) 
0(0) 12(18.4) 36(55.3) 26(40) 30(46.15) 29(44.61) 

10(15.3) 36(55.3) 27(41.5) 9(13.8) 7(10.76) 7(10.76) 
22(33.84) 17(26.1) 1(1.53) 3(4.61) 0(0) 2(3.07) 

Without Shoulder Pain (n=65) 
045  060  090  045  060  090  

>16cm very poor 
HSP= Hemiplegic Shoulder Pain, NHSP=Non-Hemiplegic Shoulder Pain, P=Chi-square test 

33(50.7) 0(0) 1(1.53) 0(0) 0(0) 0(0) 
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ABSTRACT 
Introduction: Emergency departments worldwide handle a large number of patients, causing overcrowding and affecting the quality 
of care, as life-threatening conditions often go untreated due to the overwhelming workload. Triage was designed to facilitate the 
emergency staff as well as the patients, and with the passage of time, it became an integral part of the emergency department that 
prioritizes patients on the basis of their severity and attention. Nurses present in the triage are experienced and trained for this role to 
assess patient for their presenting complaint. 

Material & Methods: The study design of the study was descriptive cross-sectional, and the study was conducted in the public sector 
hospitals of Peshawar Pakistan. Through convenient sampling technique data from 200 registered nurses were collected from May to 
July 2021. The data was collected through a questionnaire as a tool for the assessment of nurses' knowledge regarding triage 
management. 

Results: The findings show that the nurses were aware regarding the 4-color coding (82.5%), in case of road traffic accident (80.9%), in 
head injury (61.5%). The participants also had a good knowledge regarding the principles of triage and what is the precaution used in 
triage management. The overall knowledge of the nurses was good (45.23%), followed by average (30.65%), excellent (12.56%) and 
low (11.56%). 

Conclusion: The results of this study showed that a major portion of the respondents had satisfactory knowledge, while a significant 
number had deficient knowledge, primarily because 40% of them had not received any formal training in triage management. 
Additionally, when answering a few basic and critical questions on triage management, many respondents provided incorrect answers. 

Keywords: Emergency Nurses, Hospital, Knowledge, Practice, Triage

INTRODUCTION 
Globally, every hospital has an emergency department, and the 
ratio of patients depends on the services of that hospital and the 
population of that area. Emergency departments deal with a large 
number of patients, so due to the excessive burden of patients in 
emergencies, patients suffering from life-threatening conditions 
don't receive immediate attention and treatment, and this 

1overcrowding affects the quality of care.  Triage was designed to 
facilitate the emergency staff as well as the patients, and with the 
passage of time, it became an integral part of the emergency 
department that prioritizes patients on the basis of their severity 
and attention. Nurses present in the triage are experienced and 
trained for this role to assess patient for their presenting 

2complain.  In order to obtain the proper degree of care and have 
the resources allocated to satisfy the patient's medical needs, the 
patient must be placed in the proper location at the appropriate 

3, 4 time.
Overcrowding and flow problems among patients contribute to 
unsafe conditions. The flow of patients to emergency facilities 
improves, thereby reducing congestion. Increased patient 

satisfaction leads to the prevention of violence. Patient wait time 
in the hospital are reduced. We allow the distribution of less urgent 
patients. In areas where there is a mismatch between medical 
demand and resource availability, triage is a crucial part of 

2emergency medical treatment.  This emphasizes how critical it is 
for triage nurses to have the necessary knowledge, aptitude, and 
experience. Lack of these triage knowledge and abilities may 

5result in irregularities in the delivery of timely and effective care.
Based on the severity of the condition, nurses split patients' triage 
into five categories, from immediate to delayed priority. One of 
the crucial elements of the emergency room is triage, which, when 
carried out appropriately and scientifically, lowers patient 

6mortality and increases resource use.  When there are few 
available medical resources due to an accident, triage's objective 
is to get the majority of injured people the most necessary care as 
quickly as possible. Triage and prioritizing of patients make it 
feasible to identify patients with critical illnesses quickly and to 

7quickly apply life-saving interventions.
By ensuring that the timing of care and the allocation of resources 
are crucial to the severity of disease or damage, triage works to 

17



Rehman Journal of Health Sciences Vol. 06, No. 01, 2024
improve patient safety. Tracking can lead to determining the order 
and prioritization of emergency evacuation, or the patient's first 
destination. Triage is a critical part of the ED that involves making 
decisions under uncertainty in an emotionally charged 
environment, which focuses on urgency and is controlled by 

8intervention.  
Prioritizing patients with a high risk of early clinical decline is the 
goal of triage. Triage of a trauma patient must take into account 
the pre- hospital clinical course, vital signs, mechanism of injury, 

9patient age, and known or probable comorbid conditions.  Triage 
requires the nurse to diagnose and prioritize patients in need of 
urgent care. There is no absolute "bullet magic" (e.g. triage 
system) that will solve all patient flow problems, but the effective 
use of triage will only improve the care provided by an effective 
emergency center. Unfortunately, there are significant issues with 
the expertise and methods used by triage nurses. Studies have 
found that triage nurses' knowledge and skill levels are poor or 
below average. According to Stiell et al., Canadian nursing triage 

10performance is average.  Any situation that appears to be life-
threatening should be managed immediately and the cost-cutting 
process should never discourage the nurse from initiating basic 
life support. The purpose of this study was to assess the level of 
nurses' knowledge regarding triage management in the two 
tertiary care hospitals of Peshawar. 

MATERIAL AND METHODS
A cross-sectional descriptive study design was used having a 
sample size of 200 that was calculated based on 95% confidence 
level and 5% margin of error through an online Raosoft calculator 
and using convenient sampling technique. The study was 
conducted at two tertiary care hospitals in Peshawar: Lady 
Reading Hospital and Hayatabad Medical Complex." in May 
2021 and July 2021. The approval of study was approved by 
ethical review board (KMU/ERB/21-02/18) of Khyber Medical 
University.
The inclusion criteria for the study were nurses working in the 
clinical area and willingly to be the participant of the study, while 
nurses working in managerial posts or remain on leave 24 during 
data collection were excluded from the study. 
Study instrument was questionnaire that contains: 
Ÿ Social data, age and experience of nurses. 
Ÿ Selected questions to assist nurses' knowledge regarding 

triage management. 
The data was cleared and analyzed by SPSS version 22 using 
descriptive statistics. Informed consent was signed from 
participants to participate in the study. The study began by 
presenting the purpose of the research to all participants. Each 
member was informed of their right to refuse participation. 
Confidentiality and anonymity of the collected information were 
maintained, and the data were used solely for analysis purposes.

RESULTS 
The data was collected from 200 nurses, where the number of 
female participants (69.5%) was in majority compared to male 
nurses (30.5%). In the age group the participants aged 26-30 years 
(54.4%) were higher compared to other groups followed by 25 
years and below (28.28%), while the aged group 31-35 years was 
(10.6%), and 36-40 years was (6.06%). The maximum number of 
participants qualification was 3 years diploma nursing (60.7%), 
followed by BSN or Post-RN BSN (37.2%), and only (2.04%) 
were MSN qualified. 
Nurses who were novice and having experience from 0-5 years 
were in majority (73.16%), then 6-10 years (19.4%), while 16-20 
years' experience were (3.6%), and 11-15 years was (3.1%), in last 
the nurses experience more than 20 years were only one. The 
nurses from lady reading hospital (LRH) were higher in number 
(68%) compared to the nurses of Hayatabad medical complex 
(32%). Nurses who didn't attend workshop or seminar were in 

majority (40%), while participants who attend any session on 
triage were (37%) (See table 1). 
The question that 'you received a patient with (Road traffic 
accident) RTA having head injury BP 60/30mmHg and having 
bleeding from head in which category you will put the patient was 
asked from the participant, 80.90% respondent given correct 
answer while the answer of remaining 19.1% was incorrect. 
82.5% respondents given correct answer to the question was 
correct regarding color coding, 59% answer was also corrected 
regarding dead body code, 61.5% known regarding response a 
patient in shock and gasping, while 28% were informed regarding 
closed fracture with stable vitals. (see table 2) The first question 
was asked by the participants regarding the principles of triage 
management. The majority of the participants (61%) answer was 
correct that the order of treatment will be given based on patient 
priority. The second question was asked by the nurses that who is 
responsible for the management of triage. In response to this 
question (80%) answer correctly that triage nurse is responsible 
for the operation of triage while the remaining participants (20%) 
answered that responsible are head nurse, technician and none of 
the above that was incorrect. The third question asked by the study 
participants was what the standard precaution measures taken 
during triage duty are. In the participants (46%) answer correctly 
to use personal protective equipment's, while the remaining 54% 
answer were incorrect. The fourth question asked by nurses is that 
if a patient fails to follow simple command what next step will be 
taken by triage nurse. The maximum number of nurses (59%) 
answered correctly while the remaining response (41%) was 
incorrect. The fifth question was asked what step the triage nurse 
will take if a patient is received with heavy bleeding. Only 17% of 
the participants replied correctly to shift patient from triage to 
Operation Theater to stop heavy bleeding, while 83% of nurses 
answer inaccurately. The last question of the questionnaire was 
about a victim who appears quiet and doesn't response while 
shaking, what step will triage nurse take? 14% of the participants 
answer correctly while the rest of 86% answers were incorrect 
(See table 3). 
The majority of participants' knowledge was good (45.23%), 
followed by average (30.65%), while excellent were (12.56%), 
and poor were (11.56%) shown in (Figure 1).  

DISCUSSION
The study was conducted with the aim to determine the level of 
knowledge among nursing regarding triage management in which 
the knowledge of the nurses was classified into four categories. 
Those who had responses greater than 80% were considered to 
have excellent knowledge, 66–80% was considered good 
knowledge, and 51–65% was considered average knowledge. 
Those who responded with less than 50% accuracy were 
considered to have poor knowledge. In the current study, the 
maximum number of nurses rated their knowledge as good 
(45.2%), followed by average (30.65%) and excellent (12.56%).
A study's findings were consistent with our findings, which show 
that the majority of respondents (53.47%) had an average level.11 
Furthermore, the results of the studies of Pouraghaei et al 2017 
and Sedaghat et al. (2012) show similarity with our study in that 
the majority of the participants' knowledge was moderate or 

12, 13average.
The findings are contradicted by a study that shows that the 
majority of nurses' knowledge was poor (48.5%), while 23.8% of 

1nurses were not prepared for triage duty.  Our study results are 
also different from other studies that show that nurse knowledge is 

14,15 poor regarding triage management. The study conducted by 
Haghigh et al. (2017) also revealed that the knowledge of nurses is 

16unsatisfactory.
In the study, 69.5% of the participants had knowledge about color 
coding for the triage tags, which shows good knowledge. With 
excellent knowledge, 80.9% of respondents correctly assigned a 
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patient with RTA, a head injury, a BP of 60/30 mmHg, and 
bleeding from the head to the triage category. The findings are 
different from another study that reveals that only 35% of nurses 
were able to define the color coding and the waiting time 

17associated with these color codes.
80.3% of the respondents correctly stated that "triage nurses are 
responsible for triage management in hospitals," which shows 
excellent knowledge. 71.07% correctly responded that the ideal 
location for triage management is an "emergency room," 
demonstrating good knowledge. A study shows that 56% of 
nurses were unable to identify who was responsible for triage 

18,19management and to define triage.  Some of the healthcare setup 
has inadequate supplies to treat emergencies and lack 

20infrastructure of triage, so the staff is not aware of triage.
The triage knowledge was at a low level where almost more than 
half of the nurses have poor or average knowledge, while less than 
half nurses have good or excellent knowledge. The reason behind 
this should be training and awareness among nurses.

First, it has been observed that cross sectional study design has 
been used in this study, that’s why the results are not of high 
quality. Majority of the respondent were not academically high 
qualified and were unable to understand the true meaning of the 
questionnaires prepared in English. A time-consuming activity 
was carried out by the researchers in translating the each and 
every question in local languages.
Conflicting Interests: The author declared that he has not conflicts 
of interest.

CONCLUSION 
The participants involved in this study were assessed for their 
knowledge on triage management. The result of this study showed 
that majority of the respondent knowledge regarding triage 
management was good, followed by average, excellent and poor. 
The study revealed that majority of the participant had not got any 
formal training on triage management; therefore, planning of 
training or workshops on triage management for the delivery of 
quality services is suggested. 
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Knowledge of nurses regarding codes 
Table 2: Knowledge of Nurses Regarding Codes 

Table 1: Demographic Characteristics of the Participants 
Demographic Characteristics of Participants 
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ABSTRACT 
Introduction: Pain has been known to be the Fifth vital sign since the 1990's. The chronic pain is of special consideration in the modern 
era, as its prevalence is increasing day by day. To treat these patients, a multi disciplinal approach is followed, which involves Pain Re-
education and reconceptualization. The notion of healthcare practitioners is of prime importance. However, most educational 
programs, especially for health graduation students, include minimum or no content about pain and its management. The notion of pain 
retained by health care professionals is therefore essential for efficient therapy of patients. 

Material & Methods: This cross-sectional study was carried out in April 2019 in Khyber Medical College and Institute of Physical 
Medicine & Rehabilitation, KMU Peshawar. The sample size was 190. The data was collected by stratified sampling technique. Data 
collection was done using the latest version of Neurophysiology of Pain Questionnaire (NPQ). The collected data was entered into IBM 
SPSS v.25. The normality of the data was checked via One Kolmogorov Smirnov's test. Our data distribution was not normal thus, we 
used non- parametric test. Frequencies of the demographics were calculated. The percentage of correct responses was calculated then, 
the total score for each participant was calculated. Finally, the mean score for each institute was found and compared with each other to 
see any statistically significant differences. 

Results: The response rate of our study was 98% with 186 participants out of 190. 150 students (79%) participated from Khyber 
medical college while 36 students (19%) from Institute of physical medicine & rehabilitation. Mean Score on the NPQ-14 items was 
7.01±1.9. There was no significant difference found between the level of knowledge held by students of KMC and IPM&R (p=0.10). 

Conclusion: This study indicates that students at Khyber Medical College and the Institute of Physical Medicine and Rehabilitation of 
KMU demonstrated a satisfactory level of knowledge about Pain Neurophysiology. It was observed that physiotherapy students were 
more inclined than medical students to answer certain questions related to the 'Perception of Pain.' 

Keywords: Health Sciences Education, Neurophysiology, Pain Education, Pain Knowledge 
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INTRODUCTION 
The healthcare providers' concept of pain is developed during 
their undergraduate level. The chronic pain is of special 
consideration in the modern era, as its prevalence is increasing 
day by day. A patient with chronic pain is in such a state where 
non-painful stimuli can also cause an increase in pain as the 
patient's threshold has lowered. The patient is in a state of 
hypervigilance. To treat these patients, a multi-disciplinal 
approach is followed, which involves Pain re-education and 
reconceptualization. Thus, the concept held by the healthcare 
professionals is of prime value. However, most educational 
programs, especially for health graduation students, include 

1minimum or no content about pain and/or its management.  This 
lack of knowledge about pain mechanisms, as well as its 
inadequate management, may generate major human resources 

2 costs for patients, families and society.
The curriculum of healthcare professionals was questioned many 
years ago. There have been improvements for pain content by 

various ways. Either the content of pain credit hours has been 
increased or following research, Pain Neuroscience Education 
sessions have been introduced in annual cycle in the curriculum. 
Those sessions were aimed to improve the healthcare 
professional's base knowledge on the neurophysiology of pain 

3,4,5 further improving the lives of patients. The applications of Pain 
Neurophysiology Education (PNE) are widespread. PNE has 
been utilized in the care of patients experiencing chronic pain. 
Evidence shows promising results in increasing therapeutic 
outputs in aquatic therapy, fibromyalgia patients, various 
Musculoskeletal Disorders (MSD's)and Athletic population as 

6,7, 8well.  
A randomized surveillance study revealed that a 70-minute 
meeting for undergrad physical therapy learners enhanced 
understanding of pain neurophysiology, enhanced behaviors and 
enhanced the likelihood that patients with chronic pain would 
receive suitable treatments suggestions. This randomized 
controlled trial used The Modified Health Care Pain Attitudes and
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Impairment Relationship Scale (HC- PAIRS). The study revealed 
an enhancement of 25% in understanding of injury biology after 
PNE action relative to a shift of -1.5% in the controlled group of 

8 the study.
A systematic review and meta-analysis discovered mild proof of 
pain biology education having a tiny to mild impact on pain 
reduction and low-quality proof of a tiny to mild impact on clients 

9 with chronic low back pain.
The knowledge of pain neurophysiology is very important to a 
Healthcare provider such as Physician, Physical Therapist, 

9,10,11Nurses and other ancillary healthcare professionals  as they are 
the one who will manage the pain of the patient. However, most 
educational programs, especially for graduation students, include 

12minimum or no content about pain and/or its management.  
Therefore, healthcare consultants' understanding of pain is 
essential for efficient patient leadership because healthcare 

13practitioners transfer data to patients.  
In our knowledge there are some amount of studies carried out on 
topic of knowledge of Pain Neurophysiology among health 
sciences students specially in the developed countries like UK, 
Spain, Australia, Portugal and Italy and its impact in the treatment 

7,14,3,15of patients with pain.  Moreover, according to our knowledge 
no study was found in our setting regarding knowledge of Pain 
Neurophysiology among health sciences students in published 
data of Pakistan. Therefore, we proposed this study in order to 
find out Knowledge of Khyber Medical College (KMC) & 
Institute of Physical Medicine & Rehabilitation (IPM&R) final 
year Students on pain behavior in these potential clinicians. 

MATERIAL AND METHODS 
This cross-sectional study was conducted after getting approval 
from the Graduate committee of IPM&R, Khyber Medical 
University and office of the director medical education Khyber 
Medical College Peshawar. The data was collected from the final 
year students of KMC and IPM&R by using Neurophysiology of 
Pain Questionnaires (NPQ). The NPQ consisted of 14 questions, 
of which 7 were based on the biological mechanisms of pain while 
the other 7 were composed on the perception of pain. The Rasch 
analysis showed reliable internal validity and reliability of the 

65questionnaire.  It had an equal proportion of correct and incorrect 
answers. 
The Sample size was calculated by online Raosoft calculator as 
190. Since there was difference in the number of final-year 
students between KMC and IPM&R so stratified sampling 
technique was adopted to ensure equal proportions from both 
Institutes. Repeater students were excluded because repeaters 
might have more knowledge as compared to a fresh student on a 
given topic. Finally, the data was collected conveniently from the 
participants. The response rate was 98%, fulfilling 186 out of 190 
of our sample size. The duration for this cross- sectional study was 
04 months from April- July 2019. The collected data 186/190 was 
entered into IBM SPSS 25. 'One- Kolmogorov-Smirnov Test' was 
used to see the normality of our data set. Our dataset was not 
normally distributed. So, we used tests that followed non-
parametric assumptions. Variables were defined in our data set as 
categorical or scale. The variables were expressed in terms of 
frequencies and percentages, while Means along the Standard 
deviations were also calculated. Results are presented as mean 
(SD). The complete score was calculated for each participant after 
comparing with the correct answers out of 14. The number of 
responses, which were correctly answered in the questionnaire 
were calculated as the percentage proportion (% score) with the 
equation ([No. of correct responses/14] × 100). 
Furthermore, the classification as 'Low Knowledge level' & 'High 
Knowledge level' was also done based on scale from 0-6 and 7- 14 

64 as described by Vaughan et.al.
Cross-tabulation was done to see the percentage of correct 
responses from students at both institutes set apart by Gender. 

Means were compared to see the mean scores of students from 
both institutes. Lastly, the Mann Whitney-U Test was used to 
evaluate any important distinction between IPM&R and KMC 
learners of the final year. For all tests conducted, p-values were 
two-sided, and the results were considered statistically significant 
if the p-value was below 0.05. 

RESULTS 
The response rate of our study was 98% with 186 participants out 
of 190. 150 students (79%) participated from Khyber Medical 
College while 36 students (19%) from Institute of Physical 
Medicine & Rehabilitation. Male students (100) accounted for 
54% of our data while females (86) made up for 46% of our data. 
Out of 150 participants from Khyber Medical College, 86 (57%) 
were males while 64 (43%) were females. From IPM&R, male 
students were 14(39%) and females were 22(61%) in number. 
NPQ consisted of 14 questions on biological mechanisms and 
perception of pain. 0-6 score was rated as 'low score' on 
knowledge on pain neurophysiology while 7-14 was considered 
as 'high score' respectively. The mean score for our sample on 
NPQ was 7.01±1.9. 
Table 1 shows Comparison of NPQ-Scores among students of 
KMC & IPM&R, KMU. The results from the final years' 
medicine students of KMC (n = 150) and Physiotherapy students 
of IPMR (n = 36) were differentiated whether there were 
variations among the knowledge level of the learners throughout 
the final year. The average proportion of right answers by the final 
year student's NPQ was 50±13.7, with no statistically significant 
distinctions identified between the 2 institutes. (p=0.10) after the 
application of the Mann Whitney-U Independent samples test. 
Likewise, the results of the Gender were also compared (p=0.59) 
which showed same level of knowledge between the genders. 

DISCUSSION 
Our mean score on the NPQ was 7.01 (1.9) which shows that the 
sample had a satisfactory 'High level Knowledge' on the 
Neurophysiology of Pain. It can be also stated in percentages as 
50.07 (13.7) which can be compared with the previous studies. 
The scores for Male were 6.7 (1.9) while the mean NPQ scores for 
Females were 7.3 (1.8), which shows that there was a slight 
inclination of NPQ scores for Females but there were no 
Significant differences between the Gender on NPQ scores. Fifty-
six (37%) students in Khyber Medical College obtained a Low-
level knowledge score while 94 (62%) students got High level 
knowledge score. In Institute of Physical Medicine & 
Rehabilitation, there is a slight good percentage curve seen, with 
11 (30%) in Low-Grade knowledge while 25 (69%) were seen to 
obtain  High-level  of  Knowledge category on Pain 
Neurophysiology. We inferred that there was a low ratio of Low- 
level knowledge in IPM&R (7% difference) while a slightly 
higher ratio of High-level knowledge (7% difference) in IPM&R 
students However, there was no significant difference found 
between the 2 independent groups. It is inferred that there was a 
slightly higher ratio of High-level knowledge about Pain 
neurophysiology in the students of IPM&R and KMC Peshawar. 
But the mean score was only (7.01) which shows that the score is 
on the borderline only. There was no significant difference found 
between the Genders as well. Analyzing each question correct 
response percentage, it is seen that Only Question 01 and 
Question 13 are answered with highest correct responses, while 
Question 05,07,08,10,12 and 14 are answered with moderate
correct responses while Question 03, 04, 06 and 09 are answered 
with the lowest correct responses as seen in Table 5. 
This study only included Final year of the institutes. Previous 
studies show comparison between healthcare students of 1st year 

9,10 and Final year or either 3rd year of 4 yeas degree program. Also, 
in literature review it is seen that studies compared more than one 
department. So, a comparison is being made between the Final 
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year score of medical students and physiotherapy students of 
Final year as our study comprised of the mentioned institutes 
providing these degrees. Comparing our results with Adillón et al. 
we observe that the mean percentage for Final year students was 
58.13, while our mean percentages were 50.08. This shows that 
our students have 8% less knowledge as in comparison with the 
students in Spain. Although, the outcome measure is quite 

13different.  There was significant difference between the Genders 
in final year of physiotherapy in her which our study does not 
implicate in Pakistan. 
Marques et al. used a 12 questions NP which was suggested by 
Catley et al.65 It was an experimental study. 
Comparing their baseline results of Mean score of 62.5%with our 
mean score of 50.08% shows that our mean score was quite low. 
There was an introduction of NPE Session which in our case was 

18not present.  Alodaibi et al. also used 12-items NPQ. Comparing 
their final year results with ours shows that their students got 52% 
scores on NPQ while our students got 50% which is much in line 
with each other. A comparison between the results shows 53% 
correct mean scores for males and 57% for females in Final year 
of their study for students in their study while our results show a 
slightly low score of 48% for males and 52% for females. There 
was no significant distinction between the mean rating scores of 
the learners at King Saud University and Students from other 
schools, which is our case is also the same. There were no 
significant differences between the Genders between both the 

59 studies.
Hush et al. considered IASP pain curriculum into a 3-year pre-
licensure physical therapy program. Our results cannot be 
considered in their domain, but we can see the significant 
improvement in score after introduction of pain curriculum in 
their case. The mean score for R- NPQ was 78% in the 3rd year 
while our scores are around 50% which shows how the pain 
neurophysiology knowledge is lacking without the introduction 
of proper content in the curriculum of the under-graduation 
students. Also, Hush et al. considered the measuring tool in the 
form of Assessment of physiotherapy practice, which showed 

60remarkable improvement with 78% results.  
Comparing our results with Clenzos et al. observed that the Pain 
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*Mean scores are mentioned along with Standard Deviation NPQ= Neurophysiology 
of Pain Questionnaire 
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PRESCRIPTIONS MESHING BASED ON THE WHO THREE-STEPS ANALGESIC LADDER: AN 
OBSERVATIONAL STUDY 

1 1 2 3 4 2 2Ihsan Khan , Najm Ur Rehman , Majid Khan , Tanzeela Ghani , Nida Iftikhar , Anjum Shahzad , Abbas Iqbal  
ABSTRACT 
Introduction: Pain is an unpleasant sensory and emotional experience associated with either actual or potential tissue damage. This 
study aims to compare prescriptions with the benchmark of the three-step analgesic ladder recommended by the World Health 
Organization (WHO). Given Pakistan's membership in the WHO, adherence to the WHO analgesic ladder is essential. 

Material & Methods: The current two-month observational study was conducted at Lady Reading Hospital (LRH) in Peshawar, 
Pakistan, the data collected on prescription practices based on a specialized proforma, categorizing them based on their pain 
condition and therapy. The data analyzed using Microsoft Excel and Graph pad Prism. The study assessed compliance with the WHO 
analgesic ladder for patients experiencing mild, moderate, or severe pain and categorized them based on therapy. 

Results: A total of 81 cases were gathered from various hospital wards, including orthopedic, psychiatric, and surgical wards. Out of 
all patients, 64 (79%) were male and 17 (21%) were female. The study revealed that 77 patients were found to be complying and only 
four patients deviating from the ladder. Among the four patients who deviated, three had moderate pain, and one had severe pain. The 
study revealed that the WHO analgesic ladder was predominantly followed, with only a few deviations noted. Physicians 
demonstrated a good understanding of the gold standard in analgesic therapy. Many patients (95%) adhered to the ladder, indicating a 
high level of awareness among physicians regarding rational analgesic prescribing practices. 

Conclusion: The findings suggest that the WHO analgesic ladder was largely adhered to at LRH, with a negligible deviation 
observed. This underscores the importance of benchmarking practices in prescribing analgesics in hospitals to ensure rational and 
effective pain management for patients. 

Keywords: Analgesic, Pain, Physicians, WHO Ladder 
Authors' Declaration: The authors declared no conflict of interest and agreed to be accountable for all aspects of the work in ensuring 
that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved. All authors 
contributed substantially to the planning of research, question designing, data collection, data analysis and write-up of the article.

 Authors' Affiliation 
1Shaheed Benazir Bhutto University (SBBU), Sheringal 
2Abasyn University, Peshawar 
3Hamdard Laboratory, Peshawar 
4Medical Science Liaison Medical Affair Department Getz Pharmaceutical Korangi 

Corresponding Author 
Majid Khan 
Abasyn University, Peshawar 
Email: majidkhanpiran@gmail.com 

This article may be cited as: Khan I, Rehman N, Khan M, Ghani T, Iftikhar N, Shahzad A, Iqbal A.  Prescriptions meshing based on  
the  WHO  three-steps  analgesic  ladder:  an observational study. Rehman J Health Sci. 2024;6(1). 28-31 

Submitted: Feb 01, 2024 Revisions Submitted: May 20, 2024 Accepted: June 30, 2024 
INTRODUCTION 
The International Association for the Study of Pain (IASP) 
defined “Pain is an unpleasant sensory and emotional experience 
associated with either actual or potential tissue damage or 
narrated in terms of such damage”. It is a common symptom of 
most of the diseases which alert the body to give protective 
responses. Pain is linked with the central nervous system is called 
neuropathic pain. It is the prime duty of clinicians to ask the 
patients regarding pain whether mild, moderate, or severe. Proper 
region identification as well as rating of pain by scale, is also 

1essential to treat the patient rationally.  
In 1986 (revised in 1996), the WHO introduced the guidelines for 
the management of pain which is called the three-steps analgesic 
ladder. It is standard for therapy worldwide for patients in pain and 
best for cancer pain especially chronic pain. If pain occurs, there 
should be prompt oral administration of drugs in the following 

order: non-opioids (aspirin and paracetamol); then, as necessary 
for mild pain, weak opioids for moderate pain entail codeine and 
for severe pain recommended drugs are morphine and adjuvants 

2can be combined with all steps in the ladder.  (Figure 1) 
The painkiller drugs should be prescribed to the patients on the 
ladder which can promote rational use of drugs like the selection 
of right drug for right patient at lowest affordable cost. Similarly, 

2for cancer pain analgesic ladder is crucial to decide ideal drug.  
Study articulated in Poland acknowledged to the WHO by using a 

3ladder almost 90% of patients were treated successfully.  
Analgesic ladder playing pivotal role in the management of pain 
and turn into efficient pain management into those patients who 
were on hemodialysis. In the management of pain elder patients 

4required great attention as compared to young patients.  
Figure 1: Three-steps recommended by the WHO for safe 
analgesic practices. 
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The primary source to assess the pain is the patient self-report, the 
clinician should ask the patient about pain. Clinicians should 
easily assess the pain with administered rating scales, after 
starting treatment at the regular intervals the efficacy of the pain 

1relief should be documented.  
Based on duration pain is classified into the following types: the 
pain can be acute or chronic. Acute pain lasts for less than three 
months, and it acts as a signal of warning, defensive that may be 
associated with medical procedures, post-operative pain, and 
trauma. On the other hand, pain that persists for more than three 
months is considered as chronic pain. It does not act as a signal of 
warning and defensive, it is considered the nature and symptom of 
the disease. For chronic pain multi-therapeutic activities are 

3required.  Based on severity pain can be mild, moderate, or 
severe. Pain severity can be assessed by several scales such as 
Numerical Rating Scale (NRS), Verbal Descriptor Scale, and 
Faces Pain Scale (FPS). Among these, the FPS has garnered the 
highest rating based on public response. The FPS is segmented 
into three categories: 1-4 indicating mild pain, 5-6 for moderate 

5pain, and 7-10 denoting severe pain, as illustrated in Figure 1.  To 
the best of our knowledge this will be the first approach to 
highlight and assess the WHO three steps analgesic ladder for the 
management of pain. 

MATERIAL AND METHODS 
The two-months study was conducted at Tertiary Care Hospital, 
Lady Reading Hospital (LRH) Peshawar, Khyber Pakhtunkhwa 

st th(KPK) from 1  January to 28  February 2021. LRH is the largest 
hospital of KPK having capacity of 1,691 beds. LRH is providing 
the health care facilities to the people near about all the districts of 
KPK as well as to the people of Afghanistan. The data of 81 
patients were collected from the different wards including the 
psychiatry, orthopedic and surgical ward. This study was 
conducted in the Pharm-D Clinical Clerkship of the first author. 
After receiving a proper permission from the hospital. The data 
was mostly collected by asking questions from the patients, 
patient attendance, nurses, and collected from the files of the 
patients. After collection, the data was arranged carefully and 
analyzed through Microsoft Excel 365 and Graph pad prism 8.0. 
The patient's data was also distributed based on their types of pain 
that may be mild-moderate or severe pain as well as gender-based 
compliance with the WHO yardstick for pain. 

RESULTS 
The total 81 patients' data was collected from the different wards 
including the psychiatry, orthopedic and surgical ward. In which 
64 (79%) patients were male and 17 (21%) were female. Besides, 
patients were also divided based on their age ranges in which the 
patients were common in the age of 11-30 further ages are given in 
the (Table 1). In addition to that, the patients were also classified 
based on their pain type, as depicted in Figure 2 & 3. In the current 
study the WHO analgesic ladder was followed up-to the mark in 
the mild pain 100%, 91.2% in the moderate pain and 75% for 
severe pain (Table 2). For age-wise distribution of the patients, 
see Table 1 and for pain wise distribution of the patients and types 
of analgesics prescribed Figure 2. Table 2 shows Compliance 
versus deviations from the WHO three steps ladder and Figure 3 
shows graphical depiction of pain-wise distribution. 

DISCUSSION 
Pharmacotherapy is the primary method for the treatment of pain. 
The WHO developed guidelines for the management of pain in 
1986, which is called the WHO scheme or three-stage analgesic 
ladder. For analgesic care, it has become a global benchmark. For 
the treatment of chronic pain with the substrate, it is also 
commonly used. If the pain occurred, the oral administration of 
the drugs will be promoted in the following ways, initially, the 

non-opioids drugs such as (Paracetamol and aspirin) will be used 
followed by, if necessary, the weak opioids drugs should be used, 

3then strong opioids until the patient is free from the pain.  In the 
current study the WHO analgesic ladder was followed up to great 
extent in the mild pain it was followed up to 100% in the moderate 
pain 91.2 % and in severe 75%. A study conducted in Poland in 
which 85-90% of the patients successfully treated when they 

3complied the WHO three steps of analgesic.  Another study 
conducted by Zernikow et al. according to their study in the 
management of mild pain paracetamol and dipyrone were 
frequently prescribed. Similarly, in current study in the 
management of mild pain ketorolac and ibuprofen were 
commonly prescribed interestingly all of these were non- opioids. 
So, in the management of mild pain the current study depicts 
similarities with the study conducted by Zernikow et al. 
According to the study of Zernikow et al., in the management of 
moderate pain tramadol was used and morphine for severe pain. 
In our study for the management of severe pain the nalbuphine 
was prescribed and tramadol for moderate pain. Thus, the 

6Zernikow et al. reflects great similarities to our study.  Singh et al. 
study reveals that 77% patients were inadequately managed and, 

7in our study, only 4.94% patients inadequately managed.  Another 
study conducted by Kirou-Mauro et al, in which they reported that 
approximately 29% to 48% of patients were inadequately treated 

8for their pain symptoms.  A study conducted in India by Saxena et 
al. in their study the proportion of inadequately pain management 

9was 79% and, in our study, only 4.94% patients were deviated.  
Vuong et al. study reported that 33.3% patients were inadequately 

10managed.  Similarly, Beck and Falkson in South Africa reported 
that only 21% of the cancer patients had achieved 100% pain 
relief. In our study the WHO analgesic ladder was followed up to 
maximum extent due to which the patient's achieved relief from 

11pain.  According to the study conducted by the Geeta et al., the 
WHO analgesic ladder was effective and plays an important role 
in the management of pain in children with leukemia. For the 
effective management of pain, the assessment of the severity and 
the type of the pain was crucial. The WHO three-steps analgesic 
ladder was declared an ideal benchmark for the management of 
pain in leukemia patients. In most cases, pain in children with 
leukemia was managed while using WHO step-1 which was 
effective in 31 children. While step-2 was effective in 21 children 

12and step-3 was less frequently used only in 16 children.  
In 2012 a study conducted by the Silviniemi et al. they collected 
the data by using different types of questionnaires. The data were 
collected from 720 physicians in which 59 were working in 
oncology and 661 physicians were in the internal medicine. After 
analysis of the data, it was found that the WHO analgesic ladder 
was not well known among most of the physicians. Only 46% of 
the oncologists and 32% physicians know the WHO three-steps 
analgesic ladder. About 50% of the oncologist and one-third of 
other physicians answered that treatment of the cancer pain in 
Finland was at inappropriate level. The main reason for this 

13improper treatment was the lack of knowledge and skills.  The 
results of our study purports that physicians were aware regarding 
the analgesic ladder because only slight deviation was noted in 
case of severe pain 25% deviation, moderate 8.8% and no 
deviation noted in mild pain. 

CONCLUSION 
This study sums up that the WHO analgesic ladder was adhered 
up to its highest level: 100% for mild pain, 91.2% for moderate 
pain, and 75% for severe pain. The primary reason for not 
following the guidelines was a lack of awareness regarding the 
WHO analgesic ladder. All prescriptions should strictly comply 
with the WHO analgesic ladder to promote rational analgesic 
practices. This study was restricted to a single center, highlighting 
the necessity for similar investigations across multiple hospitals 
to ensure alignment with the WHO's recommended pain 
management standards. 
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Pain Type Followed Not followed Percent% (S.D)  Total followed (%) Optimal value (%) 

Mild pain 47 00 00 100 100
Moderate pain 31 03 8.8 91.2 100 

Severe pain 03 01 25 75 100 

Table 2: Compliance Versus Deviations from the WHO Three Steps Ladder 
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SAFETY OF EXTRACORPOREAL KNOT LIGATION OF WIDE CYSTIC DUCT IN LAPAROSCOPIC 
CHOLECYSTECTOMY AT A THQ HOSPITAL

1 2 3 4Sidra Dil Muhammad , Muhammad Saad Faisal , Nabila Salamat , Muhammad Rizwan Saeed

ABSTRACT
Introduction: Laparoscopic cholecystectomy is the gold standard treatment of cholelithiasis and is a well-known procedure among 
patients globally because of less post-operative pain and early recovery. Wide cystic duct is one of the challenges which encountered in 
laparoscopic cholecystectomy and managing it laparoscopically demands expertise and gadgets. Although several studies are 
available in literature which compared outcomes of knot ligation versus clip ligation of cystic duct in laparoscopic cholecystectomy 
but, only few studies have discussed the wide cystic duct management and reported the outcomes of suture ligation of wide cystic duct.

Material & Methods: This retrospective study was conducted at Government THQ Hospital Sabzazar, Lahore from May 2021 to 
October 2023 and included 63 patients with wide cystic duct. Cystic duct was ligated by extracorporeal Roeder's knot in all cases. 
Patient`s demographics and Outcome were recorded.

Results: Mean age of patients was 41.30±3.92 years. There were 12.69% males and 87.30% females with male to female ratio of 1:6.8. 
2Mean BMI was 32.98±4.01 Kg/m . Previous history of obstructive Jaundice and ERCP was found in 4.76% and 3.17% patients, 

respectively. There were 36.50% diabetic and (65.07%) hypertensive patients. Mean time taken for extracorporeal Roeder's knot 
formation and application was 2.01±0.46 min. Bile leak, retained cystic duct stone, sub-hepatic collection, postoperative jaundice and 
mortality were not observed in any patient.

Conclusion: Extracorporeal knot ligation of wide cystic duct with Vicryl 1 in laparoscopic cholecystectomy is safe.

Keywords: Extracorporeal Knot, Laparoscopic Cholecystectomy, Wide Cystic Duct
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INTRODUCTION
Laparoscopic cholecystectomy is the gold standard treatment of 
cholelithiasis and well know procedure among patients globally 

1,2because of less post-operative pain and early recovery.  Safe and 
secure closure of cystic duct decreases the morbidity after 

3laparoscopic cholecystectomy.  Incidence of bile leak after 
laparoscopic cholecystectomy is low i.e. less than 2%, and 
leading causes are iatrogenic bile duct injury or leak from gall 

4-6bladder bed.
During laparoscopic cholecystectomy, surgeon faces many 
technical difficulties including adhesion, frozen calot`s triangle, 
thick-walled gall bladder, impacted neck stone and short cystic 

7-9duct.  Wide cystic duct is one of the challenges which 
encountered in laparoscopic cholecystectomy and managing it 
laparoscopically demands expertise and gadgets e.g. polymer 
clips, expertise for intracorporeal or extracorporeal suture 

9,10ligation of cystic duct.
Although several studies are available in literature which 
compared outcomes of knot ligation versus clip ligation of cystic 
duct in laparoscopic cholecystectomy but, only few studies have 
discussed the wide cystic duct management and reported the 

10-12outcomes of suture ligation of wide cystic duct.  In a 
13prospective randomized study by Soomro AA  et al, bile leak 

was reported in 2.5% patients, underwent knot ligation of cystic 
duct in laparoscopic cholecystectomy. However, in a 

14retrospective study by Mohamed M  et al, none of the patients 
was reported with bile leak after knot ligation of wide cystic duct. 
The aim of this study was to assess the safety of extracorporeal 
Roeder's knot ligation of wide cystic duct in laparoscopic 
cholecystectomy in terms of outcomes, performed by a single 
consultant surgeon at a THQ hospital Lahore.

MATERIAL AND METHODS
This retrospective study was conducted at Government THQ 
Hospital Sabzazar, Lahore from May 2021 to October 2023. This 
study included 63 patients with wide cystic duct on laparoscopic 

2cholecystectomy, of both gender, BMI ≤ 40 Kg/m , between 18 to 
80 years of age and gall bladder wall thickness on USG ≤3mm. 
Patient with ASA (American Society of Anesthesiologists) score 
III & IV, asthma, ischemic heart disease, jaundice, bleeding 
disorders (Deranged coagulation profile), hepatitis C and 
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choledocholithiasis on USG were excluded from the study. The 
study was approved by the Ethical Review committee as per 
institutional guidelines.
Wide cystic duct: Cystic duct was labelled wide if it`s width was 

o>0.5cm and <1.8cm, visualized by 30  telescope during 
laparoscopic cholecystectomy. Width of cystic duct (upper limit 
i.e. < 1.8cm) was measured during laparoscopic cholecystectomy 
by using jaw length (L=1.8cm) of curved Maryland forceps 
(Figure 1B, Figure 2B). Cystic duct that was enclosed within the 
jaws of curved Maryland forceps but appeared beyond the extent 
of Liga clip (LT 400) ligation (Figure 1A, Figure 2B), was 
labelled as wide cystic duct and selected for extracorporeal 
knotting. Figure 1A shows Length of LT400 Liga Clip and figure 
1B shows Length of Curved Maryland jaw.
Surgical technique: All cholecystectomies were performed 
laparoscopically with four port technique by single consultant 
surgeon. Wide cystic duct (Figure 2A) was assessed by the length 
of jaws of curved Maryland forceps (Figure 2B) and ligated by 
single extracorporeal Roeder's knot with Vicryl 1 suture (Figure 
2D, E & F). Vicryl 1 was used for extracorporeal knotting to 
avoid tissue cutting effect of Vicryl 2/0 at cystic duct. After 
achieving critical view of safety and before applying knot, stones 
were milked from cystic duct and attempted to lock in gall 
bladder with large clip (LT 400) by partially occluding the gall 
bladder lumen to avoid cystic duct stone later (Figure 2C). Vicryl 
1 was introduced through epigastric port with the help of 
Maryland forceps, wrapped around the cystic duct and taken out 
of the epigastric port where Roeder's knot was made and secured 
around cystic duct with the help of knot pusher. Only single knot 
was applied to occlude cystic duct lumen. Cystic duct, near the 
gall bladder, was secured with Liga clips (LT 400) in a step ladder 
pattern (Figure 2E & F). Later, cystic duct was divided between 
knot and clips, and gall bladder was dissected off the liver. Rest of 
cholecystectomy was performed as per standard technique and 
subhepatic drain was placed in all cases. Outcomes in terms of 
bile leakage, retained cystic duct stone, subhepatic collection, 
postoperative jaundice, mortality and ERCP (endoscopic
retrograde cholangiopancreatography) required after procedure 
or on follow up visits (4 weekspostoperatively) were recorded.
All the collected data were entered into SPSS version 22 and 
analyzed. Quantitative data like age, BMI, time taken for 
extracorporeal knot, operative time, drain output, duration of 
drain and length of hospital stay were presented as means and 
standard deviations. The qualitative data like gender, DM, HTN, 
previous history of obstructive jaundice and ERCP, indication of 
surgery and outcome were presented as frequency and 
percentage.
Figure 2: A: Wide cystic duct, B: Width of cystic duct measured 
with jaws of curved Maryland Forceps (Cystic duct enclosed 
within jaws of Maryland Forceps), C: Large Liga clip is partially 
occluding the gall bladder lumen, applied after milking of cystic 
duct stones, D: Wide cystic duct ligated by single extracorporeal 
Roeder's knot, E & F: Closed cystic duct stump & step ladder 
pattern of Liga clips over gall bladder.

RESULTS
Mean age of the patients was 41.30±3.92 years (Range: 31-56 
years). There were 8 (12.69%) males and 55 (87.30%) females 
with male to female ratio of 1:6.8. Mean BMI was 32.98±4.01 

2Kg/m . Previous history of obstructive Jaundice and ERCP was 
found in 03 (4.76%) and 02 (3.17%) patients, respectively. There 
were 23 (36.50%) diabetics and 41 (65.07%) hypertensive 
patients. Ultrasonography showed impacted gall bladder neck 
stones in 9 (14.28%) patients, solitary gall bladder stones in 24 
(40.0%) and multiple stones in 39 (65.0%) patients. Indication 
and outcomes of laparoscopic cholecystectomy are shown in 
table I.

DISCUSSION
Laparoscopic cholecystectomy is a never- ending topic of 
discussion among general surgeons. Adopting the methodology 
of triangle of safety keeps surgeons out of danger zone of biliary 
injuries. However, triangle of safety is not the end point of safe 
cholecystectomy. As postoperative bile leak is an alarming 
situation, safe and secure ligation of cystic duct is also involved 
in accomplishment of safe cholecystectomy. Titanium clips, 
polymer clips, suture ligation and endo staplers are used to close 
cystic duct stumps of variable sizes. In our study, we   dealt   with   
wide   cystic   duct laparoscopically by extracorporeal Roeder's 
knot ligation in 63 patients and reported its outcome.

13Similar to a prospective randomized study by Soomro AA  et al, 
mean age of patients in our study was 41.30±3.92 years. 
However, younger patients (Mean: 31.3 years) were noted in a 

9tertiary hospital based observational study by Naikoo GM  et al, 
and older age group i.e. 45±17.2 years, was observed in a 

14retrospective study by Mohamed M  et al. In comparison to 
13 14studies by Soomro AA  et al, and Mohamed M  et al, higher male 

to female ratio was noted in our study i.e. M:F; 1:2, 1:3 vs. 1:6, 
respectively. Majority of patients in our study were obese. The 
risk factors for cholelithiasis i.e. Fat, Female and Forty, are 
observed in our study. Comparable to a prospective randomized 

13study by Soomro AA  et al, 3.17% Patients had preoperative 
ERCP in our study. Commonest indication of surgery was biliary 
colic (31.74%), followed by interval cholecystectomy (28.57%) 
in our study, however interval cholecystectomy (17.5%) was the 

13leading indication for surgery in a study by Soomro AA  et al.
Mean operative time in our study is comparable to the operative 

13time reported in a study by Soomro AA  et al, i.e. 61.06±5.98 vs. 
1461- 65 min. However, Mohamed M  et al, in a retrospective 

12study and Teja HV  et al, in a case series, reported longer 
duration of surgeries i.e. 69±13 min. and 67.37+ 15.23 min, 
respectively. The reason for the shorter duration of surgery in our 
study was that the majority of cases were simple i.e. biliary colic 
and uncomplicated i.e. interval cholecystectomy. So, less time 
was consumed in dissection of calot's triangle and gall bladder. 

14Similar to a retrospective study by Mohamed M  et al, shorter 
hospital stay was observed in our study i.e. 2.58±1.01 and 2-3 
days, respectively. The reason for the shorter hospital stay
was uncomplicated cholecystectomies. Mean time taken f o r
extracorporeal Roeder's knot formation and application was 
2.01±0.46 min. in our study. However, in a tertiary hospital based 

9observational study by Naikoo GM  et al, longer duration i.e. 
3.5min, was required for intracorporeal cystic duct ligation by 
either silk or vicryl 2/0 for elective cases. The reason for the 
shorter duration of knotting in our study was that the surgeon 
already had expertise of extracorporeal knot formation and 

14application. Similar to a study by Mohamed M  et al, bile leak 
was not observed in any (0.0%) patient inour study. However, 

13Soomro AA  et al, reported bile leak in 2.5% after extracorporeal 
knot ligation of wide cystic duct with Vicryl 1. There are several 
possible reasons of zero postoperative bile leak in our study. 
Firstly, we strangulated cystic duct with Vicryl 1 to elude cheese 
wire cutting effect of thinner suture i.e. vicryl 2/0, over the cystic 
duct which could be one precaution to escape bile leak. Secondly, 
knot was tightened firmly over the cystic duct by pulling the 
untangled external end of suture extracorporeally while keeping 
the suture un-winded around knot pusher. Thirdly, in all cases, 
closed cystic duct stump was evaluated at the end of surgery by 
visualizing for any bile leak. Fourthly, width of cystic duct in our 
study was less (<1.8cm) as compared to the study by Soomro 

13 14AA  et al, i.e. 2.2cm. Similar to our study, Mohamed M  et al 
didn't observed bile leak and the width of cystic duct selected for 
knot was lesser i.e.1.5cm, than width of cystic duct in our study. 
Sub-hepatic collection was not reported in any (0.0%) patient in 

13our study. Similar to a study by Soomro AA  et al, postoperative 
jaundice and mortality were not witnessed in any (0.0%) patient 
in our study. Retained cystic duct stone was not detected in any 
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(0.0%) patient in our study because cystic duct stones were 
milked and partially engaged in gall bladder body by applying 
large Liga clip before application of knot. This maneuver kept 
cystic duct free of stones while knot application. We utilized 

14Vicryl 1 for cystic duct ligation, however Mohamed M  et al, 
used 2/0 vicryl for the same purpose. We secured gall bladder end 
with large Liga Clips in a step ladder pattern however, Soomro 

13AA  et al, secured gall bladder end with knot.
Cystic duct width measurement and its secure ligation both are 
challenging aspects for beginners when encountered with wide 
cystic duct. Jaws of Maryland forceps can be taken as scale to 
measure the size of duct and expertise of extracorporeal knotting 

can serve in achieving the safe laparoscopic cholecystectomy. 
Fear of retained cystic duct stones can be minimized by large 
Liga clip application over gall bladder after sweeping cystic duct 
stones towards gall bladder body. It is a uni-center and single 
consultant study on limited population.

CONCLUSION
It is concluded that the extracorporeal knot ligation of wide cystic 
duct with Vicryl 1 in laparoscopic cholecystectomy is safe if the 
cystic duct width is <1.8cm, stones kept held in gall bladder sack 
with Liga clip and expertise for knot formation & application are 
available.
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Figure 1: A: Length of LT400 Liga Clip, B: Length of Curved Maryland jaw 
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Figure 2: A: Wide cystic duct, B: Width of cystic duct measured with jaws of curved Maryland 
Forceps (Cystic duct enclosed within jaws of Maryland Forceps), C: Large Liga clip is partially 
occluding the gall bladder lumen, applied after milking of cystic duct stones, D: Wide cystic duct 

ligated by single extracorporeal Roeder's knot, E & F: Closed cystic duct stump & step ladder 
pattern of Liga clips over gall bladder 
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FREQUENCIES OF SPORT-SPECIFIC INJURIES IN PESHAWAR'S SPORTS COMPLEX
1 2 3 4 5 6Zulekha Nasar , Muhammad Adnan , Maria Zia , Hafiza Sara Qundeel , Abdullah , Mujeeb Rahman

ABSTRACT 
Introduction: Athletes are more vulnerable to sports injuries, that's why International Sporting Agencies are very concerned about the 
health and injury prevention of athletes. The key to delivering crucial epidemiological data is a standardized estimation of sports 
injuries. It also includes the nature of the injury and its contributing factors. At the national team level, Asia has a greater injury rate 
than Europe. It is important to know the frequency of injuries in sports like football, hockey, karate, cricket, table tennis, badminton 
and volleyball as they are common sports within Pakistan. 

Material & Methods: This was a cross-sectional study involving 313 athletes (aged 10 to 30) from the Peshawar Sports Complex. 
The convenience sampling technique was used to collect data. A questionnaire that has been self-modified was used. SPSS version 20 
was used to analyze the data. 

Results: Overall, 65.2 percent of injuries were reported; football (20.1%) had the largest proportion of injuries, followed by hockey 
(17.2%) and cricket (14.2%). Lower limb injuries accounted for 36.1 percent of the total. A total of 22.7 percent of the upper limb 
injuries were recorded. Shoulder injuries were the most common among all players (12.8 percent), regardless of the game. 

Conclusion: Football, followed by hockey and cricket, had the highest proportion of injuries. Lower limb injuries were more common 
than upper limb injuries combined, while the shoulder had the largest proportion of injuries overall. 

Keywords: Ankle Injuries, Hockey, Shoulder Injuries, Sports Injuries
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INTRODUCTION 
Regular sports and physical activities can promote health, but 

1they are also one of the most common causes of injury.  Sports 
injuries are linked with the type of sport and amount of 
engagement. Due to the psychological stress of being dropping 
from the team, athletes engage in intensive training sessions in 

2order to qualify for selection to compete, which can lead to injury.  
Sports injuries are on par with violence, work injuries, and traffic 
accidents in terms of severity. Even sports-related injuries are 

3twice as common as traffic accidents.  Loss of play, pain, and 
financial strain also are some of the important factors of sports 
injuries, while physical injuries leading to disability, reduction of 
movement, and functional impairment, fractures, dropping out 
from sports participation, emotional and psychological issues are 

4other significant consequences of severe sports injuries.  Injury to 
key players in high-profile and commercial sports, such as 
football teams, can result in game-changing defeats and 

5significant financial loss.  
Except for athletics, volleyball, handball, ice hockey, rugby, 
karate, and football, the available  data  on  research  on  injury 
surveillance in single sports tournaments is limited, and the list is 

6considerably shorter for multisport.  

Shoulder injuries are a major risk in almost all  throwing sports, 
7mostly due  to overuse.  Throwers' shoulder problems are more 

common because of shoulder joint internal rotation  weakness,  
8scapular dyskinesia, and greater lateral rotation.  The “Oslo 

Sports Trauma Research Centre” (OSTRC)  studied  45  handball 
teams throughout a seven-month season, finding that 17% of the 
intervention group and 23% of the control group sustained 

9injuries.  
The lower extremity, particularly the knee joint, is constantly 
stressed throughout normal activities, but this load is amplified 

10when participating in sports.  Knee injuries are common in skiing 
11and soccer, with 26 percent and 35 percent, respectively.  When 

the knee injury of active members of regional sports c l u b s ' 
athletes were compared, American footballers (1.46) and squash 

12athletes (2.39) had high incidence rates.  
Groin pain is frequent in football players, having an impact on the 

13team and individual performance.  In football, injury rates are 
14higher during competition than during training.  Furthermore, 

unilateral injuries are more common on the dominant side than on 
15the non-dominant side.  The most common cause of groin pain in 

football players is the adductor musculature, followed by the 
16iliopsoas and pelvis.  Furthermore, regardless of gender, the 
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17ankle is the most usually injured body area in soccer.  

Ice hockey players are at a high risk of injury due to the high 
18amount of contact they make while playing.  According to a study 

during the 2010 Olympics, ice hockey had the highest injury rate 
(13-35%), as well as the highest rate of player-to-player contact 

19trauma.  Knee injuries accounted for 13.5 percent of all injuries 
recorded during games, while acromioclavicular (AC) joint 

20injuries accounted for 8.9 percent.  Over nine years, 633 injuries 
were registered in 1326 games in the junior ice hockey 
tournament. The most often wounded sites were found to be the 

21head and face.  
Judo is a sport with over 20 million active participants; mostly 
reported damaged areas in Judo are the upper extremity shoulder 

22and lower extremity knee.  Ankle injuries are the most common 
23reported injuries in badminton.  Football, handball, athletics, 

hockey, BMX, mountain biking, weightlifting, taekwondo, and 
badminton  had  the highest proportion of injuries, in the London 
Olympics (2012) where 1361 among 10568 athletes who 
participated got injured; while shooting, track cycling, canoe 

24slalom, archery, equestrian, and sprint had the lowest.  In the Rio 
de Janeiro 2016 Olympic Summer Games, 11274 athletes 
participated from 207 countries, 1101 injuries were reported; 
Cycling and BMX had the highest injury rate, followed by 
boxing, motorbike cycling, taekwondo, water polo, and rugby; 
nevertheless, diving, open water marathon, sailing, and canoe 
slalom, equestrian, and synchronized swimming had the lowest 

25injury rate.  
In Pakistan, there is a lack of comprehensive studies on sports 
injuries, with only one known study reporting football as the most 

26common sport of injury.  At the national team level, Asia 
27experiences a higher injury rate compared to Europe.  This study 

aims to investigate the frequency of overall and sport-specific 
injuries at the Peshawar Sports Complex, aiming to aid 
policymakers  in  addressing  a  key  factor contributing to 
players' and teams' poor performance nationally and 
internationally. Understanding the types, frequency, and severity 
of injuries is crucial for injury prevention and improving athletic 
performance. 

MATERIAL AND METHODS 
From January to April 2018, a cross- sectional study was carried 
out in Peshawar's Sports Complex. Based on sports-specific 
injuries, the study comprised athletes (ages 10 to 30). A 
questionnaire that has been self- modified was used. In order to 
validate the questionnaire, 5 athletes took part in a pilot study. 
Following the pilot's evaluation, the study's 16 questions were 
finalized. There were three sections to this questionnaire. The 
athletes' demographics were listed in the first part, which included 
their name, age, weight, and height. The athletes' athletic careers 
were described in detail in the second section. The final portion 
covered the history of athletic injury. The severity of the injury 
was determined using the following criteria: 1) time loss of 1-7 
days was considered a mild injury, 2) time loss of 7-28 days was 
considered moderate injury, and 3) time loss of >28 days was 
considered a severe injury. After an injury, performance was 
divided into four categories: 1) same level, 2) somewhat reduced, 
3) severely reduced, and 4) no longer practicing. The number of 
hours per day and days per week that the athletes practiced was 
used to determine their consistency. Players were divided into five 
levels: 1) local, 2) regional, 3) provincial, 4) national, and 5) 
international. The study included players who were willing to 
participate, were members of the sports complex and were trained 
to compete in any game at any level of competition. Any systemic 
disease (such as rheumatoid arthritis, asthma, cardiovascular 
disease, or diabetes mellitus), as well as injuries incurred in 
activities other than playing games or training sessions, were 
excluded. Athletes' injuries were classified based on the type of 
game they were playing and the part of their bodies that had been 
partially or fully harmed during an athletic event. Epi info was 

used to compute the sample size for this study. The data was 
collected using convenience sampling as a sample strategy due to 
some to limited availability of the athletes. The data was analyzed 
with SPSS 20. 

RESULTS 
Data was collected from 313 athletes out of which only 3 were 
females. As a whole Injuries were recorded in 65.2 percent of 
cases (Table 1). Karate had the highest percentage of head and 
neck injuries (4%) while volleyball had the highest percentage of 
facial injuries (5.3%). Table tennis had the highest percentage of 
shoulder injuries (30.5%), followed by cricket 30 percent and  
volleyball 15.8 percent, respectively. Surprisingly, football had 
the highest rate of elbow injuries (10.7%). Volleyball had 21.1 
percent of wrist injuries, followed by hockey 14.8 percent, and 
cricket 12 percent. Volleyball had 5.3 percent of groin injuries, 
cricket had 2.0 percent, and hockey had 1.9 percent. Karate had 28  
percent of the thigh injuries, squash had 20.7 percent, and football 
had 10.7 percent. Hockey was responsible for 24.1 percent of all  
knee injuries, followed by football 14.3 percent and squash 10.3 
percent. Athletics reported the most shin injuries (25%), followed 
by badminton (13.9%) and karate 12 percent. Football had 16.1 
percent ankle and foot injuries, volleyball had 10.5 percent, and 
hockey had 9.3 percent. Spine injuries were the most common in 
athletics, accounting for 20.8 percent, 10.5 percent in volleyball, 
and 6% in cricket (Table 2). 
Football had the highest percentage of injuries (20.1%), followed 
by hockey (17.2%) and cricket (14.2%). Squash and karate both 
had an injury rate of 8.8%. A total of 8.3 percent of badminton 
players were injured. Injury rates among athletics were 7.8 
percent. Volleyball injuries accounted for 7.4 percent of all 
reported injuries. Table tennis injuries accounted for 5.4 percent 
of all reported injuries (Figure 1). 
The total number of lower limb injuries was 36.1 percent. The  
total number of upper limb injuries was 22.7 percent. The 
shoulder was the most commonly damaged body part, accounting 
for 12.8 percent of all injuries. This is most likely owing to the fact 
that the majority of the games in this study involved active and 
continuous shoulder use. See table 1 for the Injuries in athletes 
and table 2 for the area of injury in each sport. For injuries rate if 
different sport see  Figure 1.

 DISCUSSION 
Results showed that common injuries that occur during football 
are ankle injuries. According to Kai-Ming Chan et al., 80 percent 
of football injuries occur in the lower extremities, with ankle  

28injuries being the most common.  This is likely due to the fact that 
the injury defined in this study and the study conducted by Kai-
Ming Chan et al. were nearly identical; they defined injury as 
occurring during a game or training session and resulting in the 
player ceasing to play the next day; they did not count the first day 
as time loss, whereas this study did. Cristiano Eirale et al. found  
that the thigh was the most common site of injuries in a study of 

27professional football players in Qatar.  According to Majewski M 
12et al. soccer has the highest proportion of knee injuries.  

However, the study in question was just gathering data on knee 
injuries in various sports; they did not include any injuries other 
than knee injuries in their analysis. 
According to a comprehensive analysis of the prevalence of ankle 
injuries in 70 different sports. Volleyball was the third most 
common sport in which an ankle injury occurred. Hockey was 
ranked 8th, while badminton was ranked 18th. Cricket came in at 
number 28th on the list, while football came in at number 30th. 
Squash came in at number 38th on the list. Volleyball was the most 
common sport of injury for ankle injuries, whereas, in this study, 
football was the most common sport of injury for ankle injuries, 

28ranking 30th on the list of the mentioned systemic review.  
In hockey, the most common injuries were knee injuries. In 
contrast, Markku Tuominen et al. found that face injuries were the 
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most common injury in a nine-year study of world junior ice 

21hockey.  
Football had the highest percentage of injuries in this survey, 
followed by hockey and cricket. The shoulder is the most 
common anatomical site for injury. 
According to a study conducted in Pakistan, the ankle and knee 
are the most commonly injured anatomical locations. Football, on 

26the other hand, has the greatest injuries of all the sports.  
Taekwondo, BMX, football, and handball were found to be the 
most injury- prone sports in a study conducted at the London 

24Olympics.  The disparity in results could also be due to the fact 
that these studies included players who were all competing at the 
highest levels, but this contradicts the fact that in this study, the 
proportion of players who were injured was lower in those who  
were representing their country at the international level than in 
those who were competing at the national or provincial levels. As 
a result, it is strongly recommended that more studies be 
conducted to determine the relationship between competitive 
level and injury incidence and prevalence. There isn't much  
research on the epidemiology of sports injuries that are both 
sports-specific and injury-specific at the same time. The majority 
of research focuses on a single injury type and its occurrence in 
various sports. Others chose a specific sport and evaluated 
various sorts of sports injuries in that sport, As a result, a thorough 
comparison of our findings with those of all other studies was 
impossible. Only studies conducted during the Olympics (24) are 

comparable to this study, but the games featured in each study are 
not the same. For example, the most prevalent injury-causing 
sports at the Rio Olympics were BMX and cycling, yet those 
sports were not included in this analysis. The study's limitations  
include potential sample bias due to convenience sampling, 
reliance on self-reported injuries leading to recall bias, and 
restricted generalizability to other regions of Pakistan. 
Furthermore, the study lacks analysis of injury  severity and 
longitudinal data, hindering comprehensive  understanding of 
sports injury patterns and prevention strategies. 

CONCLUSION 
Football was the sport with the most injuries, followed by hockey 
and cricket. Lower limb injuries were more common than upper 
limb injuries when combined, although shoulder injuries were the 
most common. Only three of the 313 participants were female, so 
we couldn't examine the injuries based on gender. There is a 
possibility of recall bias because the sports complex did not have 
any records of the injured players, and the athletes did not have 
any investigative medical reports, imaging studies, or 
certifications stating their injuries. Furthermore, the study was 
conducted over a fairly short period of time. The addition of 
medical imaging and physical examination would aid in the better 
diagnosis of damage types. 
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Table 1: Injuries in Athletes

Athletics Badminton Cricket Football Hockey Karate Vollyball Table Tennis Squash 

Head And 0 1 1 0 0 1 0 0 0 
Neck 0.0% 2.8% 2.0% 0.0% 0.0% 4.0% 0.0% 0.0% 0.0% 

FACIAL 
INJURIES 

0 0 1 0 2 0 1 0 1 
0.0% 0.0% 2.0% 0.0% 3.7% 0.0% 5.3% 0.0% 3.4% 

SHOULDER 
1 3 15 7 0 2 3 7 2 

4.2% 8.3% 30.0% 12.5% 0.0% 8.0% 15.8% 35.0% 6.9% 

ELBOW 
1 1 1 6 0 0 0 0 0 

4.2% 2.8% 2.0% 10.7% 0.0% 0.0% 0.0% 0.0% 0.0% 

WRIST 
& HAND  

0 1 6 1 8 1 4 0 1 
0.0% 2.8% 12.0% 1.8% 14.8% 4.0% 21.1% 0.0% 3.4% 

GROIN 
0 0 1 1 1 0 1 0 0 

0.0% 0.0% 2.0% 1.8% 1.9% 0.0% 5.3% 0.0% 0.0% 

THIGH 
3 2 0 6 2 7 1 2 6 

12.5% 5.6% 0.0% 10.7% 3.7% 28.0% 5.3% 10.0% 20.7% 

KNEE 
0 2 0 8 13 2 0 0 3 

0.0% 5.6% 0.0% 14.3% 24.1% 8.0% 0.0% 0.0% 10.3% 

SHIN 
6 5 1 6 5 3 1 1 2 

25.0% 13.9% 2.0% 10.7% 9.3% 12.0% 5.3% 5.0% 6.9% 

ANKLE 
AND FOOT 

0 2 0 9 5 2 2 0 2 
0.0% 5.6% 0.0% 16.1% 9.3% 8.0% 10.5% 0.0% 6.9% 

SPINE 
5 1 3 2 0 0 2 1 1 

20.8% 2.8% 6.0% 3.6% 0.0% 0.0% 10.5% 5.0% 3.4% 
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LEARNING STYLES ASSOCIATION WITH ACADEMIC PERFORMANCE AMONG NURSING STUDENTS
1 2 3 4 5 6Sahib Jahan , Sardar Ali , Sher Bahadur , Dildar Muhammad , Iffat Aisha , Tariq Ahmad

ABSTRACT
Introduction: Nursing education is an evolving sphere and knowing learning styles of the students may play a crucial role as a 
foundation for designing suitable teaching strategies. Integration of instructional strategies according to the preferred learning styles 
of students in nursing education may bring excellence in their academic performance. Therefore, the impact of learning styles in 
association to the academic success of the nursing students need to be researched in order to have better outcomes in teaching and 
learning process.

Material & Methods: A cross-sectional study was carried out to determine the association of learning styles with academic 
performance among nursing students. Permission was granted from the review boards, concerned departments and participants of the 
study. Data was collected through VARK questionnaire. Data were analyzed using SPSS version 20. Chi- square tests were applied for 
comparison between grades of students with different learning style while ANOVA was used to compare mean marks obtained and 
Grade Points, where P- value <0.05 was considered as significant.

Results: A total of 177 sampled population with mean age of 23.9 ± 5.515 participated in the study. Around 60 (33.9%) males and 117 
(66.1%) females participated in the study. Most 99(54.8%) of them liked students centered teaching approach. The most common 
learning style was noted as Kinesthetic 56 (31.6%) followed by 38(21.5%) of read and write. There was no significant difference 
regarding the pattern of learning styles among Generic and Post RN BSN students (p=0.201).

Conclusion: Kinesthetic and visual learning styles were found the most preferred learning styles among nursing students as compared 
to the auditory or reading styles. Results showed that preferred learning style had a positive impact on the academic performance. 
Findings of the study further reflected that academic performance has a significant association with the learning styles of the student in 
nursing education therefore teaching and learning strategies must planned according to the learning styles of the students to excel the 
overall learning process and academic achievement of the students.
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INTRODUCTION
Each individual learner has a distinctive learning approach which 
is considered as a fundamental predictor during the studies that 
how a student or learner observe, relate and react to the learning 

1atmosphere.  Awareness to one's own learning method may assist 
2and improve the eminence and quality in wisdom and learning.  

Nursing education is progressing around the world and 
preferences in learning process are getting attention among the 
students. Therefore, students must have to be considered for their 
favored learning approach as it affects the academic achievement 

3- 4 among the students.  It also becomes an imperative obligation of 
the facilitators to guide the students with such a loom of 
instructional strategies that are thought to be compatible to their 

5-6learning methods and styles.  It has been found that the academic 
accomplishment is candidly and responsively linked to the 
inclination of the specific learning style among the students. 
Previous studies propose that students in nursing disciplines may 

review into their dimensions and capabilities to improve their 
7-9knowledge with the best use of their preferred learning styles.  

Various instruments have been developed to measure and identify 
the learning styles among the students however VARK model 
(Visual- Aural-Reading-and Kinesthetic) is one of the frequently 

10-12used method of assessment in this regard.  Leaning styles 
actually evolve over a period of time during the development of 
individual which ultimately become the preference of learning 

3style.  It reflects that the knowledge acquisition take place over a 
course of transformation of experiences. The new exposure and 
experience lead to capability of that person to get new knowledge 
and concepts. This also increases the cognitive ability and 

4wisdom of the learners.  knowing about learning style or 
preference of a learner is very important because it can help to 
organize the teaching material accordingly and also help to plan 
about to learn and adopt new learning styles which helps in getting 
in-depth understanding about the topic under study. This can lead 
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5to enhance learning quality and ultimately enhance the learning.  

It is therefore significant to recognize that which learning method 
is effective.  This  question  adds  more importance in teaching 

1and learning outcome in nursing education.  Knowing the 
differences among the learning styles and its outcome in terms of 
academic performance is very helpful in making effective 
teaching strategies. Learning styles have been reported as an 
effective tool for scheduling of operative and well-organized 
teaching and learning process. A well-organized teaching has 
been proven to be influential towards performance of the 

6learners.  In this regards the teaching styles play an important role 
because teachers have to ensure that the concept about the topic 
has efficiently transferred. Hence teachers need to prepare 
teaching material and execute these materials according to 
learning style of the students meaning that they have incorporated 
teaching strategies according to students with different learning 

2styles.  Educational and academic attainment among the students 
covers the broad spectrum of aspects including the objectives, 
goals, instructional approaches, learning management skills and 

6specific learning styles.  Learning styles of nursing students 
determine how he/she understands the information and how it 

7works for the students and the facilitators.  Students' Learning 
styles and its association with academic performance has been a 

8growing area of research in nursing education.  Previous literature 
has shown inconsistent findings of reflecting the association of 
learning styles with the academic performance in different 

13disciplines.  Further the learning styles have not been evaluated 
frequently for its relationship with academic performance in the 

14context of nursing students in Pakistan.  Therefore this study has 
been designed to identify pattern of learning styles its association 
with academic performance among nursing students in selected 
nursing colleges.

MATERIAL AND METHODS
An analytical cross-sectional study was conducted in four of the 
selected Nursing Colleges affiliated with Khyber Medical 
University Peshawar. The study setting was Institute of Nursing 
Sciences, Khyber Medical University, Post Graduate Nursing 
College Peshawar, Northwest College of Nursing and Rufaida 
College of Nursing Peshawar. The data were collected during July 
to September 2019. Assuming with the confidence interval of 
95%, anticipated population 0.50 with 0.05 of study power and 
total population 327, the sample size was calculated as 177. 
Convenient sampling technique was used to include the 
participants inthe study. Students were included from second 
semester of studies in two of the baccalaureate programs 
including Generic B.Sc Nursing and Post RN-B.Sc Nursing. 
Students awaited with results and unwilling to participate were 
excluded. Validated VARK questionnaire having reliability of 
(α=0.86) was used as a diagnostic tool. The questionnaire had 16 
items that categorized the learners (students) into four different 
learning styles namely: Visual and Aural, Read/write and 
Kinesthetic. Academic performance in terms of GPAs/grading 
system (i.e. A+, A, B+, B, C+, and C) was taken as per the 
university Criteria. Data were analyzed using software SPSS 
version 20. Mean and standard Deviation were used for continues 
data like age, marks obtained. Frequencies and percentages were 
calculated for categorical data like, gender, college name, grade 
achievements. Chi square test was applied for comparing the 
frequency of grade achievements. ANOVA was applied to 
compare mean marks obtained among s tudents  wi th 
different learning styles where P-value <0.05 was considered as 
significant. 

RESULTS
Demographics:
A total of 177 sampled subjects with mean age of 23.9 ± 5.515 
(ranged from 17-50 years) were the participants of the study. 

Majority 117(66.1%) of participants were female while 
60(33.9%) were male students. Findings of the study indicated 
that majority 56 (31.6%) of students from both the undergraduate 
nursing programs had kinesthetic learning styles followed by read 
& write 38(21.5%), multimodal 30 (16.9%), Visual 27(15.3%) 
and aural 26(14.7%) styles of learning respectively. For gender-
based distribution see figure 1 and for spectrum learning styles of 
the participants see figure 2.
Comparison of Academic Outcomes among Students to their 
Learning Styles: 
The analysis with ANOVA test reflected that highest mean scores 
(marks) were obtained by group who followed Visual and 
Kinesthetic learning styles while Read and Write and aural styles 
were found least effective. These differences were statistically 
significant (p=0.023) as shown in table 1. Similarly, the mean
percent of marks obtained by the students also indicated that 
Visual and kinesthetic learning styles were effective accounting 
for significant difference (p=0.032) and the same trends was 
found when it was computed and compared with the Grade Point 
Average (GPA) (p=0.022). For comparison of Academic 
Outcomes among Students to their Learning Styles see table 1.
Comparison of Academic Outcomes among Generic BSN 
Students:
Analysis further showed that when the academic outcomes were 
compared among the Generic students, a significant difference 
(p<0.05) was found among the students with the means scores of 
their marks. The mean obtained score of kinesthetic and visual 
groups were high as compared to students with other styles. 
Similarly, the percentages of obtained marks also indicated that 
students with above mentioned two learning styles (Visual and 
Kinesthetic) had high scores as compared to students with other 
learning styles. For comparison of Academic Outcomes among 
Generic BSN Students (n=99) see table 2.
Comparison of Academic Outcomes among Post-RN BSN 
Students:
Analysis of academic performance of Post RN BScN with their 
respective learning styles showed that there were differences in 
mean obtained marks, but these differences were not statistically 
significant (p>0.05). Though the highest marks were recorded 
among students with Visual and kinesthetic styles however these 
were not significant with a (p=0.64). Similar findings were found 
for average obtained percentages and Grade Point Average 
respectively with a (p=0.45). For Comparison of Academic 
Outcomes among Post-RN BScN Students (n=78) see table 3.
Comparing Grades of Students with Respect to Their Learning 
Styles:
The comparative analysis of grade achievement and learning 
styles showed that among visual nature of learning style majority 
5(18.5%) of the students had “A” grade followed by 12(44.4%) 
“B+” grade. Similarly, students from Aural styles 9 (34.6%) had 
“B” grade and 6(23.1%) C+ respectively. Among students with 
read and write learning styles 9(23.7%) had “A” grade while 
8(21.1%) scored “B” grade. Kinesthetic was found more effective 
as 14(25.0%) among them had A-grade followed by 14(25.0%) B- 

+grade and 14(25.0%) “B+” and 9(16.1%) had “C ” grade. 
Furthermore, the analysis reflected that majority 10(33.3%) of 
multimodal students had C+ while 6(20.0%) had B+ grades 
respectively.  All  the  grades  analysis  incomparison to learning 
styles showed statistically significant differences with a p value of 
(p-0.029). For Comparing Grades of Students with Respect to 
Their Learning Styles see table 4.

DISCUSSION
Spectrum of Learning Styles among sampled population reflected 
that majority 56 (31.6%) of students from both the undergraduate 
programs had kinesthetic learning styles followed by read & write 
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styles  with  38(21.5%),  multimodal  30 (16.9%), Visual 
27(15.3%) and aural 26(14.7%) respectively. In comparison to 
these findings a study has been conducted among BDS students. 
Kinesthetic was the dominant learning style among the students. 
Kinesthetic learning style with 30.1 % followed by 22.6% with 
visual style whereas multimodal was concluded with 19.9% with 

10the study findings.  A study conducted among pre-medical 
students, showed highest proportion where 33.8% of the study 
participants had read and write followed by 32.5% with 

11Kinesthetic styles.  Another study conducted among medical 
students revealed that majority (46.2%) had multimodal, 
followed by visual 24.1% and auditory 17.5% where kinesthetic 
nature of learning style was reported by 11.8% of medical 

12students.  Further another literature among nursing students 
reflected that 27.5% of nursing student had Kinesthetic style and 
similar proportion had auditory while 13.7% and 11.8% had read 
& write and Visual styles respectively where multimodal were 
found among 19.6% of the nursing students. All of these findings 
were found consistent to our study conducted however the sample 

14size of the reference studies were found less in comparson.  
Furthermore; the trends of learning styles in the study conducted 
showed that kinesthetic learning styles followed by read & write 
multimodal, Visual, and aural were the sequential preferred styles 
respectively. Studies among students in China have also shown 
the same trend that kinesthetic learning style was found among 
majority of students followed by aural and visual styles. In 
contrast a study from Saudi Arabia have indicated that most (two 
third) of the staff nurses had multimodal nature of learning. 
Studies from Scotland have reflected that majority 76(53%)  of  

15, 16nurses  had  visual  learning style.  
Furthermore, comparison of preferred teaching among nursing 
students indicated that 80(42.2%) of students were preferring 
conventional teaching approach and 97(54.8%) were of the view 
that they like to be thought owing facilitator and suggested to be 
the part of contemporary modes of learning. Students centered or 
contemporary approach has been appreciated by other studies as 

17well.
Analysis of the data further reflected that comparison of academic 
outcomes among nursing students with different learning styles 
indicated that highest mean score (marks) was obtained by group 

who followed Visual and Kinesthetic learning styles followed by 
Read and Write whereas aural styles were found least effective. 
These differences were statistically significant (p=0.023). 
Similarly, the mean percent of marks obtained by the students also 
indicated that Visual and kinesthetic learning styles were 
effective accounting for significant difference (p=0.032) and the 
same trend was found when Grade Point Average (GPA) was 
compared (p=0.022). In comparison a study conducted on dental 
students in Iran revealed that the common learning style was 
multimodal followed by aural and kinesthetic and showed 
significant association of learning styles with academic 
achievement however it was noted that reading and writing were 

18the preferred styles towards better academic performance.  The 
methodological differences were there among the given literature 
and current study findings however these differences may be 
further based on the educational methodologies, leaning 
atmosphere, academic facilities and courses of studies in the 
settings where the studies were conducted. Some of the other 
literature and studies have shown the same level of association 

19, 20established among nursing students.  

CONCLUSION
Learning styles play a vital role in the retention of the concepts as 
well students can perform better in their academic activities if 
teaching would be planned according to the preferred learning 
styles of the students. The current study findings concluded that 
Kinesthetic and Visual learning styles were found as the most 
common preferred learning styles as compared to the read and 
write styles among nursing students. Furthermore, it was found 
that there was a significant association between academic 
performances and learning styles of the studentstherefore, the 
instructional methods could be planned accordingly to have better 
outcome in learning as well as in the academic performance of the 
students. Certain limitations were found to conduct the study. The 
study was confined only to 4 of the institutes based on the 
approval and availability of the students. Finances and study 
program requirements were one of the major limitations to 
complete the study in 6 months duration. Access to the 
examination department for the results was another limitation to 
conclude the study on larger sample size.
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Figure 1: Gender Based Distribution of Participants Figure 2: Spectrum of Learning Styles among 
Nursing Students

Figure 2: Spectrum of Learning Styles among Nursing Students

Variables Mean Std. 95% Confidence Interval for Mean P-Value

Visual 478.5 61.9 454.0 503.0 

Aural 449.5 75.0 419.2 479.9 

Read and Write 473.7 64.0 452.6 494.7 

Kinesthetic 477.1 58.1 461.6 492.7 

Multimodal 453.9 65.0 

Visual 2.94 1.0 2.5 3.3 

Aural 2.23 1.1 1.7 2.7 

Read and Write 2.92 1.0 2.5 3.2 

Kinesthetic 2.96 0.9 2.7 3.2 

Multimodal 2.53 1.0 2.1 2.9 

Marks Obtained 

429.6 478.2 

Grade Point Average (GPA) 

Lower Bound Upper Bound

0.023 

0.022 
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Table 2: Comparison of Academic Outcomes among Generic BSN Students (n=99)
P-value

Upper 

Visual 443.0 56.8 411.6 474.5 

Aural 422.0 76.9 381.0 463.0 

Read and Write 438.3 49.6 412.8 463.8 

Kinesthetic 454.5 51.7 436.1 472.8 

Multimodal 426.2 56.7 398.0 454.5 

Visual 2.667 1.3048 1.944 3.389 

Aural 1.813 1.3150 1.112 2.513 

Read and Write 2.618 1.3979 1.899 3.336 

Kinesthetic 2.742 1.1328 2.341 3.144 

Multimodal 2.083 1.0744 1.549 2.618 

0.032 

0.082 

Variable Mean Std. 95% Confidence Interval 

Marks Obtained

Lower 

Grade Point Average (GPA) 

Table 3: Comparison of Academic Outcomes among Post-RN BScN Students (n=78) 
Variables Mean Std. 95% Confidence Interval for Mean P-Value

Visual 

Aural 

Read and Write 

Kinesthetic 

Multimodal 

Visual 

Aural 

Read and Write 

Kinesthetic 

Multimodal 

Marks Obtained 

Grade Point Average (GPA) 

Lower Bound Upper Bound
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Table 4: Comparing Grades of Students with Respect to Their Learning Styles 
P-ValueLearning Style Academic Achievements in terms of Grade

A B B+ C+ C F 

Visual 

Aural 

Read and Write 

Kinesthetic

Multimodal

5(18.5%) 2(7.4%) 12(44.4%) 3(11.1%) 3(11.1%) 2(7.4%) 

0(0.0%) 9(34.6%) 3(11.5%) 6(23.1%) 3(11.5%) 5(19.2%) 

9(23.7%) 8(21.1%) 8(21.1%) 7(18.4%) 3(7.9%) 3(7.9%) 

14(25.0%) 14(25.0%) 9(16.1%) 9(16.1%) 7(12.5%) 3(5.4%) 

02(6.7%) 4(13.3%) 6(20.0%) 10(33.3%) 5(16.7%) 3(10.0%) 

0.02 

0.64 

3.0 
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PARENTAL AWARENESS OF AUTISTIC SYMPTOMS IN CHILDREN
1 2 3 4Shazia Bibi , Hafsa Noreen , Hina Sameeullah , Sana Asghar

ABSTRACT
Introduction: Autism spectrum disorder is a collective term for a set of pervasive neurodevelopmental disorders characterized by 
moderate to severe impairments in expressive and receptive communication, social skills and socialization, and repetitive or 
stereotypical behaviors and interests. Evaluation and analysis of ASD includes a multidisciplinary group. Guardians should be made 
mindful of the angles identified with, social association troubles, discourse and language abilities delay, formative aptitudes delay, 
engine formative abilities delay for early distinguishing proof.

Material & Methods: The study design for this research was cross sectional survey. This study was carried out at Riphah International 
University Lahore Campus. Data was collected from Multan. The study duration was six months after the approval of BASAR. The 
study duration was January 2020 to August 2020. The study population included parents of Autistic children and parents of typically 
developing child. Children with age of 3 to 8 years were included. The study was carried out after informed consent. The sample size for 
this study was 200. Autistic children with comorbidity were excluded. Children with above the age of 8 years were excluded. A self-
modified questionnaire which consists of 24 questions was used. A total of 5 speech and language pathologist were asked to give their 
responses. Instrument's reliability was confirmed with Cronbach's alpha value of 0.809.

Results: The study findings provide a useful comparison of how people with and without autism view autism spectrum disorder in 
terms of awareness and perception. According to the study, there is a notable difference in the awareness and knowledge of autism 
between people who have it and those who do not.

Conclusion: It was concluded that both parents who have Autistic children and those who have normally developing children lack 
knowledge of the signs and symptoms of autism. However, somehow, parents of children with autism have little knowledge compared 
to normally developing children's parents.

Keywords: Autism, Awareness, Chemical Imbalance, Neurodevelopmental, Neurological
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INTRODUCTION
Autism spectrum disorder is a collective term for a set of 
pervasive neuro developmental disorders characterized by 
moderate to severe impairments  in expressive and receptive 
communication, social skills and socialization, and repetitive or 

1stereotypical behaviors and interests.  Autism is understood to be 
a severe social condition characterized  by n e u r o l o g i c a l 

2injuries linked to a wide range of healing environments.  At the 
age of two years, chemical  i m b a l a n c e  i s  d i a g n o s e d  a s 
neurological  disorder.  Males  are  more  likely  than  females  t o 
experience chemical imbalance, early birth, and fragile 
syndrome. Its incidence is increasing year, and among newborns 
in the US, the ratio of this condition is 1 in 45. The rise in numbers 
can be attributed to either the disorder's risk factors or the 
diagnostic scale's gradual inclusiveness. If a parent notices signs 
of mental illness in their child, such as lack of eye contact,    

3hyperactivity, increased attachment to toys, or lack of reaction.  
Autism spectrum disorder is evident before three years of age, 
with related impairment which affects individual life in many 
aspects. Since no biologic marker exists for the identification of 
Autism, professionals assess child development progress to 

access developmental issues. Causes of Autism are Virus or 
genetic problems, stress during pregnancy, immune system 

4problems during pregnancy and due to MMR vaccine.  
Multidisciplinary teamwork  for  the treatment of   aut ism  
Intervention  is compulsory for Autistic child it is based on the  
cognition  interpersonal  skills, physiological problems. 
Treatment based on the scientific based practices Applied 
Behavior Analysis (ABA). Applied Behavior Analysis (ABA) is 
an exhaustive treatment dependent on learning and conducting 
science. Thorough ABA treatment expects to improve the 
reactions and practices of kids through the use of conduct science 

5methods in a wide assortment of true settings.
Mental imbalance is a long-lasting neurodevelopmental state 
which influences the way people process the world. Autistic 
people show contrasts in their social correspondence, social 
communications, tactile sensitivities, alongside limited and 
tedious  interests  and  practices.  The pervasiveness of co morbid 
emotional well- being conditions in chemical imbalance is 
noticeably far above the ground. Challenges with emotional 
wellness are therefore thought to add to a less fortunate personal 

6satisfaction in mental imbalance Robertson 2009.  The hallmarks 
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of autism spectrum disorder include confined and repetitive 
interests and activities, as well as indicators of cognitive 
impairment in social conduct. It can be difficult for autistic 
children to operate when they exhibit violent behavior, severe 
tantrums, and self-harm. A crucial upgrade of these connected 
maladaptive practices was brought about by the handling of the 
uncharacteristic neuronal risperidone in the underlying 
examination of the chemical imbalance complex of the explore 

7unit laying on Pead's Psychopharmacology.
This study was conducted between 2 different families one family 
had autistic child and other one was not face this typically 
situation. Results showed that guardians of both mentally 
unbalanced and non-medically introverted youngsters were 
similarly prone to recognize vignettes of normally creating kids, 
yet guardians of medically introverted kids showed up 
progressively careful to indications of atypical improvement. 
Investigation of meeting information distinguished key socio-
cultural elements that either helped or frustrated the consideration 
of families with medically introverted kids inside the network, 
including the community's view of incapacity, convictions about 
the reasons for mental imbalance in the Western world and in 
number dependence on strict convictions in understanding and 

8tolerating a chemical imbalance analysis.
This study included the knowledge about Autism between 
developed countries and Pakistan method was used for this study 
med guide Clinical Directory for the sample frame. It is basic that 
general experts in Karachi increase a contemporary 
comprehension of ASD with the goal that convenient intercession 

9can be executed.
The study was conducted on the significance of early 
distinguishing, in parents among Autism. The technique included 
readiness of pictorial slides for the learning bundle, a self-planned 
survey, to evaluate the mindfulness level about mental imbalance, 
when the instructive program. A booklet and flyer about ASD 
were additionally arranged. The outcomes were exposed to rate 
investigation Evaluation and analysis of ASD includes a multi 
disciplinary group. Guardians should be made mindful of the 
angles identified with, social association troubles, discourse and 
language abilities delay, formative aptitudes delay, engine 
formative abilities delay for early distinguishing proof.

MATERIAL AND METHODS
The objective of this study was to find the parental awareness of 
autistic symptoms among parents with autism and typically 
developing children in Multan Pakistan. The study design was 
comparative cross- sectional survey. Data was collected from 
Neuron clinic Multan and Al Khaliq Patients care Nishter Road 
Multan. The study duration was 6 months after the approval of 
BASAR. The study duration was January 2020 to August 2020. 
Data was taken from parents of autistic and typically developed 
children between the ages of 3 to 8 years. Convenient sampling 
technique was used in this study. Participants were recruited who 
fulfill the criteria of inclusion. Sample size of 200 was calculated 
on the bases of prevalence of autism which was 45% (10) by using 
95% confidence level and 5% significant interval through online 
calculator. The total sample size was 200 parents of children with 

11Autistic Symptoms and typically developed children.  Those 
parents were included in the study whose children were Autistic 
and typically developed. Those parents were included whose 
children ages were between 3 to 8 years. Children of the parents 
who were more than 8 years were not included in the study. 
Autism with CP or Autism with hearing impairment, Autism with 
or other structured issues were excluded. Medical conditions such 
as epilepsy, developmental disorder, intellectual disability, were 
also excluded.
A self-modified questionnaire was developed through literature 
review and expert opinion. All the participants fulfilling the 
inclusion and exclusion criteria were included in the study after 
taking informed consent. Medical conditions and other diseases 

with Autism were excluded such as epilepsy. Data were analyzed 
through SPSS21.A self-developed questionnaire was developed 
with the help of literature review and expert opinion. Instrument's 
reliability was confirmed with the help of Cronbach's alpha, it was 
0.89. The data was statistically analyzed by application of 
descriptive statistics through SPSS21.

RESULTS
Table No.1: Descriptive Statistics 
Table No. 2: Awareness of Autism
The study findings provide a useful comparison of how people 
with and without autism view autism spectrum disorder in terms 
of awareness and perception.
According to the study, there is a notable difference in the 
awareness and knowledge of autism between people who have it 
and those who do not.

DISCUSSION
The objective of this study was to investigate the parental 
awareness of autistic symptoms in children. According to the 
result of current study it is revealed that there are number of 
people whom they don't know about Autism. Most people don't 
agree with autism's strong signs and symptoms. Respondents 
strongly agree or disagree with different assessment 
questionnaire methods. For example, considering present study, 
we give a strong sign of autism, which was hand flapping, but 
most people responded that they did not agree with the sign. And 
some people agree that they have autism child, but without 
autism, parents don't know about different signs of autism. The 
findings of this study consist of the findings of past research, 
whose result indicate that, shockingly, our populace showed an 
absence of mindfulness and information with respect to chemical 
imbalance. To fill this hole, mindfulness projects ought to be 
directed to advance parent's information with respect to chemical 
imbalance, to consider early findings and a suitable treatment 
plan. On a positive note, most were eager to get their youngsters 
tried and treated in the event of a conclusion. Be that as it may, just 
few members knew about mental imbalance communities. 
General specialists are expected to assume a key function in 

3guiding guardians about mental imbalance.
The findings of this research explained that there is a need to raise 
awareness about autism among parents. Even well-educated 
people in any field do not know about autism. Past studies also co-
relate with current study results, so that current experts in the field 
contain an uneven knowledge of mental imbalance because of the 
essence of a few misunderstandings with respect to many the 
striking things to see of chemical imbalance including influential, 
intellectual and enthusiastic things to see. The examination has 
experimental ramification and call designed for proceed with 
training for medical care specialists across disciplines regarding 

11chemical Imbalance in Multan.  The current study explains that 
school teacher knowledge of autism is insufficient. The teacher 
doesn't know about early signs of autism. Past studies also agree 
with the current study. Instructors have an insufficient 
comprehension of mental imbalance because of a few misguided 

12judgments.
The primary school teacher does not know about autism. It is 
compulsory for all teacher primary teachers to be basic caregivers 
for children. In the light of past research, primary school teachers 
have insufficient knowledge. The absence of mindfulness among 
educators with respect to chemical imbalance. We recommend 
that schools execute legitimate preparation programs for 
educators to prepare them to diagnose autistic kids and then show 

13them likewise.  According to the current study, people in the 
urban areas have more knowledge about autism than people in 
ruler areas people. The lack of awareness is greater in ruler areas 
than in urban areas. Considering past studies, a lack of autism 
awareness among mothers is common. It is important that the 
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mother's knowledge is most important among those with autism. 
The discovery shows helpless information and disposition of 
mother towards kids with mental imbalance problem. This finding 
isn't unexpected, in light of the fact that in most country networks, 
a significant number of the essential medical care habitats are not 
appropriately prepared for determination of the problem and 

14demeanor of networks towards the infection is as yet poor.
We know from the current study that some children have autism. 
Those parents have enough knowledge about autism. Those 
parents' children who do not have autism, so they don't know 
much about autism. A lot of people blame only society for the 
cause of autism. According to past study in the center aspect of the 
twentieth century, guardians were every now and again accused of 
causing chemical imbalance. Even though this thought is not, at 
this point, predominant in proficient circles, this subjective 
examination shows that guardians experience fault from network 
individuals and more distant family. Eleven guardians of 
youngsters with chemical imbalance partook in two center 
gatherings. This subjective examination analyzed topics of parent 
fault just as guardians' own conceptualizations of chemical 
imbalance. Results shows that guardians experienced fault for 
their youngsters' mental imbalance related conduct from people 
in general and more distant family, yet most guardians saw the kid 

15with chemical imbalance in certain manners.
There is a lack of awareness about autism among parents and 
professionals in Multan. Due to the lack of diagnosis in the 
beginning, it goes to an extreme level. General specialists (GPs) 
could have a significant role in early analysis of chemical 
imbalance. There have been no examinations assessing the 
information on GPs with respect to mental imbalance in Multan. 
We planned to fill that hole by surveying information and 
mentality of GPs in Multan with respect to chemical imbalance. 
We led a cross-sectional study about "mental imbalance." Our 
outcomes show that GPs under 30 years old and the individuals 
who acquired their Medical Degree over the most recent 5 years 
are bound to report information about chemical imbalance. 
Likewise, among those detailing information about chemical 
imbalance, many held misguided judgments with respect to the 
signs and side effects and etiology.

CONCLUSION
It was concluded that both parents who have Autistic children and 
those who have normally developing children lack knowledge of 
the signs and symptoms of autism. However, somehow, parents 
with autism have little knowledge compared to normally 
developing children's parents.
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Table No.1: Descriptive Statistics 
Attribute Distribution Values Number Percent 

Gender 
Male 

Female 128 64 
72 36 

20-30 54 27 
30-40 110 55 

Age(years) 40 Years Above 36 18 
M.S 43 21.5 

Master 48 24 
Bachelor 43 21.5 

F.A 29 14.5 
Education other 37 18.5 

Urban 108 54 
Residence Rural 92 46 

Public 95 47.5 
Institution Private 87 43.5 
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Table No 2. Awareness of Autism 
Autism Awareness Disagree Strongly Disagree I Don't know Strongly Agree Agree 

71 29 0 0 0 

22 8 44 9 17 
Children with autism do not show 
social interaction, even to Family 
members 

42 16 2 28 12 

17 3 42 24 14 

Autism is a neuro developmental 
disorder 

44 31 3 14 8 

22 8 21 26 23 

Motor developmental delayed is a 
sign of autistic child 

45 20 3 17 15 

12 1 17 34 36 
Autistic children's withdrawal is 
most part because of cold, 
rejecting parents  

9 1 1 61 28  

13 0 35 26 26 

Lack of interest in interacting 
with other children 

52 12 0 22 14 

13 2 34 37 14 

Children with autism have special 
talents or abilities 

46 17 1 21 15 

9 1 33 32 25 

Autism presents just in childhood 
22 13 24 26 15 

0 0 69 14 17 
Parental advising on preparing 
methods is one successful 
treatment of Autism 

55 10 3 16 16 

10 2 55 20 13 

Functioning level is poor in 
Autistic child 

46 15 10 21 8 

12 0 26 24 38 
Autism is under-perceived and 
frequently missed in Autism 
general practice 

54 13 4 15 14 

11 3 36 31 19 

Autism Autistic children don't 
feel afraid. 

14 12 5 41 28 

24 6 37 17 16 

Lack of eye contact is a sign of 
autism 

32 15 6 36 11 

17 7 39 26 11 

Lack of eye contact is a sign of 
autism  

41 11 1 33 14 

12 6 51 15 16 

I know enough about autism 
spectrum disorder 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 
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A child with poor language skills 
is autism sign 

29 20 6 26 29 

20 5 30 21 24 

Autistic children get problems in 
the minor change of routine life 

30 17 4 38 11 

57 23 4 7 9 

Autistic child has limited or 
deficient of attention span 

29 2 36 38 13 

14 3 42 23 18 

Autistic child play with same toy 
for hours 

21 5 5 49 20 

14 5 43 22 16 

Autism can occur in mild as well as 
extreme form  

59 11 4 17 9 

16 9 42 15 18 

Hand Flapping is a common sign 
of Autism 

15 51 3 17 14 

15 9 42 20 14 

Autistic children produce unusual 
sound every time 

28 32 15 17 8 

13 2 29 31 25 

I understand Autism is a for life 
condition 

21 3 31 33 12 

13 2 52 27 6 

Autism is treatable/curable 
6 2 5 53 34 

6 1 69 14 9 
Lack of awareness about autism 
among professionals or parents
in Pakistan 

45 19 0 25 11 

9 25 23 30 13 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

With Autism 

Without Autism 

Table No 2. Awareness of Autism 
Autism Awareness Disagree Strongly Disagree I Don't know Strongly Agree Agree 
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LEARNING CURVE OF FULL ENDOSCOPIC LUMBAR SPINE SURGERY; A 
RETROSPECTIVE ANALYSIS AT FAROOQ NEUROSPINE INSTITUTE PESHAWAR

1 2 3 4 5 5 5Muhammad Farooq , Muhammad Idrees , Ikram Alam , Ali Shahjehan , Syeda Farwah , Haider Ali , Abdal Wasim Khan
ABSTRACT
Introduction: Learning curve for minimally invasive endoscopic spine surgeries is the required time in which a surgeon becomes 
proficient in the skill of operating through the endoscope along with the quantity and number of cases needed to master specific 
Minimally Invasive endoscopic spinal procedures. The aim of this retrospective study was to investigate the learning curve of full 
endoscopic lumber spine surgery from the experience of an individual practicing endoscopic spine neurosurgeon.

Material & Methods: The records of patients who underwent full endoscopic spine surgery from March 2018 to March 2022 were 
evaluated at Afridi Medical Complex, Peshawar. To evaluate the learning curve, cases were categorized into four sequential groups 
based on the order of surgeries performed. Group 1 comprised the initial cases encompassing first year (2018-2019), and subsequent 
cases were grouped into Group 2, 3 and 4 representing year 2019-2020,2020-2021,2021-2022. The learning curve was assessed 
through the analysis of various outcome parameters, including operative time, intraoperative complications, postoperative 
complications, length of hospital stay, and patient-reported outcomes.

Results: A total of 543 patients met the inclusion criteria and were included in the analysis. The majority of patients were males (n =346, 
64%) and 194(36) % were female. Mean operative time reached to plateau level at 160th surgery. Mean operative time decreased 
throughout each year from 90 minutes (Group 1) to 75 (Group 2), 60 (Group 3) and 45 (Group 4).

Conclusion: Progressive reduction in operative time and favorable patient-reported outcomes along with decreased complications are 
noted as surgical experience increased in operating endoscopic spine surgeries. These results underscore the importance of ongoing 
training and proficiency in full endoscopic techniques, ultimately enhancing patient care and outcomes in neurosurgical practice.
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INTRODUCTION
Endoscopic lumber spine procedures characterized as minimally 
invasive techniques including transforaminal and interlaminar 
approach has gained worldwide popularity over the past few 
decades in the management of disc herniations at different levels 
owing as an alternative to conventional open surgeries which are 
associated with large incisions and greater muscle injury leading 

1,2to secondary instabilities.  Lower surgical morbidity and 
mortality are associated with endoscopic procedures. However, 
the procedure requires specific skills and expertise owing to 
which majority of the spine surgeons are still unfamiliar and uses 

3the conventional discectomy procedures.
Learning  curve  for  minimally  invasive endoscopic spine 
surgeries is the required time in which a surgeon becomes 
proficient in the skill of operating through the endoscope   
along with the quantity and number of cases needed to master 
specific Minimally Invasive endoscopic spinal procedures in 
terms of anticipated blood loss, decrease operational time, 
minimal  sof t  t i ssue dissect ion,  associa ted adverse 

4events/morbidity and mortality.  Different studies had described a 
steep learning curve for lumber spine endoscopic procedures as 
the surgical outcomes of these procedures are strongly associated 

5,6with the skillfulness of the surgeon.  Decreased  skillfulness and 
training in equipment's handling in endoscopic procedures have 
resulted in the more steeped curve and increased rate of 
complications which can be attributed to as main barriers 
hindering the incorporation of these minimally invasive 
procedures as primary treatment options for patients suffering 

7from disc or lateral canal stenosis.  Although the steep learning 
curve is reported in literature, but no such data is reported from 
Pakistan and therefore the aim of this study was to report the 
experience of a single practicing endoscopic spine neurosurgeon 
in the province and to report the learning curve of full endoscopic 
lumber spine surgeries.

MATERIAL AND METHODS
A retrospective observational analysis was conducted using data 
collected from Farooq neurospine institute at Afridi Medical 
Complex, Peshawar, spanning a period of 4 years from March 
2018 to March 2022. The study was conducted in accordance with 
the principles outlined in the Declaration of Helsinki and Ethical 
approval was granted from the Institutional Review Board of 
Afridi Medical complex. Patient confidentiality and privacy were 
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strictly maintained throughout the study. Patient records, surgical 
notes, and imaging reports of all lumbar endoscopic surgeries 
performed by the single neurosurgeon during the study period 
were reviewed. Inclusion criteria encompassed patients who 
underwent full endoscopic lumbar spine surgery by the same 
neurosurgeon. Cases with incomplete or inadequate 
documentation or operated by other surgical techniques were 
excluded from the analysis. Data was collected about the mean 
age, duration of pain and level of endoscopic surgery along with 
surgical outcomes. Surgical details including the level of lumbar 
spine operated on, specific procedure performed, operative time, 
blood loss, complications encountered, and intraoperative 
findings were recorded for each case.
Surgical steps of Inter laminar approach:
In the interlaminar approach, the surgical procedure began with 
the administration of general anesthesia, which included 
induction using medications such as propofol, Acuron, and 
Nelbufin, with the dosage adjusted according to the patient's body 
weight. Once the patient was under anesthesia, they were 
carefully positioned in a prone orientation, and a bolster was 
strategically placed beneath the chest and abdomen to ensure the 
pelvis was adequately free and accessible for the surgical 
intervention. The surgical team maintained aseptic conditions by 
diligently scrubbing the lumbar area and applying sterile draping.
To guide the surgical steps, an anteroposterior (AP) image was 
obtained to precisely identify the entry point for the procedure. A 
7mm incision was then made at this designated entry point, and 
the lumbar fascia was incised using a 15mm knife. A dilator was 
introduced medially to the facet joint, and a working sheath was 
placed over the dilator. Once the sheath was in position, the dilator 
was removed, and an endoscope was introduced for precise 
visualization of the surgical field. The remainder of the surgical 
procedure was conducted under endoscopic guidance, ensuring a 
clear view with the assistance of constant irrigation.
During the procedure, the surgical team coagulated the 
surrounding muscle using RF cautery or a probe, and the 
ligamentum flavum was meticulously cleared. An annular cutter 
wasemployed to create a hole in the ligamentum flavum, placed as 
medially as possible. The ligamentum flavum was then carefully 
cut from the medial to the lateral side, extending up to the lateral 
border of the nerve root. The lateral border of the nerve root was 
identified, and the nerve root was gently retracted medially, with 
the beveled tip positioned on the lateral side of the nerve root. The 
beveled tip was rotated 180 degrees to protect the nerve root.
Further in the procedure, vessels on the disc were coagulated, and 
discectomy was performed to address the condition. The surgical 
team conducted a final assessment by ensuring the free movement 
of the nerve root to confirm successful decompression, ensuring 
both the safety and efficacy of the procedure.
Surgical steps of Trans foraminal approach:
In the transforaminal approach, the patient was placed in a prone 
position to facilitate access to the affected area. A bolster was 
positioned to ensure the abdomen and pelvis were free and well-
supported. An anteroposterior (AP) image was obtained to 
delineate the spinous process line, followed by the drawing of a 
discal line to mark the target site. Subsequently, a disc inclination 
line was sketched on the lateral image, measuring the distance 
from the anterior aspect of the disc to the patient's back surface.
The measurement obtained from the disc inclination line served 
as the entry point from the medial line, established by the spinous 
process line, for the transforaminal discectomy. To ensure patient 
comfort and minimize discomfort, a 10% lidocaine solution was 
administered at the entry point, effectively anesthetizing the skin 
and underlying muscle.
An 18-gauge cannula was then introduced at the entry point, 
directed towards the transforaminal area to target the superior 
articular process. Once the superior articular process was 
identified, the needle was slightly withdrawn and repositioned 

into the disc space. Subsequently, a discography was performed to 
confirm the accuracy of the entry point. Following this 
confirmation, the stylet was removed from the cannula, and a 
guide wire was inserted in its place, accompanied by the removal 
of the cannula.
A dilator was then placed over the guide wire and introduced into 
the foramen, its positioning verified through lateral and 
anteroposterior imaging. The dilator was then removed, and a 
working sheath was inserted in its stead. The endoscope was 
introduced through the working sheath, and the remainder of the 
surgery proceeded under endoscopic visualization with constant 
irrigation.
A radiofrequency (RF) probe was employed to identify the 
anatomical landmarks within the surgical site. Once these 
structures were correctly located, the disc was carefully removed, 
providing unobstructed access to the transversing nerve root, thus 
achieving complete decompression. Following the successful 
decompression, the endoscope was removed, concluding the 
procedure.
Learning Curve Assessment:
To evaluate the learning curve, cases were categorized into four 
sequential groups based on the order of surgeries performed. 
Group 1 comprised the initial cases encompassing first year 
(2018-2019), and subsequent cases were grouped into Group 2,3 
and 4 representing year 2019-2020,2020-2021,2021-2022. The 
learning curve was assessed through the analysis of various 
outcome parameters, including operative time, intraoperative 
complications, postoperative complications, length of hospital 
stay,   and   patient-reported   outcomes.
Postoperative MRI was indicated only for those patients with 
postoperative pain or nerve injury.
Data Analysis:
Descriptive statistics were used to summarize patient 
demographics, surgical characteristics, and outcome variables. 
Continuous variables were presented as means ± standard 
deviations (SD). Categorical variables were expressed as 
frequencies and percentages. To assess the learning curve, trends 
in outcome variables across different surgical groups were 
analyzed using appropriate statistical tests. ANOVA was used for 
the association of those categorical variables having more than 
two categories with the normally distributed continuous variable 
while for not normally distributed data, Kruskal- wallis test was 
applied. The learning curves for the transforaminal and 
interlaminar procedures of full-endoscopic discectomy were 
assessed by Spearman's coefficient of rank correlation (rho).
A positive significance level was assumed at a probability of less 
than 0.05.Data analysis was performed using SPSS version 26.A 
p-value of less than 0.05 was considered statistically significant.

RESULTS
Patient Demographics:
A total of 543 patients met the inclusion criteria and were included 
in the analysis. The mean age of the patients was 43 years (SD = 
[13.8) with a range of 37-58 years. The majority of patients were 
males (n =347 , 64%%) and 196[36] % were female. Mean follow 
up time was 8 months. Mean duration of pain was 4 months ± 
17.3.
Majority of the cases were operated at L5-S1 level 300 (55%) 
through interlaminar approach followed by at L4, L5 149 (27%). 
While majority of cases through trans foraminal approach were at 
L4, L5 55(10%). Frequency and percentages of approaches at 
each level is mentioned in table 2.
Surgical Characteristics:
The surgical characteristics of the included patients are 
summarized in Table 3. The most common indication for lumbar 
endoscopic surgery was disc herniation 392(72%) followed by 
spinal stenosis 152(28) %. Mean operative time for full 
endoscopic discectomy was 67.5 minutes.
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Mean operative time for L4, L5 transforaminal approach was 46 
minutes while mean operative time for L5, S1 through 
interlaminar approach was 42 minutes. The number of patients 
who could ambulate without any postoperative leg pain as soon as 
they regained consciousness from general anesthesia were 
462(85%).
Operative blood loss was very negligible throughout the cases. 
Dural tears were observed in 2 patients while no patient had 
postoperative bleeding.2 patients had nerve root injury reported. 
Persistent symptoms after surgery at follow ups were reported by
5 patients. Recurrence of symptoms was observed in 4 patients 
while 2 patients were again re operated.
Learning Curve Assessment:
The learning curve was evaluated by dividing the cases into four 
sequential groups based on the order of surgeries performed. 
Group 1 included the first (2018- 2019), and subsequent cases 
were grouped into Group 2,3 and 4 representing the year 2019-
2020,2020-2021,2021-2022. The mean operative  time  
decreased  progressively across the surgical groups along with 
intra and post-operative complications, as depicted in table 5.
In group 1 first three cases were converted to open surgery while 
incomplete decompression was reported in 2 patients. Length of 
hospital stay was same for all group of patients. In group 2 there 
were two nerve root injuries observed, one was due to multiple 
surgeries done before and a tightly adherent nerve root and cauda 
equine and patient demonstrated foot drop post operatively. 
Significant improvement in terms of operating time (Figure 1), 
complications (Figure 2) and patient reported symptoms was 
observed as the surgeon gained experience throughout these 
years.
Mean operative time reached to plateau level at 120th surgery 
while for interlaminar approach the plateau was achieved after 30 
cases.
An analysis of variance (ANOVA) was conducted to assess the 
differences in operative time across the surgical groups. A 
statistically significant decrease in mean operative time was 
observed as surgical experience increased (p 0.002).
Patient-Reported Outcomes:
Patient-reported outcomes were evaluated using the visual 
analogue scale and Oswestry low back pain questionnaire. Mean 
pain score on VAS pre-operatively was 8 while post operatively 
was improved to 2 indicating significant level of improvement in 
pain scores. Pre-operative mean Oswestry low back pain 
questionnaire score mean was 32 indicating moderate disability 
while post operatively mean score reported was 3.

DISCUSSION
The present study investigated the learning curve associated with 
full endoscopic lumbar spine surgery, an evolving and minimally 

8,9invasive approach to address various lumbar spine pathologies.  
We assessed this learning curve by categorizing patients into four 
sequential groups based on the order of surgeries performed over 
the course of four years (2018-2022).
Endoscopic spinal surgery has significant surgical benefits over 
conventional spinal surgery, including less postoperative 
discomfort and quicker recovery times because of less 

10,11complications, according to previous literature.  Indications for 
endoscopic spinal surgery now include more complex situations, 
such as substantially migrated disc herniation, in addition   to   

12conventional   simple   discherniations.  However, there remain 
barriers for spine surgeons to use endoscopic spine surgery as the 
primary treatment for lumbar canal stenosis because of the steep 

13learning curve and high complication rates.
Mean operative time reported in our study was 67.5 minutes 
throughout the study duration which was more than 100 minutes 
starting from the initial surgeries and then becoming to the plateau 

in the subsequent years as the expertise and confidence of the 
surgeon increased. This mean time in our study is less than as 
observed by a study done by Chul-Woo Lee, Kang-Jun Yoon in 
2019  which  reported  the  mean  time  of 84.51±31 minutes and a 

14plateau at 100th surgery.  In our study mean operative time 
reached to plateau level at 120th surgery while for interlaminar 
approach the plateau was achieved after 30 cases. The findings are 
in accordance with a study carried out Moscow, Russia in 2020 in 
which the plateau was achieved for operating time in interlaminar 

15approach after 20 cases to 45 minutes.  This result is consistent 
with what Wang et al reported as the mean time for IL operation 

16after 20 cases, which was 43 12 min.
The neurosurgeon emphasized the critical importance of a 
surgeon being well- equipped with specialized endoscopic 
instruments to ensure the smooth execution of surgeries. Initially, 
the surgeon embarked on performing percutaneous full 
endoscopic lumbar laminectomies and foraminotomies using 
basic endoscopic tools typically employed for endoscopic 
discectomies. The turning point occurred when specialized 
endoscopic instruments specifically designed for decompression 
procedures were introduced. This breakthrough effectively 
resolved the impasse, reinvigorating the surgical process, and 
notably reducing the overall operative times emphasizing the 

17,18importance of up to date instruments.  These specialized 
endoscopic tools included drills equipped with large-sized burrs, 

7,19boasting high speed and robust torque capabilities.  However, 
it's worth noting that while the current array of endoscopic 
instruments has significantly improved the surgical experience, 
there are still areas where enhancements are needed.
One of the most important findings was the progressive decrease 
in mean operative time as the surgical experience increased. This 
trend highlights the proficiency and efficiency gained by the 
surgical team over time. The mean operative time decreased 
significantly from 90 minutes (±13.5) in the initial group (2018-
2019) to 45 minutes (±2.6) in the most recent group (2021-2022). 
This substantial reduction in operative time suggests that 
surgeons became more proficient at performing full endoscopic 
lumbar spine surgery as they gained experience. Our statistical 
analysis, using analysis of variance (ANOVA), corroborated 
these observations, demonstrating a statistically significant 
decrease in mean operative time (p < 0.002) as surgical 
experience increased. This reduction in operative time is of 
clinical significance, as it can lead to shorter anesthesia exposure 

20,21for patients and potentially reduced healthcare costs.
Failure rate, complication rate, and clinical outcome are 
additional clinically significant factors that are used to evaluate 
surgeon skill as they progress along the learning curve. In 
minimally invasive spine surgery, the majority of complications 

20and failed surgeries typically happen during the learning phase.  
The clinical outcome is worse and the complication rate is higher 
at the novice level than at the expert level, according to numerous 

22,23research on minimally invasive spine surgery.  These findings 
are also in accordance with our study as relatively increased 
number of complications and nerve injuries were reported in the 
novice and initial years stage, subsiding and reducing to a 
negligible level at the end of fourth year.
The limitations of the study are the single-center retrospective 
analysis, which may introduce selection bias and limit the 
generalizability of the findings. The study's retrospective nature 
limits the ability to control for confounding variables that may 
impact surgical outcomes. Future research should consider multi-
center prospective studies to enhance the external validity of the 
findings and reduce potential biases. Long-term follow-up studies 
are essential to evaluate the durability of surgical outcomes and 
the potential for recurrence or complications over time.
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CONCLUSION
The results of our study concluded that progressive reduction in 
operative time and favorable patient-reported outcomes along 
with decreased complications are noted as surgical experience 

increased in operating endoscopic spine surgeries. These results 
underscore theimportance of ongoing training and proficiency in 
full endoscopic techniques, ultimately enhancing patient care and 
outcomes in neurosurgical practice. 

REFERENCES
1. Son S, Ahn Y, Lee SG, Kim WK. Learning curve of 
percutaneous endoscopic interlaminar lumbar discectomy versus 
open lumbar microdiscectomy at the L5–S1 level. PLoS One. 
2020;15(7):0236296.

2. Ujjan BU, Nawaz S, Khalil S, ur Rehman M, Maqsood A, De 
Simone M. Endoscopic Microdiscectomy Versus Conventional 
Discectomy for Lumber Disc Diseases; A Randomized 
Controlled Trial at Tertiary Care Hospital. Pakistan Journal of 
Medical & Health Sciences. 2022;16(09):661-.

3. Morgenstern R, Morgenstern C, Yeung AT. The learning curve 
in foraminal endoscopic discectomy: experience needed to 
achieve a 90% success rate. International Journal of Spine 
Surgery. 2007;1(3):100-7.

4. Epstein NE. Learning curves for minimally invasive spine 
surgeries: Are they worth it? Surgical neurology international. 
2017;8:61.

5. Hsu H-T, Chang S-J, Yang SS, Chai CL. Learning curve of full-
endoscopic lumbar discectomy. European Spine Journal. 
2013;22(4):727-33.

6. Hahn B-S, Park J-Y. Incorporating New Technologies to 
Overcome the Limitations of Endoscopic Spine Surgery: 
Navigation, Robotics, and Visualization. World Neurosurgery. 
2021;145:712-21.

7. Lee CW, Yoon KJ, Kim SW. Percutaneous Endoscopic 
Decompression in Lumbar Canal and Lateral Recess Stenosis - 
The Surgical Learning Curve. Neurospine. 2019;16(1):63-71.

8. Wu  PH,  Kim  H-S,  Jang  I-TJN.  A narrative review of 
development of full- endoscopic lumbar spine surgery. 
2020;17(Suppl 1):S20.

9. Chen C-M, Sun L-W, Tseng C, Chen Y-C, Wang G-CJPO. 
Surgical outcomes of full endoscopic spinal surgery for lumbar 
disc herniation over a 10-year period: A retrospective study. 
2020;15(11):e0241494.

10. Phan K, Xu J, Schultz K, Alvi MA, Lu VM, Kerezoudis P, et 
al. Full-endoscopic versus micro-endoscopic and open 
discectomy: a systematic review and meta- analysis  of  outcomes  
and  complications. 2017;154:1-12.

11. Komp M, Hahn P, Oezdemir S, Giannakopoulos A, 
Heikenfeld R, Kasch R, et al. Bilateral spinal decompression of 
lumbar central stenosis with the full-endoscopic interlaminar 
versus microsurgical laminotomy technique: a prospective, 
randomized, controlled study. 2015;18(1):61.

12. Choi K-C, Lee DC, Shim H-K, Shin S-H, Park C-KJWN. A 
strategy of percutaneous endoscopic lumbar discectomy for 
migrated disc herniation. 2017;99:259-66.

13. Ahn YJEromd. Transforaminal percutaneous endoscopic 
lumbar discectomy: technical tips to prevent complications. 
2012;9(4):361-6.

14. Lee C-W, Yoon K-J, Kim S-WJN. Percutaneous Endoscopic 
Decompression in Lumbar Canal and Lateral Recess Stenosis? 
The Surgical Learning Curve. 2019;16(1):63-71.

15. Zelenkov P, Nazarov VV, Kisaryev S, Pimenova L, Zakirov 
BA, Goldberg M, et al. Learning Curve and Early Results of 
Interlaminar and Transforaminal Full- Endoscopic Resection of 
Lumbar Disc Herniations. 2020;12(3).

16. Wang H, Huang B, Li C, Zhang Z, Wang J, Zheng W, et al. 
Learning curve for percutaneous endoscopic lumbar discectomy 
depending on the surgeon's training level of minimally invasive 
spine surgery. 2013;115(10):1987-91.

17. Ahn YJAoTM. Current techniques of endoscopic 
decompression in spine surgery. 2019;7(Suppl 5).

18. Kim  H-S,  Wu  PH,  Jang  I-TJN.Development of endoscopic 
spine surgery for healthy life: to provide spine care for better, for 
worse, for richer, for poorer, in sickness and in health. 
2020;17(Suppl 1):S3.

19. Chung AS, McKnight B, Wang JCJWN. Scientific view on 
endoscopic spine surgery: can spinal endoscopy become a 
mainstream surgical tool? 2021;145:708-11.

20. Sclafani JA, Kim CWJCO, Research® R. Complications 
associated with the initial learning curve of minimally invasive 
spine surgery: a systematic review. 2014;472:1711-7.

21. Dagash H, Chowdhury M, Pierro AJJops. When can I be 
proficient in laparoscopic surgery? A systematic review of the 
evidence. 2003;38(5):720-4.

22. Choi K-C, Lee J-H, Kim J-S, Sabal LA, Lee S, Kim H, et al. 
Unsuccessful percutaneous endoscopic lumbar discectomy: a 
single-center experience of 10 228 cases. 2015;76(4):372-81.

23. Dhall SS, Wang MY, Mummaneni PVJJoNS. Clinical and 
radiographic comparison of mini–open transforaminal lumbar  
interbody  fusion  with  open transforaminal lumbar interbody 
fusion in 42 patients with long-term follow-up. 2008;9(6):560-5.

54



Rehman Journal of Health Sciences Vol. 06, No. 01, 2024

55

Table 2: Levels of Operated Cases 
Levels & Approach Frequency/Percentage 

Gender 

Age 

Male: 347(64%)  
Female: 196(36%)  
Mean:  43 ± 13.8 

Range: 37-58 Years 

Table 1: Patient Demographics 
Variables 

Mean Follow up 8 months 
Mean duration of pain 4 months ± 17.3. 

Frequency/Percentage 
L5-S1 interlaminar approach 
L4,L5 interlaminar approach 
L3,L4 Interlaminar approach 

L4,L5 transfromainal approach 
L3,L4 transfromainal approach 
L2,L3 transfromainal approach 
L1,L2 transfromainal approach 

300 (55%) 
149 (27%) 

27 (5%) 
55(10%) 

3(1%) 
5(1%) 
4(1%) 

Table 3: Surgical Characteristics 
Surgical Characteristics Frequency/Percentage 

Indication of endoscopic surgery Disc herniation: 391(72%) 
Stenosis: 152(28)%. 

67.5 minutes Mean operative time 
Mean operative time for l4,l5 transforaminal 

approach 
Mean operative time for L5,S1 through interlaminar 

approach 
Ambulating patients without any postoperative

 leg pain as soon as they regained consciousness 

46 minutes 

42 minutes 

462(85%) 

Table 4: Complications 
Complications Frequency

Dural tear 2 

Nerve root injury 2 

Persistent symptoms after surgery at 
follow ups 5 

Recurrence of symptoms and re herniation 4 

Re operated patients 2 

Table 5: Learning Curve Analysis 
Surgical Group, Number of Patients  Operative Time (minutes) 

Group 2 (n=91) (2019-2020) 75 minutes ± 11.8 4% 4% 
Group 3 (n=152) (2020-2021) 60 minutes ± 6.3 2% 2% 
Group 4 (n=290) (2021-2022) 45 minutes ± 2.6 0% 1% 

Intra Operative  Complications (%) Postoperative Complications (%)  

Group 1 (n= 10) (2018-2019) 90 minutes ± 13.5 5% 7% 

Figure 1: Operative Time throughout the years 
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Figure 2: Intra and Post-operative Complications throughout the years 
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LEVEL OF PHYSICAL ACTIVITY AND ASSOCIATION WITH QUALITY OF LIFE IN OLDER ADULTS
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ABSTRACT
Introduction: Physical activity is the movement of the body that results in energy expenditure. In daily life, it can be characterized into 
sports, conditioning, household work, or any other activities. There is a linear relationship between physical activity and health status; 
therefore, increasing level of physical activity has great impact on quality of life especially in older population.

Material & Methods: A cross-sectional study was conducted on a sample of 151 participants between age group of 60 to 80 years, 
including both male and female participants. Individuals with any mental and physical disability, history of trauma or any balance 
problems were excluded. Informed consent was obtained, and the data was collected over a period of 6 months from January 2018 to 
July 2018. The International Physical Activity Questionnaire Short Form (IPAQ-SF) and Older People Quality of Life Brief 
Questionnaire (OPQOL-Brief) were used to determine the levels of physical activity and quality of life, respectively.

Results: Results revealed that the frequency of correspondents with low level of physical activity were 82 (54.3%), with moderate 
level of physical activity were 24(15.9%) and with vigorous level of physical activity were 45(29.8%). Pearson correlation coefficient 
R-value of0.407 and a P value of <0.001 indicated that a moderate correlation existed between the two quantitative variables of 
physical activity and quality of life.

Conclusion: In conclusion, the participants with low level of physical activity were the highest in number as compared to moderate and 
vigorous activity. Lower levels of activity among the participants resulted in poor quality of life.
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INTRODUCTION
The chronological age of 60 or 65 years above is said to be the 
onset of old age in most of the developed countries. The United 

1Nations (UN) refers 60 years of age as an old age.  In 
underdeveloped countries such as in Pakistan, aging process 
began earlier due to  poverty and poor nourishment. However, in 
present study we considered 60 years of age as an elderly 

2,3population.  Aging is a complex, dynamic and ongoing process 
with morphological, biochemical, functional and psychological 
modifications involving many variables (e.g. genetics, lifestyle 
factors, chronic diseases, etc.) that influence one another in many 

4,5ways.  World health organization (WHO) designated that there 
are approximately 600 million elderly populations worldwide and 

6it would be twofold by 2025.  In the following 15 years, it is 
believed that number of older population is increasing rapidly in 
America and Caribbean with a 71% increase in entire population 

7followed by Asia (66%), Africa (64%) and Europe (23%).  
According to recent survey in Pakistan, there is a remarkable 
increase in older population, in 2013 it was 11.19% while in 2030 

8it will increase upto 22.07%.  
Physical activity is broadly defined as; “Any bodily movement 

that substantially elevates energy  expenditures”.  Activities 
like structured exercises, physically demanding jobs and 

10household work that requires some energy. T h e  W H O 
guidelines 'Global Recommendations on Physical Activity for 
Health' recommended that at least 150 mins of moderate intensity 
physical activity per week is  required for good h e a l t h .  
Sedentary lifestyle is utmost major risk factor behind early 

12aging.  It has been estimated that nearly 15% of the 1.6 million 
13chronic health conditions are due to a sedentary lifestyle alone.  

Paterson et al described that “Increasing levels of physical activity 
is the most beneficial mediation in improving health of 

14population”.  According to British Heart Foundation Health
Promotion Research Group,  in England, physical activity 
statistics show that only 32% men and 28% women of age group 
55 to 64 years, 20% men and 17% women of age group 65 to 74 
years and 9% men and 6% women above age group 75 years were

15involved in any sort of activity respectively.
As the physical inactivity speeds up the aging process, increased 
physical activity works vice versa and it is therefore, common 

9 among all the age groups. According to WHO, worldwide 3.2 
14million people died due to physical in activity per year.

57

ORIGINAL ARTICLE



Rehman Journal of Health Sciences Vol. 06, No. 01, 2024
An important measure in determining health status of an older 

16adult is the quality of life (QOL).  Quality of life is characterized 
as an extent of individual's satisfaction in various aspects of life 

17within the limits of its perceived physical capacity.  Physical 
18,19activity is constantly correlated to enhanced QOL.  Merely, 

longevity is significant for most elders however, conservation of 
functional independence is also of pronounced importance, both 
are mandatory to maintain the quality of life and to manage health 

14resources.
The significance of physical activity in elderly has been broadly 
studied in developed countries but there was insignificant 
evidence about association of physical activity with quality of life 
in Pakistan. Therefore, various physical activity training centers 
should be open at community level and health care programs 
should be started to improve the quality of life, physical fitness 
and life expectancy. The aim of this study is to investigate the 
frequency of physical activity levels and its association with 
quality of life in older population.

MATERIAL AND METHODS
After approval of research title by Institutional Review Board, 
study was conducted and questionnaires with written consent 
were distributed among the participants. This cross-sectional 
study was conducted on a sample, calculated via openepi.org, of 
151 participants between age group of 60 to 80 years including 
both genders. Individuals with any mental and physical disability, 
history of trauma or any balance problems were excluded. The 
study was completed in duration of 6 months i.e. from 26th 
January 2018 to 26th July 2018. Non-probability convenient 
sampling method was used and after obtaining informed consent, 
data was collected from community dwelling older adults 
residing in Islamabad and Rawalpindi.
International Physical Activity Questionnaire Short Form (IPAQ-
SF) was used to find out the physical activity levels in older 
adults. The questionnaire categorizes results into three main 
domains i.e. low, moderate and vigorous according to the level of 
physical activity, corresponding to metabolic equivalents. 
TheIPAQ-SF is a highly valid and reliable tool having criterion 
validity p-value of 0.80 and reliability p-value of 0.30. OPQOL-
Brief (Older People Quality of Life) questionnaire was used to 
determine the quality of life. It is a Likert type response scale, 
value ranges from 1 to 5; from strongly disagree to strongly agree 
correspondingly. It generally covers the health related and quality 
of life domains. OPQOL-Brief had a Cronbach's alpha measure 

21value of 0.856 which shows good reliability of the instrument.  
The data was further statistically analyzed using computer 
software SPSS version 20.0. Pearson correlation coefficient was 
used to determine association of physical activity with quality of 
life.
During data collection process, participants were assured that 
their data will be kept confidential, and they had all the right to 
withdraw from study anytime. The data was honestly reported and 
there was no biasness in the results.

RESULTS
The total 151 respondents were enrolled in the study with a 
proportion of 87 (57.6%) males and 64 (42.4%) females. The 
mean age of participants was 65.10 ±5.03. The tables 1 and 2 
explain the results. Results revealed that the frequency of 
correspondents with low level of physical activity were 82 
(54.3%), with moderate activity were 24(15.9%) and with 
vigorous activity were 45(29.8%) respectively. Figure 1 

represents the ratio of the participant activity levels. Statistics 
showed an association among physical activity and quality of life. 
The data is presented in Table 3.

DISCUSSION
This study discovered that 54.3% were involved in low level of 
physical activity compared to those of moderate and vigorous 
physical activity levels. This happens because the participants 
were mostly older adults having a sedentary lifestyle. It is 
supported by results of a study conducted by Baptista F et al, 
which concluded that only 35% of older adults were involved in 
any sort of activity and met recommended level of 30 minutes of 
activity per day, consequently leading to a greater number of 

22participants doing low level activity.  A reduced involvement in 
activities have been noted among the older adults in China and 
specifically, women have very low participation in activities as 

23compared to men, a study conducted by Paul Muntner et al.  
Findings are in accordance with this study.
According to results, a correlation existed among individuals who 
were involved in high physical activity and improved quality of 
life compared to those with low activity levels. It is supported by a 
systematic review conducted by Vagetti GC et al, which state that 
physical activity leads to more physical independence which 

16subsequently influence quality of life.  Puciato D et al, conducted 
a similar study, conclusions support the present study results and 
show that physical activity have many preventive and beneficial 

24effects including enhanced quality of life scores.  A study led by 
Dartagnan P Guedes et al, in older adults in Brazil, indicates the 
quality of life varies according to physical activity. Study results 
revealed that individuals who are physically more active have 
better quality of life as compared to sedentary lifestyle 

25individuals.  The present study shows positive effects of physical 
activity on quality of life and the individuals who met the 
suggested physical activity guidelines had good quality of life and 
better apparent fitness as compared to low active participants. The 
present interpretations also demonstrate the similar findings to the 
study carried out by David W Brown et al, among the older adults 

26in US (United States).
The main limitation to the study was sample collection area which 
was narrow; therefore, it cannot be generalized to whole 
population of Rawalpindi and Islamabad cities. This study was 
unable to find association between the gender and physical 
activity and sample size was relatively small.
Certain health care programs should be organized to increase 
involvement of older individuals in physical activities as well 
some measures must be initiated to improve quality of life. 
Suitably equipped gyms, professional instructors and inspiring 
atmosphere should be provided keeping in mind the age of the 
targeted population and prompts to encourage physical activity in 
highlighted population and equitable and inclusive access. 
Community wide campaigns and social support should be 
organized. Future studies can add more variables like fitness, 
balance, proprioception, endurance and compare with level of 
physical activity.

CONCLUSION
The study concluded that most of the older adults had low 
physical activity level as compared to moderate and vigorous 
physical activity levels. Furthermore, it also indicated that 
physical activity had a great impact on quality of life. Individuals 
having high physical activity levels had improved quality of life 
that may further improve independency.
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Table 1: Table Showing Gender-Based Frequency of Population Table 2: Table Showing Mean Age of Participants 

Gender Frequency Percentage 

Male 87 57.6 

Female 64 42.4 

N Mean ±S.D  

Age 151 65.10 ± 5.03 

Table 3: Table Showing Association Among Variables 

IPAQ CATEGORIES

Pearson Correlation 1 0.407 

Sig. (2-tailed) 0.000 
n 151 151 

OPQOL CATEGORIES

Figure 1: Figure showing the Distribution of 
Participants Based on Activity Levels 
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COMPARISON OF ASSOCIATED FACTORS IN SYMPTOMATIC KNEE OSTEOARTHRITIS AMONG FEMALE 
POPULATION OF RURAL AND URBAN AREA
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ABSTRACT
Introduction: Osteoarthritis (OA) is a long-term condition that impacts joints, leading to pain and stiffness because of ongoing 
destruction of articular cartilage. As the prevalence of OA is expected to rise, a clearer insight into the factors for disease development 
and disease progression is required. Although extensive studies have been conducted on knee osteoarthritis and its factors worldwide, 
but limited data is available in Pakistan, especially concerning rural and urban female population separately.

Material & Methods: A total of n=110 female participants (n=55 Rural; n=55 Urban) who fulfilled ACR (American College of 
Rheumatology) criteria for symptomatic knee osteoarthritis (SKOA) were included in the study. A self-structured questionnaire was 
used. Data was analyzed using SPSS software version 21.0

Results: The results of this study showed that most frequent associated factors for SKOA in both Urban and Rural females were 
Menopause (91.8%), kneeling/squatting (89.1%), housewives (83.6%). Between Urban females more prevalent associated factors 
were high BMI (81.8%) and prolonged standing (61.8%) among others. While less education (81.8%) and heavy lifting (80%) were 
more frequent factors among Rural females. Least associated factors among both populations were quite similar i.e., smoking, family 
history, use of high heel shoes, and history of previous knee injury. Less education was one of the topmost associated factors in Rural 
females while least prevalent in Urban females.

Conclusion: It was concluded that both the urban and rural females had some common associated factors related to SKOA i.e., 
Menopause, kneeling, squatting, housewives and High BMI. Urban females had high BMI and prolonged standing whereas Rural 
females had less education and heavy lifting as more frequent factors.

Keywords: Joint Inflammation, Knee Osteoarthritis, Symptomatic Knee
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INTRODUCTION
Osteoarthritis (OA) is a long-term condition that impacts joints, 
leading to pain and stiffness because of ongoing destruction of 

1articular cartilage.  It ranks as the sixth leading cause of disability 
worldwide, contributing to reduced activity levels and a lower 

2quality of life.  By 2020, it was expected to become the fourth 
3leading cause of disability.  Knee OA affects approximately 3.6% 

of the global population, approximately equivalent to 250 million 
4individuals.  Knee Osteoarthritis has higher prevalence in women 

5than in men.  In the last 25 years, the Community Oriented 
Program for the Control of Rheumatic Diseases (COPCORD) has 
carried out surveys across the Asia-Pacific region, revealing that 

65-13% of adults suffer from knee pain.  Research by COPCORD 
in Indo-Pak region has shown that knee pain is more common in 

7rural areas (13.7%) compared to urban areas (6.0%).  Few small 
8studies had reported knee pain rate of about 2% in Pakistanis.

A study done in Harvard Medical School concluded that knees 
9support one-and-a-half of the body weight.  Another study 

showed menopause in women (66.7%), obesity (42.4%), history 
of OA (43.2%), and previous knee injury (19.5%) are common 

10associated factors.  Age and sex are also one of the non- 
11modifiable predictors.  The noticeable increase in osteoarthritis 

around menopause has led to the hypothesis that hormonal factors 
12might contribute to the risk of developing OA.  A meta-analysis 

showed that obese or overweight reported knee OA three times 
13more often.  knee injury is also widely recognized as a significant 

14factor contributing to the development of osteoarthritis.  Physical 
activities that lead to progression of knee OA included kneeling, 
squatting, prolonged standing, climbing stairs, walking, and 

15-17lifting heavy loads.  It is common among agriculture and 
18household work in women.  Meta-analysis showed the risk of OA 

19is significant in population suffering from Diabetes.  Similarly, 
an alternative meta-analysis study has indicated that hypertension 

20may also pose a risk factor for knee osteoarthritis.  Few studies 
21showed relation between smoking and symptomatic knee OA.

Knee osteoarthritis can lead to increased annual therapeutic costs. 
With the anticipated rise in its prevalence, gaining a clearer 
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understanding of the factors contributing to both the development 
and progression of the disease is crucial. Although extensive 
studies have been conducted on knee osteoarthritis and its factors 
worldwide, but limited data is available in Pakistan, specially 
concerning rural and urban female population separately. The aim 
of this study was to assess the overall prevalence of associated 
factors related to symptomatic Knee Osteoarthritis and to 
compare these associated factors among female population of 
rural and urban areas.

MATERIAL AND METHODS
A comparative cross-sectional study was done using non-
probability convenience sampling. The study was conducted 
from August 2017- January 2018. The data was collected from 
Islamabad Capital Territory and government- based hospitals in 
Islamabad including Pakistan Institute of Medical Sciences 
(PIMS), Federal Government Polyclinic and Capital 
Development Authority (CDA) Hospital.
Data Collection Procedure: 
Data was collected directly from patients after getting an 
informed consent. Females aged 45 to 75-year-old who fulfilled 
ACR (American College of Rheumatology) criteria for 
symptomatic knee OA were included in the study. Exclusion 
Criteria included females on Hormone Replacement Therapy, 
Total Knee Replacement (TKR) and Comorbidities like Cancer, 
TB, Hyperthyroidism and Systemic lupus erythematosus (SLE) 
and refused participation. Total 200 female subjects were 
approached out of which 110 participants completed the 
questionnaire (n=55 Urban and n=55 Rural). A self-structured 
questionnaire was designed referring to Meta-analysis and 

22systematic reviews.  For calculating BMI, participant's weight 
and height were measured at the spot using weighing machine and 
measuring tape respectively. Data was analyzed using SPSS 
software version 21.0
Fig:1 ACR Diagnostic Criteria for Symptomatic Knee 

23Osteoarthritis 
ETHICAL CONSIDERATIONS:
Ÿ Both verbal and written consent was taken from the 

participants of the study.
Ÿ Patient confidentiality was maintained.
Ÿ The authors declare no conflict of interest.
Ÿ The study did not subject the participants to any potential 

harm.
Ÿ Permission from IRB (ethical review board)- STMU was 

taken.

RESULTS
The female subjects included in the study were aged 45-75 years. 
The ages were grouped as 45-54, 55-64, 65-75 years old. There 
were 52 females from age group 45-54 (47.2%). 38 females were 
from age group 55- 64 (34.5%) and 20 females were from age 
group 65-75 (18.1%). ̀
The associated risk factors assessed in the female population of 
Rural and Urban areas were Obesity, Education, Occupation, 
Menopause, Family History, History of Previous Knee injury, 
comorbidities including Hypertension and Diabetes, High heels, 
smoking, Type of toilet used (Squatting or non-squatting), 
kneeling, climbing stairs, lifting activities and prolonged 
standing.
Table 1 shows the overall prevalence of associated factors in both 
urban and rural population.
Table:1 Prevalence of associated factors among Urban and Rural 
females.
The top 5 associated risk factors in Urban and Rural populations 
are depicted in figures 2 and 3, respectively
Fig:2 Top Associated Factors in Urban Females
Fig:3 Top Associated Factors in Rural Females

DISCUSSION
The findings of the present study revealed that most frequent 
associated factors for symptomatic Knee OA in females are 
menopause, kneeling/squatting, housewives, higher BMI and 
heavy lifting.
Menopause emerged as one of the significantly prevalent factors 
related to symptomatic knee OA. Mahajan et al. and Rajvir et al. 
previously reported a high prevalence of knee osteoarthritis 

24,25among women who were in the postmenopausal stage.  In the 
current study, kneeling and squatting are identified as common 
associated factors for the development of symptomatic knee 
osteoarthritis.
Silverwood et. al and Dahagin et. al reported kneeling and 
prolonged squatting for >30 minutes/day to be the one of main 

3,17component associated with the knee OA as well. 
A considerable prevalence of housewives having symptomatic 
knee OA became can be noticed in the current study. A previous 
case- control study also indicated that housewives have a higher 
risk of developing knee osteoarthritis compared to working 

17women.
A significant frequency between High BMI and Symptomatic 
Knee OA in the present study is supported by meta-analysis and 

13, 26systemic review done by Blagojevo et al and Jiang L et.al.  
In the present study, associated factors more frequent in the Urban 
females are revealed as; Menopause, Kneeling, High BMI 
(obesity and overweight), squatting, housewives and prolonged 
standing. While among Rural females more frequent factors are 
squatting, kneeling, housewives, menopause, less education and 
heavy lifting.
A noticeable peculiarity is that higher BMI is a more prevalent 
associated factor in urban females. It might be so because urban 
females are believed to be leading more sedentary lifestyle than 
Rural females in general, which can contribute to more weight 
gain. A positive association in women was discovered among 

26BMI and knee OA in a cohort study.  Prolonged standing 
appeared to be another dominant associated factor in Urban 
females. According to a systematic review, it has been identified 
that prolonged standing for more than 2 hours as a risk factor for 

13the onset of knee OA.
On the other hand, Lesser education surfaced as an associated 
factor more prevalent in Rural females. A study conducted in 
Johnston County found that women with lower levels of 
education have a 65% higher likelihood of developing 
symptomatic knee osteoarthritis compared to those with higher 

27education levels.  Another study conducted in rural and urban 
areas of Indian Punjab, similarly, demonstrated a significant 
association between knee osteoarthritis and lower educational 

25level.  Another associated factor prevailing in Rural females is 
heavy lifting. In a prior research, Coggon et al. demonstrated that 
women engaged in heavy lifting activities had an increased risk of 

28knee osteoarthritis.
Overall, the least associated factors in both populations seem to be 
smoking, family history, heels, history of previous knee injury 
and family history. This study contributes towards explaining the 
importance of addressing the urban/rural differences in associated 
factors related to symptomatic knee osteoarthritis. So that 
preventive strategies can be developed for both populations 
according to the factors they are most susceptible to and favor 
even distribution of health care resources according to 
requirements of respective populations.
It is important to notice that few limitations of the present study 
are its small sample size, unavailability of standardized 
questionnaire and incapacity to explore every possible associated 
factor related to symptomatic knee OA. Thus, further research 
should attempt to extend these findings to larger samples size 
including variety of population from different areas of Pakistan.
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CONCLUSION
The study concluded that menopause, kneeling, squatting, 
housewives and high BMI were the most frequent associated 
factors related to Symptomatic knee OA among female 

population of both Rural and Urban areas. Furthermore, High 
BMI and prolonged standing were prevalent associated factors 
among urban females, while lesser education and heavy lifting 
were more frequent associated factors among Rural females.
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And 3 of the following 

Pain in the Knee

Over 50 years of age 

Less than 30 min of morning stiffness

Crepitus on active motion 

Bony Tenderness 

Bony Enlargement 

No palpable warmth of Synovia 

23Figure 1: ACR Diagnostic Criteria for Symptomatic Knee Osteoarthritis  
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IMPACT OF BARIATRIC SURGERY ON CONCEPTION AND PREGNANCY OUTCOMES IN PATIENTS 
WITH POLYCYSTIC OVARY SYNDROME (PCOS); A PROSPECTIVE STUDY OF ONE YEAR

1 4 3 4Mushtaq Ahmad , Mah Noor Dad Khan , Waqar Ahmad , Maria Alamgir
ABSTRACT
Introduction: In obese patients with PCOS, even a small weight loss of up to 5% of the initial body weight can cause spontaneous 
ovulation, the restoration of regular menstrual cycles, and conception. The aim of this prospective study was to determine the 
outcomes of Bariatric Surgery in terms of Conception and Pregnancy in patients with Polycystic Ovary Syndrome (PCOS).

Material & Methods: This prospective study was conducted at International metabolic and bariatric center, Afridi medical complex, 
Peshawar on patients who underwent bariatric surgery from February 2021 till February 2022 with one year follow up period. A total 
of 518 premenopausal women who attended the facility during the study period were included in the study. Patients who met the 
Rotterdam criteria for PCOS and were between the ages of 18 and 45 were recruited. It was mandatory for the participants to have had 
bariatric surgery, such as a sleeve gastrectomy or gastric bypass, within the previous year. Baseline demographic and clinical data was 
noted while conception rate and pregnancy outcomes were assessed in follow up. Data was analyzed using SPSS version 26.

Results: A total of 62 patients (12%) had Polycystic Ovary Syndrome (PCOS) diagnosis. Following one year after the bariatric 
surgery, forty of the participants became pregnant accounting for conception rate of 65% of the total individuals. The majority of 
pregnancies resulted in live births, accounting for 38 (95%) of cases. Miscarriages occurred in only 1(3%) of pregnancies. 
Additionally, 5(12%) of newborns were underweight while 2(5%) were overweight at birth.

Conclusion: The findings of our study concluded that bariatric surgery is a safe and effective therapeutic alternative for enhancing 
reproductive function, conception rate and better pregnancy outcomes in females suffering from polycystic ovary syndrome.
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INTRODUCTION
Polycystic ovary syndrome (PCOS) is characterized by a 
complicated endocrine condition that affects women of 
reproductive age and is responsible for over 80% of cases of 

1,2anovulatory infertility.  This condition is characterized by two of 
the following: irregular menstrual cycles, the typical ultrasound 
image of a polycystic ovary, and clinical and/or biochemical 
hyper-androgenic characteristics, after other endocrine system 

3illnesses have been ruled out, as per the 2004 Rotterdam Criteria.  
Moreover, type II diabetes, cardiovascular disease, and poor 
glucose tolerance are among the conditions that women with 

4PCOS are more likely to suffer.  Clinically, PCOS manifests as a 
persistent hyperandrogenic condition that can lead to a range of 
acute and long-term conditions, such as dyslipidemia, 
oligomenorrhea, hypertension (HTN), hirsutism, infertility, and 
type 2 diabetes mellitus (T2DM). Recent studies have shown that 

5,6almost 60% of PCOS patients are overweight or obese.
The complicated etiology of PCOS makes the treatment more 
difficult. A comprehensive review and meta-analysis revealed 

that women with PCOS had a higher likelihood of becoming 
7obese.  First-line therapy therefore focuses on changing lifestyles 

and losing weight. Losing weight helps the body respond better to 
8hormone therapies and ovulatory induction.  It has been shown 

that even little weight loss, up to 5% of the initial body weight, can 
induce spontaneous ovulation, the return of regular menstrual 

9cycles, and conception in obese women with PCOS.  In addition 
to alleviating metabolic profile disruptions, bariatric surgery is a 
viable choice for obese individuals seeking long- term weight 
loss. Following improvements in laparoscopic methods, bariatric 
surgeries have now been considered as a preferred option for 

10obese PCOS patients suffering from infertility.  According to 
recent studies, women who undergo bariatric surgeries and 
maintain their weight loss may have a higher chance of 
conceiving, as well as see improvements in the clinical and 

11laboratory aspects of PCOS.  However, there is little evidence 
available about the results of post- bariatric pregnancies. While it 
is usual for females undergoing bariatric surgery to experience  
restored  ovulation  following surgically induced weight loss, it is 
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unclear that this positive outcome would improve PCOS- 

12associated infertility and rate of conception.  This prospective 
study sought to determine the prevalence of polycystic ovarian 
syndrome (PCOS) and the outcomes of bariatric surgery in terms 
of pregnancy and conception.

MATERIAL AND METHODS
This prospective study was conducted at International metabolic 
and bariatric center, Afridi medical complex, Peshawar on 
patients undergoing bariatric surgery from February 2021 till 
February 2022 with one year follow up period. Data was collected 
from the participants after obtaining informed consent. Non- 
probability convenience sampling was used. A total of 518 
premenopausal females constituted the sample size. The ethical 
committee of the hospital granted the ethical approval.
All the premenopausal female patients undergoing bariatric 
surgery with the age range between 18 and 45 and undergoing 
bariatric surgery such as sleeve gastrectomy or gastric bypass, 
within the previous year were included in the study while those 
patients who had the Confirmed or expected pregnancy while 
undergoing bariatric procedures or had infertility history 
unrelated to PCOS and with infertile male partner were excluded 
from the study.
The prevalence of PCOS was determined by using Rotterdam 
criteria.
Diagnosis of PCOS through Rotterdam Criteria:
Patients were classified as having PCOS if two of the following 
three requirements were met:
Ÿ Oligo-ovulation or oligo menorrhea
Ÿ Features of hyperandrogenism (Clinical or biochemical) 

including acne, alopecia and hirsutism.
Ÿ Ultrasonography images of polycystic ovaries showing that 

at least one ovary has an ovarian volume more than 10 mL 
and/or at least 12 follicles with a diameter of 2 to 9 mm.

Ÿ Baseline demographic and clinical data including the age, 
body mass index (BMI), hormonal profile (including 
testosterone, FSH, LH, and AMH levels), and past 
reproductive history were noted.

Surgical techniques of bariatric surgery:
The Roux-en-Y gastric bypass and laparoscopic sleeve 
gastrectomy (LSG) were the two primary bariatric surgical 
procedures carried out. Our institution's skilled bariatric surgeons 
carried out these surgical procedures in compliance with 
established standards and guidelines. The patientselection for 
each procedure was determined by unique assessments that took 
into account the patient's preferences, comorbidities, and BMI. In 
order to provide well-informed decision-making and the best 
possible postoperative results, preoperative counseling and 
education were given to every patient.
Outcome Measures:
When scheduling bariatric surgery, the patient's desire for fertility 
was noted at the initial appointment.
The following were the main outcome measures:
Conception rate: The percentage of females who became 
pregnant during the time frame of one year follow up was known 
as the conception rate.
Results of pregnancy: This included the percentage of live births, 
miscarriages, underweight or overweight at birth (weight less 
than 2.5kg or greater than 4.5kg), premature births (less than 37 
gestational weeks), and birth problems like hypertension and 
gestational diabetes.
One year post bariatric surgery, the participants were examined on 
at regular intervals after the span of one year time period (e.g., 
three months, six months, and twelve months). Participants 
completed clinical evaluations at these visits, which included 
weight and BMI measures as well as an assessment of menstrual 
regularity. Every follow-up appointment included a hormonal 
assessment to track any changes in hormone levels. Participants 
were also asked about their experiences with reproductive 

treatments, attempts at conception, and pregnancy outcomes.
SPSS version 26 was used for conducting the statistical analysis 
of the obtained data. Descriptive statistics, such as mean and 
standard deviation for numerical data and frequency and 
percentages for categorical data, were used to establish the 
baseline characteristics of the study population. The data's 
normality was evaluated using the Shapiro-Wilk test. The 
Wilcoxon signed-rank test was employed to investigate the 
changes over time.
Pregnancy outcomes and conception rates were presented as 
percentages with matching 95% confidence intervals. With the p 
value less than 0.05, the results were classified as statistically 
significant.

RESULTS
A total of 518 premenopausal women who attended the facility 
during the study period were included in the study. Of these, 62 
people (12%) had a Polycystic Ovary Syndrome (PCOS) 
diagnosis. The participants' mean age was reported as 34.1 years ± 
6.3. At the baseline, the average weight and Body Mass Index 
(BMI) were 112 kg and 41.9 kg/m², respectively.
5.2mmol/L was the average fasting glucose level. Furthermore, 
the average serum levels of free testosterone (FT) and total 
testosterone (TT) were 48pmol/L and 2.2nmol/L, respectively.
Table 1: Demographic/Patient Characteristics Results of 
Bariatric Surgery with Regard to Conception Rate and Fertility:
Following one year after the bariatric surgery, forty of the 
participants became pregnant accounting for a conception rate of 
65% of the total individuals. This result points to a significant 
improvement in PCOS-afflicted women's reproductive results 
after bariatric surgery.
Table 2 provides a summary of the pregnancy outcomes after 
bariatric surgery.
Most pregnancies were successful in terms of live births, 
accounting for 38 (95%) of cases. Miscarriages occurred in only 
1(3%) of pregnancies. Additionally, 5(12%) of newborns were 
underweight (defined as less than 2.5 kg), while 2(5%) were 
overweight (defined as greater than 4.5 kg) at birth. Premature 
births were those that happened before 37 weeks of pregnancy, 
accounted for 2(5%) of pregnancies. Maternal complications 
were reported in 4% of cases.
Table 2: Conception and pregnancy outcomes post bariatric 
surgery

DISCUSSION
This study highlighted the outcomes of bariatric surgery in 
patients suffering from polycystic ovarian syndrome (PCOS) in 
terms of conception and the quality of pregnancy. Our results 
showed that bariatric surgery significantly improved the fertility 
rates of PCOS-afflicted women, with a noteworthy increase in the 
rate of conception after surgery. This finding raises the possibility 
that for these specific patient groups, improving fertility with 
bariatric surgery may be a feasible course of action.
When comparing our study's conception rate with previous 
research findings, it is important to highlight that our study 
demonstrated a comparatively higher conception rate—65%— 
after bariatric surgery as compared to a study conducted in Italy 

13(63%).  While a similar studyconducted in 2020 reported the 
12conception rate of 40.8% .  On the other hand, different 

researches has shown that within 2.5 years of follow-up, 69% of 
infertile obese women were able to conceive and the conception 

14,15rates can range from 50% to 75%.  The disparities seen amongst 
research could be attributed to variations in study demographics, 
surgical methods, follow-up times, and conception definitions. In 
addition, a patient's age, pre-existing reproductive problems, 
PCOS severity, and baseline BMI may all have an impact on the 
rate of getting pregnant after surgery.
The Obesity Society and the American Society for Metabolic & 
Bariatric Surgery advised against getting pregnant for 12 to 18 
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months following bariatric surgery, using the clinical practice 
guideline published by the American Association of Clinical 

16Endocrinologists as their basis.  While the Royal College of 
Obstetricians and Gynecologists suggests an individualized 
approach based on the age of the woman and its effect on delaying 
pregnancy for older women, other professional bodies, such as the 
American College of Obstetricians and Gynecologists, 

17recommend a duration of 12–24 months before conception.  Our 
study assessed only those cases whose surgery was conducted 12 
months ago in order to adhere with the guidelines. The reason 
behind this is attributed to the fact that 12 to 18 months' time is 
needed to stabilize weight loss and take care of nutritional
demands. This window of time guarantees optimal maternal 
health prior to conception and minimizes difficulties, such as 
nutritional shortages. It lowers hazards during pregnancy and 
labor and enables the development of healthful eating habits. This 
waiting time window reduces the possibility of problems for 

18mother and child by allowing the body to adapt.  The high 
proportion of live newborns seen in our research provides more 
evidence for the positive impact of bariatric surgery on PCOS- 
affected women's pregnancy outcomes. In this study, the low rate 
of miscarriages and difficulties for mothers highlights the safety 
and effectiveness of bariatric surgery. These results are in line 
with earlier studies showing better pregnancy outcomes in obese 

19,20and PCOS women who have bariatric surgery.
Additionally,  our  research  showed  that among mothers who 
had bariatric surgery, the incidence of underweight 5(12%) and 
overweight babies 2(5%) was comparatively low. This is a 
significant finding because both low birth and high birth weight 
are linked to poor health outcomes. Because there is a lower 
chance of unfavorable birth outcomes, bariatric surgery may 
benefit PCOS-affected women's fetal health. The hypothesis that 

weight loss by bariatric surgery can enhance ovulatory 
dysfunction, irregular menstruation, spontaneous conception, 
and improved pregnancy outcomes—especially in women with 

21PCOS—is receiving more and more support from evidence.
There are several different pathways that contribute to the noted 
increases in PCOS women's fertility and pregnancy outcomes 
after bariatric surgery. Restoring fertility and improving 
pregnancy outcomes are probably greatly influenced by weight 
loss and metabolic improvements brought about by bariatric 
surgery. After surgical weight loss, the altered profile of 
reproductive hormones associated with morbid obesity seems to 

22shift, either totally or partially.  Furthermore, changes in 
hormonal profiles, such as decreased testosterone and increased 
insulin sensitivity, increase in leptin levels may also be 
contributed to the improved fertility and lower risk of pregnancy 

23problems.  Even though our study demonstrated encouraging 
results, there are a few limitations to keep in mind when analyzing 
the data. The single-center strategy and rather small sample size 
could restrict how broadly applicable our results can be. 
Furthermore, it is difficult to distinguish the precise effects of 
bariatric surgery on fertility and pregnancy outcomes in women 
with PCOS due to the lack of a control group. It is necessary to 
conduct more research with bigger sample sizes, multicenter 
setups, and long-term follow-up to better understand how 
bariatric surgery affects this population's reproductive health.

CONCLUSION
Our study's finding indicated that bariatric surgery is a safe and 
useful therapeutic alternative for enhancing reproductive 
function, conception rate and better pregnancy outcomes in 
females suffering from polycystic ovary syndrome.
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CLINICAL OUTCOMES OF LAPAROSCOPIC SLEEVE GASTRECTOMY IN REMISSION OF TYPE II DIABETES: A 
RETROSPECTIVE ANALYSIS

1 2 3Mushtaq Ahmad , Ghulam Siddique , Maria Alamgir
ABSTRACT
Introduction: In recent years, sleeve gastrectomy has emerged as a potential treatment option for obese patients with type 2 diabetes, as 
it has been shown to improve glycemic control and even induce remission of the disease in some cases. The aim of this study was to 
determine the clinical outcomes of laparoscopic sleeve gastrectomy in remission of type-II diabetes.

Material & Methods: This retrospective observational study was carried out at Shifa International Hospital, Islamabad, Pakistan and 
the records of patient data were analyzed from January 2012 to January 2019 who were treated for morbid obesity. We included adult 
patients (aged 18-70 years) with severe obesity (BMI >35 Kg/m2) diagnosed with type II diabetes (baseline HbA1C >6.5) who had 
completed 36 months of follow-up post-operatively at our center. We excluded patients with type 1 diabetes and those who presented 
for revision bariatric surgery. T2DM diagnosis was established according to American Diabetes Association criteria. 

Results: In this study a total 55 patients were enrolled. After three years of surgery, complete remission of diabetes mellitus was 
observed in 22 (59.46%) patients, partial remission in 10 (27.03%) while 5 (13.51%) patients were reported to have some 
improvements out of the total improved group patients 37(67.27%).On 3 years follow up after surgery; the mean HbA1C, BMI and 
fasting blood glucose level was 5.98%,31.64kg/m2 and 98.23, respectively.

Conclusion: This study concluded that laparoscopic sleeve gastrectomy is an effective, safe and reliable surgical procedure in the 
management of obese patients with type II diabetes mellitus and is associated with promising results in the type II diabetes remission 
and improving the BMI and glycemic control in terms of HbA1C, and fasting blood sugar levels.
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INTRODUCTION
Globally, the obesity and diabetes twin epidemics pose a serious 
threat. Numerous epidemiological research show that diabetes 
and obesity are rising at the same time. The word "diabesity" 
describes how closely these two metabolic illnesses are related to 
one another, with both being marked by deficiencies in insulin 

1activity.  Both diagnoses lead to adverse physical, mental, 
2psychological, and financial outcomes for those affected.  An 

increasing amount of evidence has shown obesity to be a major 
risk factor for type 2 diabetes development. Indicating that 
individuals with the condition may experience better glycemic 

3control after losing weight.  Due to its ability to enhance glycemic 
control and, in certain situations, even cause remission of the 
disease, sleeve gastrectomy has gained popularity as a possible 
therapeutic option for obese individuals with type 2 diabetes in 

4-7recent years.  Sleeve gastrectomy has been shown to result in an 
8average excess weight loss of 72.4% three years after the surgery.  

It also results in improved metabolic health parameters such as 
9blood sugar control, cholesterol levels, and blood pressure.  

Sleeve gastrectomy has a relatively low complication rate 
compared to other weight-loss surgeries. A 2023 comparative 
analysis published in the Annals of Surgery determining the safety 

comparison between sleeve gastrectomy and gastric bypass 
reported that Sleeve gastrectomy was linked to a reduced 5-year 
cumulative incidence of death as compared to gastric   bypass 
(1.29% vs 2.15%), complications (11.5% vs 16.2%), 
hospitalization (43.7% vs 53.7%) and reoperation (18.5% vs 

1022.8%).  Patients who undergo sleeve gastrectomy have reported 
improvements in symptoms of anxiety and depression along with 

11their functional abilities and self-esteem.  Compared to other 
weight-loss surgeries; sleeve gastrectomy has a lower risk of 
nutritional deficiencies because it does not involve rerouting the 
intestines. A study published in the Journal of the Academy of 
Nutrition and Dietetics reported that patients who underwent 
sleeve gastrectomy had lower rates of nutrient deficiencies 

12compared to those operated through gastric bypass.
Our study's main objective was to investigate sleeve 
gastrectomy's outcomes in term of type 2 diabetes remission in the 
Pakistani population. The results extrapolated from this study can 
help clinicians better manage diabetes and offer bariatric surgery 
as an alternative to years of medical management, especially in 
populations experiencing a faster rate of complications such as 
diabetic nephropathy, neuropathy, and micro, and macrovascular 
side effects.
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MATERIAL AND METHODS
This retrospective observational study was carried out at Shifa 
International Hospital, Islamabad, Pakistan. After the approval of 
IRB (approval number IRB 466_21) and consent from patients, 
records of patient data were analyzed from January 2012 to 
January 2019 who were treated for severe obesity through 
laparoscopic sleeve gastrectomy (LSG).
Data Selection:
We included adult patients (aged 18-70 years) with severe obesity 
(BMI >35 Kg/m2) who had a diagnosis of Type-2 diabetes 
according to American Diabetes Association criteria and had 
completed 36 months of follow-up post- operatively at our center. 
DM patients who were not taking any medications or insulin were 
not included in our study while those who presented for revision 
bariatric surgery or diagnosed with type 1 diabetes were excluded.
At baseline, all patients consulted with a bariatric surgeon, 
nutritionist, and endocrinologist. The recommendation of this 
multidisciplinary team was taken regarding the need for bariatric 
surgery. Demographics such as age, sex, height, baseline weight, 
BMI and fasting blood sugar levels were noted. We extracted 
years since diagnosis of DM and also pre-morbid condition like 
hypertension by extensive chart review. The definitions of the 
progression of T2D following bariatric surgery that are specified 
by the American Society of Bariatric and Metabolic Surgery were 
incorporated in the present study. 
Operative technique: 
The patients were appropriately draped and prepped for surgery 
and were placed in the French position under general anesthesia to 
facilitate access to the abdominal cavity. A total of four ports were 
placed to allow access for surgical instruments and visualization. 
The stomach was then identified and carefully mobilized. 
Attention was given to the greater curvature and omentum, 
ensuring adequate exposure. Dissection was carried out to 
separate the stomach from the greater curvature until reaching 
approximately 4cm proximal to thepylorus. Calibration of the 
stomach was then performed using a bougie or calibration tube. A 
40 French bougie was passed down the lesser curvature to help 
determine the gastric sleeve's size. A 60mm stapler was then 
introduced, starting from approximately 4cm proximal to the 
pylorus and extending towards the gastroesophageal (GE) 
junction. The stapler was fired to create the sleeve gastrectomy, 
effectively removing a portion of the stomach along the greater 
curvature. Upon completion of the sleeve gastrectomy, the ports 
used for surgical access were closed with staples or sutures as per 
standard practice.
The patients were divided into three groups:
1. The improved outcome group included patients with complete 
remission, partial remission, and improvement. When the 
patient's FBG was <100 mg/dL [< 5.5 mmol] and with HbA1C 
<6%, it was categorized as achieving complete remission. A 
partial remission was defined as HbA1C of 6%– 6.4% and an 
FBG of 100–125 mg/dL (5.5–6.9 mmol/L) in the absence of 
antidiabetic treatment. Improvement in the absence of 
antidiabetic medication was demonstrated by a drop in the need 
for antidiabetic medication or a decrease in the HbA1C and FBG 

13without reaching remission criteria.
2. No change in outcome group included patients with absence of 
remission or improvement and with the same HbA1C as before 

13the procedure.
3. Worsened outcome group included patients with raised HbA1C 
after the procedure when compared to baseline. 
We set follow-up visits at three-time points; a one-month follow-
up was set to understand the immediate glycemic outcomes post 
LSG. Three-year follow-up was set to understand the long-term 
glycemic outcomes and six months follow-up to see the changes 
in between. Change in weight, glycemic control, and medication 
usage was obtained from postoperative outpatient visits in the 
clinic or by telephone.

Statistical analysis:
The statistical software SPSS 21 was used to analyze the data. The 
chi square test was used to compare categorical variables, which 
were reported as frequencies and percentages. Using Student's t-
test, continuous variables were compared and shown as means 
and standard deviations. To determine whether the  numerical  
variables  were  normally distributed, the Shapiro-Wilk test was 
employed. Mean and standard deviation were reported for the 
follow up values of BMI, fasting blood sugar and HBA1C.Two-
tailed P values were reported, with P <.05 taken as statistically 
significant.

RESULTS
Demographic Characteristics:
Fifty-five patients were included in the study. Male patients 
constituted 28 (51%) of the sample, compared to female patients 
27 (49%). Mean age of the participants was 38 years. Mean BMI 
recorded at baseline was 45.14 while baseline mean weight in Kg 
was 142. The mean duration of diabetes was 7 years, while the 
mean HBA1C prior to surgery was 8.85. (Table 1)
Clinical Outcomes in terms of remission of diabetes:
After three years of surgery improved outcomes were evident in 
37 (67.27%) patients, worsened outcome in 5 (9.09%) patients, 
and no change was noted in 13 (23.64%) patients. Complete 
remission of diabetes mellitus was observed in 22 (59.46%)  
patients,  partial  remission  in  10 (27.03%) while 5
(13.51%)patients were reported to have some improvements.  
(Table 2) 
Clinical Outcomes in terms of improvement in BMI
BMI of the participants showed improvement when a s s e s s e d
throughout the follow up intervals. As the pre-operative bassline 
BMI recorded was 45.14, thepar t i c ipan t s  demons t ra ted  a
significant decreasewhen assessed in follow up period i.e. 42.76 

stin 1  month post operatively, 36.83 six months post operatively 
and 31.64 after 3 years. (Table 3) 
Clinical Outcomes in terms of improvement in HBA1C:
The patients' mean HbA1C was 8.37 during the first month of 
follow-up following surgery, and it was reported at 7.52 during 
the sixth month of follow-up as well. Following surgery, the 
patients' mean HbA1C improved to 5.98 at the 3- year follow-up. 
(Table 4)
Clinical Outcomes in terms of improvement in fasting blood 
sugar:
On pre-op evaluation of the patients, the mean FBS of the patients 
was 219. At the one-month follow-up following surgery, the 
patients' mean FBS was recorded at 207. When evaluated three 
years following surgery, the patients' mean FBS improved 
dramatically (mean 98.23) compared to the sixth month follow-
up, when the patients' mean FBS was 172.56.(Table 5).

DISCUSSION
In recent years, studies have illustrated thatowing to the advances 
in medical science and surgical procedures, the type II diabetes 
can be treated with performing bariatric surgeries. Evidence has 
shown that, in patients undergoing sleeve gastrectomy, the insulin 
resistance improves, and even diabetes mellitus remission can 

14,15occur without the need for oral hypoglycemic medication.
Based on the limited number of prospective, randomized, and 
retrospective trials, a meta- analysis established that LSG exhibits 

16,17a similar impact on T2D as RYGB.  There is disagreement in 
the literature on T2D remission following LSG. In the short term, 
many studies have indicated a resolution rate for diabetes of 60% 

18,19 to 90% following LSG, while in contrast some studies have 
found minimal efficacy of LSG in the remission of type II diabetes 

20,21mellitius.  It is unclear if the significantly different rates of 
remission observed in the LSG investigations are due to the lack 
of a defined definition of T2D resolution or to the ethnicity of the 
patients. Another explanation could be that the definitions of 
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"improvement," "resolution," "remission," or "cure" of diabetes 

22utilized in these trials were different.
Following bariatric surgery, glycemic control can be improved by 
a variety of routes, including hormonal changes, histological 
changes, cellular changes, and microbiome modifications. The 
larger improvement in glucose levels after GBP compared to diet 
or gastric banding may be mediated by the shift in gut hormone 
incretins following GBP and their subsequent impact on insulin or 

23glucagon release.  Increased peak and total postprandial GLP-1 
production was observed following surgery in multiple trials, 

24,25,26compared to pre-operative values.  Some theories regarding 
the reduction of ghrelin levels post operatively after bariatric 
surgery suggests the reduction of further weight loss and 
improvement in glycemic control but no such high quality 
evidence exists in supporting the theory and further research is 

27warranted.
The results of our study showed that, following three years of 
surgery, 37 patients (67.27%) had improved outcomes, 5 patients 
(9.09%) had poor outcomes, while 13 patients (23.64%) had no 
change at all. These are consistent with the work done by Todkar 
et al and colleagues, the findings of which demonstrated the 
resolution rate of 72% after three years while in contrast 
resolution rate of 24% was reported by Schauer et al after 

19,20Laparoscopic Sleeve Gastrectomy.  Our study illustrated that 
complete remission of diabetes mellitus was observed in 22 
(59.46%) patients, partial remission in 10 (27.03%) while 5 
(13.51%) patients were reported to have some improvements The 
differences with previous results could be explained by a different 
demographic and a stricter definition of remission criteria.
A systematic review and meta-analysis conducted to determine 
the remission rate of type II diabetes mellitus after bariatric 
surgery depicted that 2018 SG patients and 9926 RYGB patients 
were compared at a 1-year follow-up period. This meta-analysis 
showed that T2DM remission occurred substantially less 
frequently following SG compared to RYGB when results were 
analyzed independently of the criterion of T2DM remission used; 
56.29% of patients experienced remission following SG, 

28compared to 60.91% after RYGB.  While the remission rate in 
our study was 67.27% and is consistent with the findings of the 
systematic review, however the follow up was performed and 
glycemic control was measured after 3 years of follow up as 
opposed to 1 year.
In terms of blood glucose levels, our patients showed a significant 

improvement in glycemic metabolism. On 3 years follow up after 
surgery; the mean FBS of the patients was 98.23 mg/dl compared 
with pre-operative values of 219 mg/dl demonstrating a 
statistically significant difference (p-value=<0.001) in fasting 
glucose level before and after surgery. These results are also in 
accordance with another study, the results of which demonstrated 
that after 12 months without taking oral metformin or insulin, 
individuals with a mean drop in HbA1c of 3.1 mg/dl had a 
significant improvement in their glycemic metabolism and DM 

29remission.
The ABCD score is a useful tool in clinical practice when 
selecting the surgical technique of choice for the treatment of type 
2 diabetes. Even though the initial scoring system was created for 
patients undergoing gastric bypass surgery, however it can also be 

30used for individuals undergoing LSG.  The author would advise 
to use LSG for T2 DM in patients who have ABCD score greater 
than 4 as greater scores on ABCD score as associated with higher 
remission rates of diabetes mellitus.
Our study has certain limitations because it was limited to one 
center, which may have affectedhow broadly our findings can be 
applied to a broader population. Furthermore, the one- year 
research period and the three-year follow-up may not have been 
sufficient to capture long-term results; a longer observational 
period could offer a more thorough understanding of the long-
term effects of laparoscopic sleeve gastrectomy on diabetes 
remission. Moreover, it was difficult to completely control for 
other confounding factors like differences in patient compliance 
with postoperative treatment or lifestyle modifications. Future 
research should collaborate across several centers, extend follow-
up periods, and carefully examine other factors that impact 
postoperative outcomes in order to overcome these constraints.

CONCLUSION
This study concluded that laparoscopic sleeve gastrectomy is an 
effective, safe and reliable surgical procedure in the management 
of obese patients with type II diabetes mellitus and is associated 
with promising results in the type II diabetes remission and 
improving the BMI and glycemic control in terms of Hba1c and 
fasting blood sugar levels. However pre- operative BMI, and 
significantly elevated preoperative glycated h e m o g l o b i n
levels could be predictive variables for the inability to achieve a 
full remission of type 2 diabetes following laparoscopic sleeve 
gastrectomy. 
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Table 1: Demographic and Pre-operative Characteristics of the Sample 

Frequency (Percentages) 

Gender Male  28(51%)  
Female  27(49%) 

Age (years) 38 
Pre-operative Weight (kg) 142 kg 

BMI (kg/m2) 45.14 
Duration of diabetes(years) 7 

Pre-operative HBA1C 8.85 
219 (mg/dL) 

Mean Hospital stay 3 days 
Hypertension 37(68%) 

Variables 

Pre-operative fasting blood sugar (mg/dL) 

Table 2: Clinical Outcomes in terms of Remission of Diabetes 

Frequency (Percentages) Outcomes

Improved Outcomes

No change in outcome 
Worsened outcome

Completere Mission:22(59.46%)

Partial Remission:10(27.03%)
Improvement:5(13.51%)

13(23.64%)
5(9.09%)

Table 3: Comparison of BMI between Outcomes at Different Follow-up Intervals 

Pre-Operative
BMI(Mean)

45.14(kg/m2)

BMI assessed at different time intervals Post-operativeBMI(Mean)
st 1  Month
th6  Month 

rd3  Year

42.76
36.83
31.64

rdTable 4: Comparison of HbA1c between outcomes from pre-op to 3  year after surgery 

Pre-Operative HbA1c HbA1c assessed at different time Post-operative HbA1c (%)
 (%) (Mean) Intervals (Mean) 

8.85 st1  Month
th6  Month 

 8.37 
7.52 

rd3  Year 5.98 

rdTable 5: Fasting Blood Sugar Level between Outcomes from Pre-Op to 3  Year after Surgery 
Pre-Operative 

Blood Sugar (Mean)
Fasting (mg/dL) Fasting Blood Sugar
Different Time Intervals Assessedat

Post-operative Fasting 
Blood Sugar (mg/dL)  (Mean)

219(mg/dL) st1  Month
th6  Month 

207.13
172.56
98.23rd3  Year 
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FACTORS ASSOCIATED WITH APGAR SCORE AMONG NEWBORNS DELIVERED BY CESAREAN SECTIONS; 
A CROSS-SECTIONAL STUDY

1 2 1 1 1 1Maooz Ahmad , Sami Ullah Khan , Hamza Zafar , Mian Habib Ullah Bacha , Farhan Nazir , Muhammad Tayyeb , 
3Waqas Ashraf Chaudhary

ABSTRACT
Introduction: Caesarean section (CS) stands as a significant surgical intervention, bringing with it both immediate and enduring 
consequences for both the mother and the newborn. Despite the widespread utilization of the Apgar score as a critical tool for assessing 
neonatal well-being following cesarean section (C/S) deliveries. We conducted this study to compare the outcomes for mothers and 
newborns following cesarean sections. The aim of the study was to investigate the factors associated with Apgar score among 
newborns delivered by cesarean section.

Material & Methods: A cross-sectional study was conducted to examine factors associated with Apgar scores in neonates delivered 
via cesarean section. All eligible parturient were included, and rigorous training was provided to data collectors. Bivariate and 
multivariate analyses were employed to identify factors associated with Apgar scores, with logistic regression models used to assess 
associations.

Results: The majority of participants were aged 25-29 (38.22%) years, with Gravida II (44.59%) being the most prevalent pregnancy 
state. Single gestation (94.27%) was predominant, and most (91.40%) mothers had a normal medical condition, undergoing 
emergency cesarean sections with spinal anesthesia. Newborns were evenly distributed by sex, with a majority weighing between 2.5-
4kg and being born at term gestation, exhibiting favorable Apgar scores. Factors influencing neonatal outcomes included spinal 
anesthesia being associated with better outcomes compared to general anesthesia, while prolonged skin incision to delivery times (>3 
minutes) (OR: 1.2, 95%CI:1.0-1.4) and uterine incision to delivery times (>3 minutes) (OR: 1.2, 95% CI: 1.0-1.4) were linked to 
adverse outcomes. Higher birth weight (2.5-4 kg) (OR: 1.5, 95% CI: 1.3-1.7), normotension (OR: 1.1, 95% CI: 1.0-1.3), term gestation 
(OR: 16, 95% CI: 14-18), and single gestation (OR: 34, 95% CI: 32-36) were associated with better outcomes compared to their 
respective counterparts.

Conclusion: Optimizing perioperative factors such as anesthesia type and incision times affecting neonatal outcomes in cesarean 
deliveries. Moreover, the observed associations between favorable neonatal outcomes and factors like higher birth weight, term 
gestation, normotension, and single gestation underscore the importance of comprehensive obstetric care strategies in enhancing 
maternal and neonatal health during cesarean sections.
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INTRODUCTION
Caesarean section (CS) stands as a significant surgical 
intervention, bringing with it both immediate and enduring 

1consequences for both the mother and the newborn.  A Caesarean 
section, sometimes known as a C- section, is a medical procedure 
that involves delivering the baby through an incision in the 

2,3mother's abdominal wall and uterus.  The procedure tends to 
occur under either general or spinal anesthesia, and it is vital for 
maintaining the health and safety of both the mother and her 

4infant.  Over the past three decades, the rates of Caesarean 
sections (CS) have surged significantly, both in developed and 

5developing nations around the world.  The World Health 

Organization (WHO) recommends that national rates of cesarean 
delivery stay within the range of 10 to 15 cesarean deliveries per 

6100 live births.  In the past, many cesarean sections were typically 
carried out under general anesthesia. However, there has been a 
global shift towards the increasing use of regional anesthesia for 

7cesarean deliveries in recent years.  Elective repeat caesarean 
sections, along with fetal discomfort, dystocia, and breech 
presentation, are the primary causes of this increase in cesarean 

8rates.  The rate of cesarean deliveries has been on the rise 
worldwide, ranging from 13% to 39%. In Ethiopia, the overall 
institutional rate of cesarean deliveries within the national 
population stands at 15-18%. However, this rate increases to 46% 

75
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9–11in private healthcare sectors.  Notably, most cesarean deliveries 

in private facilities are performed due to maternal indications, 
accounting for 66%, while the remaining cases are attributed to 

12fetal indications.  In the United Kingdom, it's fascinating to note 
that 25 years ago, a significant 75% of cesarean section deliveries 
were conducted using general anesthesia. Fast forward to the 

13–15present day, and this figure has notably dwindled to just 16%.  
The rationale of the study is the rising popularity of cesarean 
sections and the need to limit a mother's exposure to drugs that 
could harm her unborn child, regional anesthesia has emerged 
as the anesthetic method of choice formany elective procedures. 
To compare the outcomes for mothers and newborns following 
cesarean sections we conducted this study. For this study APGAR 
score was divided into two categories; High Apgar Score Apgar 

16scores of > 7 and Low Apgar Score Apgar scores < 7.

MATERIAL AND METHODS
Following approval from our Institutional Review Board 
(366/BKMC). A cross- sectional study was conducted at the 
department of Anesthesia Mardan Medical Complex (MMC) in 
KP, Pakistan, a tertiary care teaching hospital with 700 beds and 
advanced diagnostic services including CT scanner and MRI. The 
study used a non-probability convenience sampling technique, 
with a sample size of 314 participants, ensuring a 95% confidence 
level and a 5% margin of error, based on an anticipated frequency 

17of 28.6%.  The duration of the study spanned from June to 
October. Inclusion criteria encompassed ASA I and II full-term 
pregnant mothers undergoing elective surgery under general or 
spinal anesthesia for 24 hours peri- operatively. Exclusion criteria 
included unstable maternal condition, placenta previa, 
coagulopathy, conversion from spinal to general anesthesia, and 
fetal distress.
A pre-tested, standardized questionnaire was utilized to collect 
information. The study was conducted after approval from the 
hospital's ethical and research committee. All patients who met 
the inclusion criteria (i.e., patients scheduled for elective cesarean 
delivery under spinal anesthesia) were included in the study from 
the OPD. The study's goal and advantages were described to the 
patients, and they provided signed informed permission.
All the enrolled patients were scrutinized with a detailed history 
and clinical examination, including anesthesia fitness. The past 
medical records were also carefully checked in consultation with 
the referring surgeon. This was done to control confounders and 
possible bias in the study results. All the patients were subjected to 
spinal anesthesia by a single consultant anesthesia who had a 
minimum of five years of experience in the anesthesia 
department.
Postoperatively, all the neonates were followed until one, five, 
and seven minutes for Apgar Score to determine the Apgar score. 
The American Pediatric Association's neonatal Advanced Life 
Support procedure was used while calculating the Apgar score. 
Apgar scores were assigned to neonates at one and five minutes of 
birth for evaluation purposes. It was based on the neonate's 
appearance (color), pulse rate, grimace (reflexes), muscle tone 
(activity), and respiratory effort, all of which were scored from0 
to 2. (Table 1)
All the above-mentioned information, including age, gravida, 
parity, preoperative medical condition under spinal anesthesia, 
was recorded in a pre-designed proforma. Strictly exclusion 
criteria were followed to control confounders and bias in the study 
results.
Table 1 Apgar score scaling
Data Quality Assurance:
The questionnaire was initially written in English and then 
translated into Pashto, the local language. It was then translated 
back into English to confirm the coherence of the queries. A pre-
test was carried out on 5% of the sample size at Mardan Medical 
Complex. Data collectors and supervisors were trained on every 

item in the study tools. The data was examined using the 
Statistical Package for the Social Sciences (SPSS), version 26 
(IBM Corporation). For categorical variables (like place of 
employment or residence), result was reported as frequencies and 
percentages, while the mean and standard deviation was used to 
summarize continuous data (age and years of education). 
Bivariate and multivariate analyses were utilized to determine the 
effect of independent variables on Apgar score. Variables that 
were significant in bivariate analysis at a value less than 0.2 were 
subjected to multivariate analysis. In multivariate analysis, a 
value of less than 0.05 was utilized as a threshold for the presence 
of association. The strength of the link was assessed using a 95% 
confidence interval and an odd ratio.

RESULTS
The demographic characteristics of the data comprising 314 
patients suggest a relatively evenly distributed age range, with the 
majority falling between 25-29 years (38.22%)  and  20-24  years  
(31.85%).
Regarding pregnancy state, the dataset predominantly includes 
patients categorized as Gravida II (44.59%) and Gravida I 
(35.03%). Most patients have single gestation (94.27%), with 
only a small percentage presenting with multiple gestation 
(6.07%). Maternal medical conditions are relatively uncommon, 
with hypertension (7.01%) and gestational diabetes mellitus 
(1.59%) being less prevalent compared to the majority classified 
as normal (91.40%). Emergency cesarean sections are more 
frequent (73.25%) than  elective  ones  (26.75%).  Spinal 
anesthesia is the predominant choice (85.99%) compared to 
general anesthesia (14.01%) for cesarean sections in this dataset.
Table 2: Sociodemographic and personal traits of expectant 
mothers of babies delivered under general and spinal anesthesia 
during cesarean sections.
The distribution of several categorical variables within a 
population. In terms of the "Sex of the newborn baby," the 
population is evenly split between males and females, each 
accounting for 50.00% of the total. Regarding "Birth weight," 
many newborns have a weight between 2.5 to 4 kg (57.32%), 
followed by 1.5 to 2.5 kg (28.66%), and a smaller proportion 
weighing greater than 4 kg (14.02%). "Gestational age in terms" 
indicates that most pregnancies are term for gestational age 
(74.52%), while a smaller percentage are preterm (15.92%) or 
post-term (9.55%). In a nutshell the data about "Skin incision to 
delivery time" indicates that a bigger proportion of deliveries 
(66.88%) have a skin incision to delivery time of less than or equal 
to three minutes, as opposed to 33.12% of deliveries with a time 
greater than three minutes.
Table 3. The state of the fetus and baby in expectant moms whose 
babies were delivered via cesarean section.
To examines the association between various categorical 
variables and the risk of certain outcomes. For "Type of 
anesthesia," both general and spinal anesthesia are associated 
with increased crude odds ratios (COR) and adjusted odds ratios 
(AOR) compared to their respective references, with the COR for 
general anesthesia being 1.2 and for spinal anesthesia being 1.5, 
while the AOR for general anesthesia is 1.1 and for spinal 
anesthesia is 1.3. In "Skin incision to delivery time," longer 
durations (>3 minutes) are associated with higher COR and AOR 
compared to shorter durations (<3 minutes). "Birth weight" 
shows that heavier infants have higher odds of the outcome, with 
the AOR for infants weighing 2.5-4 kg being 1.5. Regarding 
"Blood pressure," hypertensive individuals have increased odds 
of the outcome compared to normotensive individuals. The 
confidence intervals provide a range of uncertainty around these 
estimates.
Table 4. Apgar score disparity between neonates delivered via 
cesarean section at one and five minutes.
The association between various categorical variables and the 
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likelihood of a certain outcome, typically expressed as odds ratios 
(ORs) and adjusted odds ratios (AORs). In terms of "Typeof 
anesthesia," individuals who received spinal anesthesia have a 
higher COR of 1.5 and an AOR of 1.3 compared to those who 
received general anesthesia, after adjusting for potential 
confounders. For "Skin incision to delivery time," individuals 
with a longer time (>3 minutes) have a higher COR of 1.3 and an 
AOR of 1.2 compared to those with a shorter time (≤3 minutes). 
"Birth weight" shows that infants weighing between 2.5-4 kg 
have a higher COR of 1.7 and an AOR of 1.5 compared to those 
weighing between 1.5-2.5 kg. Additionally, "Blood pressure" 
reveals that individuals with hypertension have a higher COR of 
1.3 and an AOR of 1.2 compared to those with normotension. The 
95% confidence intervals provide a range of uncertainty around 
these estimates.
Table 5. Factors influencing the Apgar score of neonates delivered 
via cesarean section at one minute.
The data represents the association between various categorical 
variables and the risk of certain outcomes. The "High score vs 
Low score" variable demonstrates that individuals with a high 
score have 1.2 times higher crude odds of the outcome compared 
to those with a low score, and this association remains with an 
adjusted odds ratio of 1.1 after accounting for confounding 
factors. Similarly, "Gestational age" shows a decreasing trend in 
the odds of the outcome as gestational age progresses, with term 
pregnancies having the lowest odds compared to post-term and 
preterm pregnancies. In terms of "Uterine incision to delivery 
time," shorter durations are associated with lower odds of the 
outcome compared to longer durations. "Birth weight" exhibits a 
similar trend, with heavier birth weights associated with lower 
odds of the outcome. Regarding "Blood pressure," normotensive 
individuals have lower odds compared to hypertensive 
individuals. Finally, "Gestational type" suggests that single 
pregnancies are associated with lower odds compared to multiple 
pregnancies. The confidence intervals for each odds ratio provide 
insight into the precision of the estimates.
Table 6. Factors influencing the Apgar score five minutes after 
cesarean delivery in neonates under spinal and general anesthesia 

DISCUSSION
A caesarean section is either scheduled or performed in an 

18emergency.  Both high and low Apgar scores were substantially 
correlated with specific characteristics in this cesarean delivery 
study, indicating their potential influence on the health of the 
newborn. AORs ranged from 1.1 to 1.3, with corresponding 95% 
C.I. indicating significant effects. The goal of the current study 
was to determine the factors associated with high Apgar scores 
(7–10 minutes) in neonates delivered via caesarean section.
General anesthesia for CS is the older approach and is considered 

19the anesthesia technique of choice in some conditions.  
Compared to newborns born under spinal anesthesia, those born 
under general anesthetic were almost 20 times more likely at five 
minutes to have a poor Apgar score (less than seven), and this 
difference was almost six times larger than that of a study 

20conducted in Gondar, Ethiopia.
Moreover, Al-Shaikh et al. suggested that multiparity does not 
carry a higher risk of a newborn outcome in comparison to other 
parity groups when assessing the impact of grand multiparity on 
the potential risk of unfavorable maternal and neonatal 

18,21,22outcomes.
In our study, the use of general anesthesia (GA) for caesarean 
sections (CS) has decreased, with only 14.01% of deliveries 
utilizing GA compared to 85.99% using spinal anesthesia. 
However, GA was still used for a significant portion of CS 
deliveries, accounting for 26.75% of elective and 73.25% of 

23,24emergency procedures.

Poor APGAR score was significantly associated with type of 
anesthesia, accordingly newborn whose mothers undergo general 
anesthesia showed significantly associated with poor APGAR 
score, as compared with newborn whose mothers undergo spinal 
anesthesia. This finding is consistent with study conduct in 
Gondar, Ethiopia which shows that Neonate born under general 
anesthesia were 3 times more likely to have low APGAR score 

20when compared to those born under spinal anesthesia.
In our study, spinal anesthesia correlated with higher Apgar scores 
(COR: 1.5, AOR: 1.3) compared to general anesthesia (COR: 1.2, 
AOR: 1.1). Longer skin incision to delivery times (>3 minutes) 
and higher birth weights (2.5-4 kg) also associated with increased 
odds of favorable Apgar scores, while maternal hypertension 

25–27showed a higher likelihood of low Apgar scores.
With spinal anesthesia, the mother's airway remains 
unobstructed, significantly lowering the risk  of  aspiration  and  
subsequent  chemicalpneumonitis due to gastric content entry. 
This method boasts a swifter onset of the block and generally 
delivers a superior quality of anesthesia. What's more, it demands 
fewer resources, less training, and, notably, less time for 
execution, particularly in urgent scenarios, in sharp contrast to the 
more complex procedures involved in epidural or combined 

28spinal epidural anesthesia.
The primary factors contributing to patients' reluctance to 
undergo spinal anesthesia again encompassed low back pain, 
often associated with the number of attempts required for 
anesthesia induction, the type of needle used (with Quincke 
needles yielding less favorable outcomes than Whitacre needles) 
and experiencing a tingling sensation in the lower extremities 

29immediately after anesthesia induction.
A noteworthy association was observed between the type of 
anesthesia and a poor APGAR score, indicating that infants born 
to mothers who underwent general anesthesia were significantly 
more likely to have lower APGAR scores compared to those born 
to mothers who received spinal anesthesia.
This discovery aligns with a study conducted in Gondar, Ethiopia, 
which revealed that neonates born under general anesthesia were 
three times more likely to exhibit low APGAR scores in contrast 

6to those born under spinal anesthesia.
Carefully consider anesthesia choices, according to patient needs. 
Efforts to streamline surgical procedures, reducing incision to 
delivery time, should be prioritized to minimize complications. 
Antenatal care should emphasize thorough screening and 
management of maternal conditions like hypertension and
gestational diabetes. Personalized care plans, accounting for 
factors such as birth weight and gestational type, can optimize 
outcomes. Healthcare facilities should establish continuous 
quality improvement initiatives, including regular audits and staff 
training, to ensure adherence to best practices. Implementing 
these recommendations can significantly enhance the safety and 
effectiveness of caesarean deliveries, ultimately improving 
maternal and neonatal health.

CONCLUSION
The study concludes there is an impact of various factors on 
outcomes in cesarean deliveries.
Anesthesia type, skin incision to delivery time, birth weight, 
maternal blood pressure, and gestational type all significantly 
influence outcomes. These findings highlight the importance of 
careful clinical management tailored to individual patient 
characteristics. Implementing strategies to optimize anesthesia, 
minimize surgical duration, and manage maternal health 
effectively can improve outcomes in cesarean deliveries. Further 
research and clinical interventions guided by these insights are 
crucial for enhancing maternal and neonatal care in obstetrics.
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Apgar Score Heart Rate Respiratory Effort Reflex Irritability Appearance (Color) Muscle Tone 
0 Absent Absent No Response Blue or Pale Flaccid 
1 >100 Irregular Reflex Irritability Pink Body with Blue Limbs Good Tone 
2 >100 Good Cough/Sneeze Completely Pink Spontaneous Flexion 

Table 1: Scaling of Apgar scores 

The American Pediatric Association (APA) recommends using newborn advanced life support as the basis for Apgar score scaling. 

Table 2: Sociodemographic and personal traits of expectant mothers of babies delivered 
under general and spinal anesthesia during cesarean sections 

Variable Category n % 
Age (in years) 20-24 100 31.85% 

25-29 120 38.22% 
30-34 60 19.11% 
35-39 34 10.82% 

Pregnancy state Gravida I 110 35.03% 
Gravida II 140 44.59% 
Gravida III 60 19.11% 

Missing 4 1.27% 
Types of gestation Single 295 94.27% 

Multiple gestation 19 6.07% 
Maternal medical condition Hypertension 22 7.01% 

Gestational diabetes mellitus GBM 5 1.59% 
Normal 287 91.40% 

Type of C/S Emergency 230 73.25% 
Elective 84 26.75% 

Type of anesthesia Spinal 270 85.99% 
General 44 14.01% 

Table 3: Pregnant women whose babies were delivered via cesarean section 
and their babies' conditions 

Variable Category n % 
Gender of the Neonate Male 157 50.00% 

Female 157 50.00% 
Birth Weight 1.5 to 2.5 kg 90 28.66% 

2.5 to 4 kg 180 57.32% 
Greater than 4 kg 44 14.02% 

Age at gestation in terms Preterm for GA 50 15.92% 
Term for GA 234 74.52% 

Post term for GA 30 9.55% 
Time from skin incision until delivery ≤3 minutes 210 66.88% 

>3 minutes 104 33.12% 

Table 4: The variation in Apgar scores at one and five minutes for babies 
delivered via cesarean section 

Variable Category 

Apgar Score Less than seven 30 15 
Seven to ten 284 299 

At 1 minute At 5 minutes 
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Type of anesthesia 
- General 50 1.2 1.1 (1.0-1.4) (0.9-1.3) 

Category Sig. COR 

Table 5 lists the variables influencing the Apgar score of neonates delivered via cesarean section at one minute 

AOR 95% C.I. (COR) 95% C.I. (AOR) 

- Spinal 70 1.5 1.3 (1.2-1.7) (1.1-1.5) 
Time From Skin Incision Until Delivery 

- <3 minutes 20 0.8 0.9 (0.7-1.0) (0.8-1.1) 
- >3 minutes 40 1.3 1.2 (1.1-1.5) (1.0-1.4) 
Birth Weight 

- 1.5kg -2.5 kg 60 1.4 1.3 (1.2-1.6) (1.1-1.5) 
- 2.5kg - 4 kg 80 1.7 1.5 (1.4-1.9) (1.3-1.7) 

Blood pressure 
- Normotension 45 1.1 1.1 (1.0-1.3) (1.0-1.2) 
- Hypertension 55 1.3 1.2 (1.1-1.5) (1.0-1.3) 

Table 6 lists the variables influencing the Apgar score five minutes after cesarean delivery of babies under both 
general and spinal anesthesia 

95% C.I. (COR) 95% C.I. (AOR) Variable Category Sig. COR AOR 
High score vs Low score High score 157 1.2 1.1 (1.0-1.4) (0.9-1.3) 

Low Score 157 1.5 1.3 (1.2-1.7) (1.1-1.5) 
Gestational Age Term 235 18 16 (15-20) (14-18) 

Post-term 39 14 12 (11-16) (10-14) 
Preterm 40 12 10 (9-14) (8-12) 

Time from uterine incision to delivery <3 minutes 142 14 13 (12-16) (11-14) 
>3 minutes 172 20 18 (17-23) (16-20) 

Birth Weight 1.5-2.5 kg 88 16 14 (13-18) (12-16) 
2.5-4 kg 226 28 26 (25-30) (24-28) 

Blood pressure Normotension 298 32 30 (29-34) (28-32) 
Hypertension 16 12 10 (9-14) (8-12) 

Gestational type Single 292 36 34 (33-38) (32-36) 
Multiple 22 8 6 (5-10) (4-8) 
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FREQUENCY OF MUSCULOSKELETAL INJURIES AND ASSOCIATED RISK FACTORS AMONG THE 
VOLLEYBALL PLAYERS IN PESHAWAR

1 2 3 4Sardar Ahmad , Shakir Ullah , Zardad Khan , Alam Zeb

ABSTRACT
Introduction: Volleyball is one of the most commonly played game from the top five international sports in the world amongst male 
and female due to its ability to play both indoors and outdoors and its minimal equipment requirements. Sports injury is an important 
public health issue. Sports have many numerous health benefits; however, injury is their potential outcome. Specific tasks of 
volleyball like jumping, spiking, twisting, diving, turning movements, and blocking the ball require a lot of energy from the MSK 
system for the fast movements and rapid action in the game which can lead the player towards the risk of MSK injuries. Volleyball 
represents a higher injury rate than other games for practice. This study aimed to determine the frequency and associated risk factors of 
MSK injuries among volleyball players.

Material & Methods: This cross-sectional study was conducted from August 2019 to February 2020 in the Peshawar sports complex, 
Hayatabad sports complex, and the University of Peshawar. 170 participants; only males with age ranged from 15-35 years, were 
recruited using convenient sampling technique. Data was collected and analyzed through SPSS version 21. A Chi-square test was 
applied to determine the association of injury.

Results: Among 170 players, Participants were having mean age 27.5 ± 4.5 years, weight 63.02 ± 4.2 kg, height 5.7 ± 0.3 feet, and 20.65 
± 2.3 BMI 101 (59.5%) players were having MSK injuries. The most injured anatomical sites of volleyball players were ankle (21.8%) 
followed by knee joint (12.9%). The most risky position for getting injured in volleyball on track was spiker (42.9%), followed by a 
blocker (30%), setter (15.3%), and libero (11.8%) respectively.

Conclusion: This study concluded that MSK injuries have a high frequency in volleyball players. Demographics and position of 
players are the most important risk factors causing MSK injury.
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Authors' Declaration: The authors declared no conflict of interest and agreed to be accountable for all aspects of the work in ensuring 
that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved. All authors 
contributed substantially to the planning of research, question designing, data collection, data analysis and write-up of the article.

Authors' Affiliation
1Physical Therapist, Rafsan Neuro Rehab Center, Peshawar 
2Assistant Professor, Khyber Medical University IPMR 
3Lecturer, Northwest Institute of Health Sciences, Peshawar 
4Assistant Professor, School of Health Sciences Peshawar 

Corresponding Author
Zardad khan
Lecturer, Department of Physical Medicine & Rehabilitation, Northwest Institute of Health Sciences, Peshawar
Email: zardadibrahimi07@gmail.com 

This article may be cited as: Ahmad S, Ullah S, Khan Z, Zeb A. Frequency of musculoskeletal injuries and associated risk factors 
among the volleyball players in Peshawar. Rehman J Health Sci. 2024;6(1). 81-84

Submitted: July 26, 2021 Revisions Submitted: Nov 23, 2023 Accepted: Dec 29, 2023

INTRODUCTION
Volleyball is one of the most commonly played game from the top 
five international sports in the world amongst male and female 
due to its ability to play both indoors and outdoors and its minimal 

1equipment requirements.  Over two decades youth athletics 
2participants increased dramatically.  In 1895, volleyball was 

3invented by American William Morgan.  The DanishVolleyball 
Federation had registered 20,819 players of different clubs in 

41994.  In the sphere of sports medicine, volleyball has received 
5very little interest.  It is considered a safe game as compare to 

6other games e.g. football, handball, and basketball.  In the US 
approximately 30 to 45 million school-going children participate 

7in sports.  Approximately 800 million people practiced volleyball 
in the world, while according to the International Federation of 
Volleyball approximately 500 million people play volleyball 

8,9world widely.
During the tournament or practice, any physical complaint or 

10medical attention comes in the categories of injury.  Sports injury 
is an important public health issue. Sports have many numerous 

11health benefits; however injury is their potential outcome.  As 

volleyball is a non-contact game, players of the teams are 
separated by the net, so it can be expected that in this game the 

12incidence of injuries is low.  American Academy of Orthopedic 
Surgeons 2008 described that Musculoskeletal (MSK) injuries 

13are the most leading cause of work lost in the industrial state.  The 
MSK injury was categorized into three categories; minor, 
moderate, and major. The injury which leads to the participants' 
absence from training almost one or more than one week was 
defined as "minor". Injury which leads to the participants' absence 
from training two to 4 weeks was defined as "moderate" while the 
injury leads to the absence of participants from training more than 

14four weeks was defined as "major".  Work-related MSDs in 
professionals are very commonly investigated in different 

9occupational settings.  Specific tasks of volleyball like 
jumping, spiking, twisting, diving, turning movements, and 
blocking the ball require a lot of energy from the MSK system for 
the fast movements and rapid action in the game which can lead 

6the player towards the risk of MSK injuries.  Volleyball represents 
a higher injury rate than other games for practice, which was 
different from the rate represented by the other two games i.e. 
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15basketball and soccer.

Volleyball is one of the main games played in Peshawar. The 
majority of the players are vulnerable to musculoskeletal 
disorders during playing volleyball. Along with the frequency of 
MSK injuries in Volleyball players. Current study has also 
enlisted different risk factors responsible for musculoskeletal 
injuries which may help the players with the precautions and 
prevention of different musculoskeletal disorders while playing 
volleyball.

MATERIAL AND METHODS
The objectives of this study were to determine the frequency and 
associated risk factors of MSK injuries among volleyball players. 
A cross-sectional survey was conducted in which data were 
collected from Peshawar sports complex, Hayatabad sports 
complex and University of Peshawar. The sample size was 170, 
which was calculated with Open Epi, with confidence interval of 
95%.
The study duration was 6 months from September 2019 to March 
2020. The study was conducted after proposal approval from the 
Research and Ethical Board of Khyber Medical University. Then 
further permission was taken from the respective centers for 
proceeding research i.e. Peshawar sports complex, Hayatabad 
Sports Complex, University of Peshawar. The questioner has 

16taken from a study done in Sweden  and was approved form the 
research committee. Questionnaires were distributed after proper 
inform consent was taken. This questionnaire consists of two 
parts. Part one contains six questions; how long playing 
volleyball, time of training per week, training in hours per week, 
perform prevention program or not. Part two consist of nine 
questions; point of injury, situation of injury, contact or non-
contact injury, injured body part, location of the injury, amount of 
absence from training, and match after injury.
Data were analyzed through SPSS version 21. To calculate the 
frequencies and percentages of variables i.e. Gender of players, 
injured players, injured areas, moment of injuries, duration of 
playing volleyball players, the descriptive statistic was applied. 
Mean and Standard deviation was analyzed for quantitative 
variable, i.e. age, body mass (weight), Height and BMI of players. 
A Chi-square test was applied to find the association of injuries 
with these variables.

RESULTS
Among all players, 59.4% were injured during playing volleyball, 
while 40.60% reported no injuries. Movement of injury was also 
compared for training including warm-up and practice, and 
during the match including competition. Most of the injuries were 
during training (57.4%) as compared to match (42.6%). This 
survey resulted that most risky position for getting injured in 
volleyball on track was spiker (42.9%), followed by a 
blocker(30%), setter (15.3%), and libero (11.8%) respectively, 
shown in (Table 1).
All players were male, whose age was between, 15 years to 35 
years, with a mean (SD) age of 27.5 ± 4.5 years. Height and 
weight were varying among the players. Minimum height and 
weight were 5 feet and 2 inches, and 56 kg respectively, while 
maximum height and weight were 6 feet 3 inches and 73 kg 
respectively. Their mean BMI was 20.6 ± 2.35, which is lying in 
the normal range of BMI, the detail has shown in (Table 2).
Musculoskeletal injuries were studied for age, weight, height, and 
BMI of the players. 59.5% of the players reported injury, whose 
age was above 25 years compare to below 26 years (40.5%), (P ≤ 
0.05). For height comparison with injuries of the players, 30% of 
them injured, whose height was in the range of 5.9 – 6.3 feet, 
while 29.2% have injured whose height was 5.2 – 5.8 feet (P ≤ 
0.05). The injuries were also compared for the weight and BMI of 

the players, whose weight was >60 reported 40.5% injuries, while 
those who were under- weight, 27% injured as compared to 25% 
in normal weight and 7% in overweight players (P ≤ 0.05).   
(Table 2)
The common anatomical sites at risk of injury in playing 
volleyball are hand/fingers, elbow, shoulder, back knee, and ankle 
joint. This study reported that most injured anatomical sites of 
volleyball players were ankle (21.8%) and knee joint (12.9%) 
followed by back (10%) and elbow (9.4%) joint as shown in 
(Figure 1).

DISCUSSION
The current study resulted that about two-third of participants got 
injuries, while playing volleyball. More than one-third of them 
were having injuries, whose age was more than 25 years; those 
whose height was higher were injured more as compared to those 
whose height was less. Players with a weight greater than 60 kg 
were having a high incidence of injuries. The ankle was the most 
common site of injuries in them, the most risky position for 
getting injured was spike on the track.
This study reported the mean height; 5.722 ± 0.38 feet Inches, 
mean body weight 63.02 ± 4.20 kg represent the resemblance with 
study done by Vanderlei et al (2013) which reported mean height 
1.69 ± 0.11 m which is equal to 5.5 feet and body weight 60.88 ± 
12.43 kg. Another similarity shown by this study with the current 
study was the mean BMI i.e. 21.08 ± 2.81 kg/m2 while the current 
study report mean BMI 20.65 ± 2.35 kg/m2. According to the 
BMI classification, the BMI value between ranges 18.5-24.9 
comes in category of normal BMI, so both studies represent 

8similar mean BMI of volleyball players.
The resemblance was found that with the prevalence study by S.R 
Augustsson et that 52% of volleyball players have reported 

14injury,  but Jadhav et al in 2012 have reported in their survey that 
17the frequency of injury in volleyball players were 84 %.  The 

most common injured area was the ankle joint followed by the 
knee joint, the same result was observed by author Click et al in a 
systemic review that most common injured anatomical site in 
volleyball players was the ankle joint followed by knee joint 

18while playing volleyball.  It was reported regarding the most 
affected (injured) region of the body by Bahr R et al and Jadhav K 

19in their studies.
Players who were heavier in weight reported a high frequency of 
injuries in those players who were heavier in weight greater than 
60 kg, the same was reported by Vanderlei FM Jadhav et al in their 

20studies.  Bhat et al (2017) have reported in their study position of 
the players on track has an effect on injuries of players, the most 
common position for getting to be injured was spiker followed by 

21blockers, setters, and libero, the same was reported in our study.  
Jadhav et al also reported that the most common circumstances 
which lead to injury were spiking  (33.7%),  blocking  (24%),  

17diving (17.41%), and setting (11.23%).
The current study reported that more than half of the players got 
injured during training as compared to matches or competitions 
which may be due to no proper protocols. A recent study of 2017 
has reported contrast results from the current study, that study 
reported that most of the players got an injury during competition 

21as compare to the training.  Similar results were shown by the 
previous study that most injuries occurred during training (47%) 

14as compared to the competition and gradual onset (41%).  Some 
interventional studies need to be done, which may help to find the 
mechanism of prevention of injuries.

CONCLUSION
This study concluded MSK injuries have a high frequency in 
volleyball players. It also showed that demographics like age, 
weight, and position of the players can affect the injuries of the 
players.
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Injury Statistics

Yes 

No 
Movement of Injury
Training 

Match 
Position of Injury
Spiker 

Blocker 

Setter 

Libero 

101(59.4)

69(40.6)

58(57.4)

4342.6)

73(42.9)

51(3)

26(15.3)

20(11.8)

Characteristics N(%)

Risk Factors Musculoskeletal Injury Total P-Value
Presence Absence

BMI Underweight 46 (27%) 6 (4%) 52 (31%) 
Normal 43 (25%) 54 (32%) 97 (57%)
Overweight 12 (7%) 9 (5%) 21 (12%)

0.000

Weight (kg) ≤ 60 32 (19%) 40 (34%) 72 (43%) 
> 60 69 (40.5%) 29 (17%) 98 (57.5%) 0.001

Height (ft. inch) 5.2 – 5.8 50 (29.4%) 54 (32%) 104 (61%) 

5.9 – 6.3 51 (30%) 15 (9%) 66 (39%)
0.000

Age (Years) 15-25 13 (7.6%) 56 (32.9%) 69 (40.5%) 

26-35 88 (51.7%) 13 (7.6%) 101(59.5%)
0.000
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