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Characterized by constant changes and high levels of uncertainty, 
health and education systems are considered as complex adaptive 
systems due to lack of predictable outcomes and clear boundaries. In 
these complex systems, it is becoming difficult to analyse and 
interpret the complicated interactions of data. Advancements in 
modern technologies in rehabilitation sciences such as Artificial 
Intelligence and Virtual Reality will play an integral role in 
enhancing the cognitive abilities and clinical reasoning in order to 
effectively function in these increasingly complex systems. 
Nevertheless, future health professionals will have to make changes 

1in their fundamental concepts regarding clinical practice.  

Artificial Intelligence based research has led to development of 
expert systems which guides the clinical decision making using 
specific computer-based algorithms that outperforms human beings 

2and results in better diagnostics and outcome predictions.  In 
addition to that the AI system is advancing rapidly in the domains of 
information retention and retrieval, reasoning and problem solving, 
image recognition and planning. It is worth mentioning that all these 
functions are the fundamental aspects of physical therapy practice. 
Therefore, it is reasonable to forecast that most of the physical 
therapy practice will be increasingly vulnerable to be automated by 

3Artificial intelligence-based systems.

Some of the examples of Artificial intelligence and modern 
technology in the clinical practice of physical therapy are the video 
analysis software, robotics, virtual reality, expert systems and 

4algorithms for prediction.  Virtual reality is a computer-based 
technology which allows patients to interact with an artificial three-
dimensional (3-D) environment of different sensory inputs such as 
visual and cognitive. Virtual Reality is used in the rehabilitation for 
different purposes such as pain management, neurological 

5rehabilitation, motor control and to improve functional ability.  
There is an increasing amount of evidence which suggests enhanced 
neuroplasticity after training of virtual reality in stroke patients. By 
manipulating the patient's virtual perceived environment, primary 
motor region in the brain is activated to a greater extent. Mirror 
therapy can also be incorporated in the virtual reality in which 
patient moves their unaffected extremity while perceives the 
movement of the affected side, hence recruiting more primary motor 

6region.  Virtual reality also showed promising results in 
management of chronic pain and central sensitizations. The most 
widely acceptable model which explain the impact of VR on pain is 
the 'Gate theory of attention' which postulates that virtual reality 
reduces acute but specifically chronic pains by diverting patient's 
attention away from the pain. Some studies also suggests that 
release of endorphins as a result of pleasure from games and 
environmental manipulations used in VR could have positive effect 

7on decreasing the pain.  

Video analysis uses open pose which is an open-source library 
developed in C++ for the detection of posture. Steps involved in 
video analysis are recording and uploading video of an exercise or 
specific posture, pose estimation, scoring function and then 
evaluating results through human key points and sending these 

8results to physical therapists for further clinical decision making.  
Robotic technology is advancing rapidly in physical therapy and 
rehabilitation sciences. Robotic physiotherapy is used in many areas 
of rehabilitation programs such as in upper and lower limb post 
stroke rehabilitation, in impairments after musculoskeletal 

disorders. Robotic devices used in gait recovery after neurological 
insults uses power orthosis with computer-controlled motors to 
support the movements of joints which increases the therapeutic 
dose of movement while also offloads the burden on therapist. 
These robotic devices also improve the proprioception of the joints 

8 being moved by robots. Robotics in rehabilitation is categorized in 
two main types: therapeutic and supportive. Therapeutic robots aim 
to decrease the impairments, improve the functional capabilities and 
goal oriented robotic-assisted exercises while supportive robotics 
are mainly used for people with disabilities to help them in their 

10daily living and also improves their cognitive functioning.  

Artificial intelligence systems are having profound effects and 
changes on our health care system. Physical therapists need to re-
evaluate that how fit they are in this intelligence age which are 
characterized by prediction algorithms, massive data sets of vast 
complexity and smart machines. Successful practice in the future 
will require that health care professionals have sound knowledge 
about how these machines work and how to use them for a better 
clinical decision making which in turn will lead to improved patient 
care. Those clinicians who have inadequate knowledge about the 
use and incorporation of these devices in patient care will face more 
challenges in performing their practices in the future. Knowledge 
about the use of these technologies in learning as well as in 
rehabilitation should be incorporated at under and post graduate 
levels.

Rehman Journal of Health Sciences Vol. 04, No. 01, 2022

EDITORIAL

1

TECHNOLOGY AND ITS IMPACT ON PHYSICAL THERAPY
1 1Mohammad Bin Afsar Jan , Abdul Haseeb Sahibzada

References:
1. Rowe MJO. Artificial intelligence in clinical practice: 
Implications for physiotherapy education. 2019.
2. Harwich E, Laycock KJRRT. Thinking on its own: AI in the NHS. 
2018.
3. Frankish K, Ramsey WM. The Cambridge handbook of artificial 
intelligence: Cambridge University Press; 2014.
4. Rowe M, Nicholls DA, Shaw JJPT, Practice. How to replace a 
physiotherapist: artificial intelligence and the redistribution of 
expertise. 2021:1-9.
5. Saposnik G, Levin M, Stroke SORCWGJ. Virtual reality in stroke 
rehabilitation: a meta-analysis and implications for clinicians. 
2011;42(5):1380-6.
6. Laver KE, Lange B, George S, Deutsch JE, Saposnik G, Crotty 
MJCdosr. Virtual reality for stroke rehabilitation. 2017(11).
7. Jones T, Moore T, Choo JJPO. The Impact of Virtual Reality on 
Chronic Pain. 2016;11(12):e0167523.
8. Godse SP, Singh S, Khule S, Yadav V, Wakhare SJIJoIS, 
Technology R. Musculoskeletal physiotherapy using artificial 
intelligence and machine learning. 2019;4(11):592-8.
9. Bryce TN, Dijkers MP, Kozlowski AJJAjopm, rehabilitation. 
Framework for assessment of the usability of lower-extremity 
robotic exoskeletal orthoses. 2015;94(11):1000-14.
10. Mehrholz J, Thomas S, Werner C, Kugler J, Pohl M, Elsner BJS. 
Electromechanical-assisted training for walking after stroke: a 
major update of the evidence. 2017;48(8):e188-e9. 

This editorial may be cited as: Jan MBA, Sahibzada AH. 
Technology and its impact on physical therapy. Rehman J Health 
Sci. 2022;4(1).1

1Rehman College of Rehabilitation Sciences Rehman Medical 
Institutes



INTRODUCTION
The relationship between the physicians and pharmaceutical 
industry is significant one. The physician prescribes the necessary 
and in some cases lifesaving medicine to the patient which are then 
provided by the pharmaceutical companies in the form of 
trademarks/brand medicines produced by them. The professionals 
from health care along with pharmaceutical companies work on 
common goal of improvement of health condition of patients and to 
maintain high quality and standards of care. This is done by high 
professional skills of doctors and scientific research of 
pharmaceutical industry. This two-way collaboration benefits not 

1only doctors and pharmaceutical industry but also the patients.  
Doctors prescribe the brand drug of pharmaceutical companies and 
promote the company drug and pharmaceutical companies’ sponsor 
continues medical education programs and conferences and also 

2give small gifts to the doctors and free lunches.  In our part of world 
pharmaceutical company representative have been reported to be 
one important source of information for the general practitioner 
doctors mostly working in the periphery about the drugs which are 
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launched newly and also about the treatment options for non-
3communicable diseases.  Due to the financial involvement at all the 

steps of relationship, there is a conflict of interest at different levels 
leading to corrupt practices in the noble profession of medicine and 

4physician and pharmaceutical industry relation.  Patients and their 
wellbeing is a part of this equation, this relationship is subject to 
strict moral codes. Unfortunately, on the part of the physicians and 
the pharma the monetary gain which comes with the business of 
providing drugs can at times lead to abuse of basic moral values. 
This study was designed to evaluate the relationship between the 
representatives of different pharmaceutical companies and 
physicians and the level of unethical practices prevalent in the 
healthcare sector.  

MATERIAL AND METHODS
This study was conducted at the department of paediatrics, 
outpatient department (OPD) of Ayub Teaching Hospital 
Abbottabad over a period of three months from September 2018 to 
November 2018. The pharmaceutical company representatives both 
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males and females from ranks of medical sales officer to national 
sales manager of different pharmaceutical companies visiting the 
paediatric department OPD were included in the study after getting 
informed consents from them. The pharmaceutical company 
representatives were briefed about the purpose of study and then 
given the specific proforma for answering different questions. Only 
pharmaceutical company representative who gave consent were 
included. The proforma was anonymous and had no identity of 
person filling it. All data were kept confidential. The proforma had 
specific set of questions about the literacy level, proper training by 
pharmaceutical company to work as pharmaceutical company 
representative, sales target given by company, incentives given by 
the company for doctors to enhance sales and demand by doctors for 
their personal benefits. The proforma also had information about the 
doctor’s demand for personal benefit and sharing of that 
information by the representative among the colleague 
representatives from other companies. The data was analysed using 
SPSS version 24 software. A p-value of < 0.05 was considered 
statistically significant.

RESULTS
A total of 92 pharmaceutical company representatives visiting 
paediatric OPD on regular basis were included in the study. Majority 
(58%) of them were graduates at the time of joining the 
pharmaceutical company. Out of these 92 pharmaceutical company 
representatives, 93.5% were given proper training after joining the 
pharmaceutical company for representing the specific 
pharmaceutical company and only 6.5% responded that they did not 
get any training and was assigned task of promoting company 
products. Details of education levels of different pharmaceutical 
company representatives is given in table 1. 
Most of the pharmaceutical companies set target sale for the 
pharmaceutical company representatives as (92.4%) responded yes 
and only (7.6%) responded negatively. About 12% responded they 
openly gave incentives to doctors for boosting their company sales 
and 88% responded that they did not offer any incentive to doctors 
for achieving sales target. Sales representatives were questioned 
about open incentive demanded by doctor for personal benefit 
which was not related to patient care directly or indirectly. Around 
34.8% responded that doctors demanded personal gains from them 
and 65.2% responded that no demands from them were made by any 
doctor in their career. There was significant relationship between 
open incentive given to doctors and open demand by doctors 
(p=0.005). Open incentives to the doctors and their personal 
demands values are shown in table 2. 

DISCUSSION
This study has been taken in lieu of the current practices being 
followed in field of clinical medicine in our set up. Physician to 
pharmaceutical-industry interaction is one of the aspects for which 
there are some ethical directions. If doctors are not interacting with 
pharmaceutical industry in an ethical way, then they are 
compromising the basic values of clinical medicine for which 
doctors have taken oath. Trust is one of the basic ethical value which 
comes in relation of doctor with the patient and patient tells his/her 
issue to doctor and also exposes privates areas of the body if need to 
be.5 Biomedical ethics are one important source of inculcation of 

6ethical practice and professionalism in the health care profession.

As being human, the health care professionals are prone to mistakes. 
By dealing with pharmaceutical industry when a lot of money is 

7involved, there comes conflict of interest in many doctors.  In the 
USA to set the record straight and putting transparency in physician-
pharmaceutical industry relations, the Sunshine act of 2007 was 
implemented which is also the patient Protection and Affordable 
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Care Act part. This mandated to disclose the gifts and payments 
8given to doctors by pharmaceutical companies.  In our setup 

pharmaceutical company representatives openly visit outpatient 
department of public sector hospitals and not only give free samples 
of different medicines but also give small gifts as good will gesture 
to the doctors from rank of professor to house officers. The 
pharmaceutical company representatives try to lure more junior 
doctors as they can give any prescription at odd hours when senior 
doctors are not there. Studies have shown that gifts having small 

8value as 20 US $ have resulted in more prescriptions.

9One review study done by Fickweiler et al.  showed that interaction 
of doctors with pharmaceutical company representatives and 
acceptance of gifts from pharmaceutical industry has great 
influence on prescription. Like in our study about 12% responded 
yes for giving incentive to the doctors, as if doctors are accepting the 
offers this leads to irrational prescription of specific company drugs 
as most of the companies have set sales target in our study. Not only 
this gift acceptance does affect the doctor’s prescription behaviour, 
but the pharmaceutical company representatives do inform their 
fellow in company and also pharmaceutical company 
representatives about the gift acceptance behaviour of some specific 
doctor leading to further gift acceptance and open incentive offers, 
as our study results showed there is significant relationship between 
target sales of company and doctor attitude discussion (p-0.021).

Our study results also showed very significant relationship between 
open incentive given by pharmaceutical company representatives 

10and doctors’ demand (p-0.005). One study in USA by Taylor et al.  
was done about monetary dealing of pharmaceutical company and 
ophthalmologist for prescribing anti-Vascular Endothelial Growth 
Factor. Not only is this for monetary gain on both sides but 
sometimes human life is also put at stake. It has been reported in 

11another study carried out by Hadland et al.  that increase opioid 
marketing led to increase prescription and ultimately increase 
deaths from opioid overdose. This is very serious issue that in 
physician-pharmaceutical industry relation, doctors have crossed 
the limits. 

One of the most common interactions of pharmaceutical companies 
with doctors in our part is offering and hosting of meals. This is the 
most common practice seen in almost every public sector hospital. 
Studies have shown that this meal sponsoring does affect doctor’s 

12 13prescription behavior.  In a study carried out by DeJong et al.  
including 279,669 physicians, there was association between meal 
giving pharmaceutical company and its brand name drug and the 
more valuable the meal, the more is brand name drug prescription.

Though physicians and pharmaceutical company’s interaction are 
beneficial in lieu of education and promotion of knowledge yet 
these interaction does affect the quality of drug prescription of 

14,15doctors.  One study done in Lebanon by Khazzaka M reported 
that the promotional tools used by pharmaceutical companies do 
motivate the doctors and their prescription behaviour is influenced 

16by the marketing strategies of the pharmaceutical companies. 

CONCLUSION
In conclusion of the present study, the physician-pharmaceutical 
interaction in our set-up is not going in the right direction. It is 
clearly evident that the pharmaceutical companies are not following 
ethical practices for promotion of their products, yet our highly 
qualified physicians are also involved in these unethical practices. 
There seems a lack of proper guidelines for the healthcare sector as 
well as a lack of medical ethics education. The problem may be 
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minimized by proper medical ethics education and implementation 
of strict codes of business ethics for pharmaceutical industry along 
with physician-pharmaceutical interaction ethical guidelines for the 
doctors.

Table 1: Education level of medical representatives (n=92)

Literacy Level Frequency

SSC (Matric)

HSSC (FSc)

Graduation (Bachelors)

Post-graduation (Masters)

2

Nil 

58

32

Percent

2.2

Nil 

63.0

34.8

Table 2: Doctor's Demand vs open incentive to Doctor

Yes (%) No (%) Total (%)

8 (8.7)

3(3.26)

11(11.95)

24(26.08)

57(61.96)

81(88.4)

32(34.78)

60(65.21)

92(100)

Open Incentive to the DoctorDoctor Demand

Yes

No

Total
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KNOWLEDGE AND ATTITUDE OF HEALTH CARE PROVIDERS TOWARDS CORONAVIRUS IN KHYBER 
PAKHTUNKHWA PAKISTAN

1 1 1 1Najma Naz , Sabiha Khanum , Tariq Rahim , Dildar Muhammad

ABSTRACT
Introduction: Coronavirus disease is the top trending pandemic disease in the present era. The disease has now involved about 198 
countries globally. Coronavirus disease is very dangerous due to its rate of transmission from one individual to another. This study was 
designed to explore the knowledge and attitude of health care workers regarding coronavirus disease.

Material & Methods: A study with 150 participants using a descriptive cross-sectional design was conducted in two public sector hospitals 
of Khyber Pakhtunkhwa Pakistan in April 2020. The sample was selected consecutively, and data was collected through a reliable 
knowledge and attitude scale

Results: A calculated sample of 150 participants was obtained for this study. Among the study participants, 61.33% (92) presented with a 
high level of knowledge and only 17.33% (26) presented with a low level of knowledge. Furthermore, 62.7% (94) participants have a good 
attitude regarding corona disease. Doctors have better knowledge and attitude than nurses which are in turn better than paramedics.

Conclusion: Study results highlighted that doctor had better knowledge and attitude regarding coronavirus as compared to nurses while 
nurses demonstrated better knowledge and attitude levels than paramedics. Male and married health care workers have better knowledge 
and attitude. 
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INTRODUCTION
Coronavirus disease is the top trending pandemic disease in the 
present era. The disease started from the Wuhan city of China and 

1has now involved about 198 countries globally.  Since the first 
reported case in Wuhan, China the disease has affected around 

2500,000 people around the world.  The mortality rate from 
coronavirus is not much high 3.4%, but the rate of its spread and 

3infectivity is very alarming.  The whole world is under a great threat 
and need great attention to minimize further spread of the Covid-19, 
thereby it is vital to educate more and more people regarding corona 

4prevention and to prevent the loss of valuable individuals.

The clinical features of the disease commonly include dry cough, 
fatigue, myalgia and radiographic features of pneumonia, but the 
difference in medical features between severe and non-severe 

5clients was not described as such.  It has been reported according to 
the situation report 35 of World Health Organization (WHO), the 
disease is becoming a source of public stigma and harmful 
stereotyping, which will enforce the infected individuals to hide 
their ill-status, avoid seeking health care and refuse to adopt health 

6promotion activities.  The spread of the corona disease has many 
reasons as touching one another, touching infected surfaces and not 
maintaining proper social distance. A study conducted in the United 

Kingdom has reported that the spread of corona disease can be 
controlled through incorporating copper surfaces, adopting proper 

7cleaning regimens and effective clinical practices. 

As the corona disease can be controlled through proper clinical 
practices and effective handling of the infected individuals, 
therefore the knowledge, attitudes and practices of the health care 
providers regarding corona are important to be at its best. A study 
conducted in Saudi Arabia concerning the knowledge and attitudes 
of health care providers regarding corona has concluded that health 
care providers have very poor knowledge of corona virus disease 
and therefore needs proper training of the isolation techniques, 
infection control measures and the use of personal protective 

8equipment.  In contrast to the results of this study, a study on 
knowledge and attitudes of health care workers towards Middle East 
Respiratory Syndrome-coronavirus MERS-CoV in Saudi Arabia 
has notified that the Health Care Workers in their study had a very 

9good knowledge and positive attitude towards MERS-CoV.  The 
knowledge and attitude of the general public towards corona disease 
prevention is as important as health care professionals to prevent the 
spread of the disease. A study conducted on 714 Saudi Arabian 
population regarding the knowledge and attitudes towards Middle 
East Respiratory Syndrome-coronavirus MERS-CoV has reported 



that they had good knowledge and positive attitudes towards 
10MERS-CoV.  The clients recovering from corona disease do not 

come to their optimum health at once. A study conducted in Jeddah, 
Saudi Arabia with 168 Middle East respiratory syndrome 
coronavirus (MERS-CoV) has notified that the survived clients 
represented a decrease quality of life in their general, emotional and 

11vitality components.  There is no such study found regarding the 
knowledge and attitude level of health care providers towards 
COVID-19, thus it is necessary to conduct such studies in the local 
context on a priority basis.

Previous studies conducted on the knowledge, attitudes and 
practices among health care providers are not purely regarding the 
present pandemic form of coronavirus. The present study is 
therefore intended to analyse the knowledge, and attitudes of health 
care providers towards COVID-19. 
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level of knowledge as compared to 27-37years 52% (52), and 49-
58years 77.7% (14). When compared the level of knowledge with 
the type of profession it revealed that paramedics have the fewest 
percent in the high level of knowledge as only 45.4% as compared to 
nurses 54.1%, and doctors 79.3%. Covid related knowledge scores 
are shown in figure 2.

The Attitude of Health Care Providers regarding Coronavirus 
disease

In this study 62.7% (94) of the participants presented with a good 
level of attitude regarding Corona virus and 37.3% (56) presented 
with a moderate level of attitude regarding Coronavirus as given in 
table 1.

The cross-tabulation of different demographic variables with the 
attitude level of the participants showed that male had a good level 
of attitude (71%) compared to female (46%). Furthermore, the age 
group 38-48 year’s attitude was good (68.75%) as compared to other 
age groups.

MATERIAL AND METHODS
A descriptive cross-sectional design was used while conducting this 
study at two public sector hospitals (Saidu Group of Teaching 
Hospital Swat and District Headquarter Hospital Timergara Dir 
Lower) of Khyber Pakhtunkhwa Pakistan. It was conducted from 

th thMay 15  to October 10 , 2020, after taking ethical approval from 
institutions. Participants' confidentiality, privacy and anonymity 
were maintained through administration of written and signed 
informed consent. A convenient sampling technique was used to 
select 150 participants through Raosoft sample size calculator while 
considering a population response rate of 90%, confidence interval 
of 95% and 10% non-response rate. Data was collected from 
doctors, nurses and paramedics who were working in these hospitals 
and were willing to participate in the study. A validated and a 
reliable self-administered questionnaire containing informed 
consent, demographics and having 14 items of knowledge and 08 
items of attitude were used. Statistical analysis was done through 
SPSS version 22. Mean and standard deviation were calculated for 
continuous variables like age, mean score of knowledge. Frequency 
and percentage were calculated for a categorical variable like 
gender, professional status of health care workers.

RESULTS
Our sample consisted of 66% (99) Female, 34% (51) Male in a 
sample of 150 participants. Furthermore, 77.3% (110) were married 
and 22.7% (40) were unmarried. The mean age of the participants 
was 36.5±7 years and 66.7% was in the age group of 27-37, 21.3% in 
38-48 years and 12% in 49-58 years respectively. 

Moreover, health care professionals’ participation by the 
department was as; (42.7%) from Accident and Emergency 
department (A&E), (21.3%) from Outpatient Department, (18.7%) 
from Wards and (17.3%) from Labor room.

Knowledge of Health Care Providers regarding Coronavirus 
disease

In the present study, the mean Knowledge of Health Care Providers 
regarding coronavirus disease was 16.7±5.8 which can be regarded 
as the average level of knowledge. Male participants represented 
more number 67.3% (66) in the high level of knowledge score as 
compared to females which was 50% (26). The cross-tabulation of 
marital status and level of knowledge revealed that married 
participants showed more percentage of 63.7% (74) at a good level 
of knowledge as compared to unmarried 52.9% (18). Comparing the 
scores for the age of the participants; the age group 38 years to 48 
years participants illustrated more percentage 81.2% (26) in a good 

DISCUSSION
A sample of 150 participants was selected from two tertiary care 
public sector hospitals to assess the knowledge and attitude of health 
care providers towards coronavirus disease. The study consisted of 
66% of female participants and only 34% of male participants. A 
study conducted in Saudi Arabia has notified that majority of the 

8participants (57.5%) covering their sample were females.  The 
majority of the participants (66.7%) in our study were from the age 
group of 27 years to 37 years and the mean age of our study 
participants was 36.5±7 years, but the mean of participants included 

12in a study conducted in Saudi Arabia was 22.3±3.17 years.

In the study, 61.3% (46) of the participants presented with a good 
level of knowledge regarding Coronavirus disease and only 17.3% 
(13) presented with a very low level of knowledge regarding 
Coronavirus disease. A study in Najran has found that majority of 
the health care providers (>80%) in their study had good knowledge 

9and awareness regarding coronavirus disease.  But another study 
conducted in Saudi Arabia on health care providers has shown that 
health care providers had poor knowledge regarding coronavirus 

8disease.

In our study, male participants represented a higher number (67.3%) 
in the high level of knowledge score as compared to females (50%). 
A study in Egypt supports the results of our study that males have 
comparatively better knowledge than female participants regarding 

13coronavirus disease.  In our study, paramedics had the fewest 
percent 45.4%, as compared to nurses 54.1%, and doctors 79.3% in 
a high level of knowledge regarding coronavirus disease. A study in 
Italy has also notified that doctors have comparatively greater 
knowledge than nurses and paramedics regarding coronavirus 

14disease.  In contrast to the results of our study a study in Saudi 
Arabia has shown that nurses have more knowledge regarding 
coronavirus disease than doctors and other health care workers 
because of their greater contact with patients as compared to any 

15 other health care professionals.

In the present study majority of the participants (62.7%) have good 
level of attitude towards coronavirus disease. A study in South 
America has also notified that study participants in their study had 

16good attitudes towards coronavirus disease.  Similarly, another 
study conducted in Pakistan has also revealed that health care 

17workers have good attitudes towards coronavirus disease.  



Contrary to the results of our study, a research in Uganda has shown 
that only 21% of the participants have good attitude towards 
coronavirus disease, while the majority of participants had poor 

18attitudes regarding the pandemic.

More researches are recommended to find out the factors 
influencing the level of knowledge and attitude of the health care 
providers and its correlation with each other. Trainings and 
educational sessions should be adopted at every level to enhance the 
knowledge and attitudes of heath care providers towards 
coronavirus disease. Consequently, studies are recommended to 
find out the correlation between knowledge, attitude and practices 
of health care providers regarding Covid-19. 

This study was limited because of cross-sectional design and 
convenient sampling technique was used due to the lockdown and 
Covid-19 pandemic. Majority of the study participants were from 
the age group 27 years to 37 years. The participants were taken from 
only two centres. The study might have different results with the 
different age group of the participants and multiple centres.

Rehman Journal of Health Sciences Vol. 04, No. 01, 2022

7

[Internet]. [cited 2020 Oct 25]. Available from: 
ht tps : / /www.who. in t /emergencies /d iseases /novel-
coronavirus-2019/situation-reports

7. Warnes SL, Little ZR, Keevil CW. Human coronavirus 229E 
remains infectious on common touch surface materials. MBio 
[Internet]. 2015 Nov 10 [cited 2020 Oct 25];6(6). Available 
from: https://pubmed.ncbi.nlm.nih.gov/26556276/

8. Alsahafi AJ, Cheng AC. Knowledge, attitudes and behaviours 
of healthcare workers in the kingdom of Saudi Arabia to MERS 
coronavirus and other emerging infectious diseases. Int J 
Environ Res Public Health [Internet]. 2016 Dec 6 [cited 2020 
Oct 25];13(12). Available from:
/pmc/articles/PMC5201355/?report=abstract

9. Asaad A, El-Sokkary R, Alzamanan M, El-Shafei M. 
Knowledge and attitudes towards middle east respiratory 
sydrome-coronavirus (MERS-CoV) among health care 
workers in South-Western Saudi Arabia. East Mediterr Heal J. 
2020 Apr 1;26(4):435–42. 

10. Al-Hanawi MK, Angawi K, Alshareef N, Qattan AMN, Helmy 
HZ, Abudawood Y, et al. Knowledge, Attitude and Practice 
Toward COVID-19 Among the Public in the Kingdom of Saudi 
Arabia: A Cross-Sectional Study. Front Public Heal [Internet]. 
2020 May 27 [cited 2020 Oct 25];8:217. Available from: 
/pmc/articles/PMC7266869/?report=abstract

11. S B, B A, N T, R A-R, A S, T U. Quality of Life Among 
Survivors of Middle East Respiratory Syndrome Corona Virus. 
Open Forum Infect Dis [Internet]. 2016 Oct 24 [cited 2020 Oct 
25];3(Suppl 1). Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7117590/?to
ol=EBI

12. Al-Hazmi A, Gosadi I, Somily A, Alsubaie S, Bin Saeed A. 
Knowledge, attitude and practice of secondary schools and 
university students toward Middle East Respiratory Syndrome 
epidemic in Saudi Arabia: A cross-sectional study. Saudi J Biol 
Sci [Internet]. 2018 Mar 1 [cited 2020 Oct 25];25(3):572–7. 
Available from: https://pubmed.ncbi.nlm.nih.gov/29686521/

13. Abdelhafiz AS, Mohammed Z, Ibrahim ME, Ziady HH, 
Alorabi M, Ayyad M, et al. Knowledge, Perceptions, and 
Attitude of Egyptians Towards the Novel Coronavirus Disease 
(COVID-19). J Community Health [Internet]. 2020 Oct 21 
[cited 2020 Oct 25];45(5):881–90. Available from: 
http://link.springer.com/10.1007/s10900-020-00827-7

14. Thousands of medical staff infected with coronavirus in Italy | 
Italy | Al Jazeera [Internet]. [cited 2020 Oct 25]. Available 
from: https://www.aljazeera.com/news/2020/3/18/thousands-
of-medical-staff-infected-with-coronavirus-in-italy

15. Zhang M, Zhou M, Tang F, Wang Y, Nie H, Zhang L, et al. 
Knowledge, attitude, and practice regarding COVID-19 
among healthcare workers in Henan, China. J Hosp Infect 
[Internet]. 2020 Jun 1 [cited 2020 Oct 25];105(2):183–7. 
Available from: https://doi.org/10.1016/j.jhin.2020.04.012

16. Zegarra-Valdivia J, Chino Vilca BN, Ames-Guerrero RJ. 
Knowledge, perception and attitudes in Regard to COVID-19 
Pandemic in Peruvian Population. 2020; 

CONCLUSION
The health care providers’ knowledge and attitude regarding 
coronavirus disease have a very important role in the control and 
management of the infection. The risk of Covid-19 infection spread 
is associated with the knowledge and attitude of health care workers. 
The greater the knowledge of the health care workers regarding the 
coronavirus the lower the risk of the infection. Furthermore, the 
study identified that doctors have better knowledge and attitude 
towards Covid-19 than nurses and paramedics. The study highlights 
the further need for education and training for health care providers 
to overcome the spread of the infection. 
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Table 1: Attitude of Health Care Providers regarding Corona Virus Disease

Level of Attitude regarding Coronavirus Frequency Percentages

Good level of attitude

Moderate level of attitude

94

56

62.7%

37.3%

Figure 1: Professional Status (Doctor, Paramedics and Nurses) by Percentage

Figure 2: Covid-19 related knowledge level of participants
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FREQUENCY OF FOOT AND ANKLE PAIN AMONG NURSES OF HAYATABAD MEDICAL COMPLEX-PESHAWAR
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ABSTRACT
Introduction: Nursing is the backbone of healthcare system which is mentally and physically demanding job. Since nurses remain on their 
feet for the majority of time, due to which they are more likely to suffer from foot and ankle problems. Therefore, the objective of the study 
was to find out the frequency of foot and ankle pain among nurses in Peshawar.

Material & Methods: A cross sectional survey was conducted among the nurses of Hayatabad Medical Complex, Peshawar. A total of 197 
participants were approached for this study on the basis of convenient sampling. They included both male and female participants. Data was 
collected from different wards of the hospital. Aboriginal Foot and Ankle Injury Questionnaire was used to collect data and to determine the 
frequency of foot and ankle pain. For determining association of foot and ankle pain, Pearson correlation (r) and Spearman correlation (p) 
were used and p value of < 0.05 was considered significant.

Results: Out of 197 participants, 192 responded to our questionnaire (response rate 97%). Of these, 70 were male (36.45%) and 122 were 
female (63.54%). The number of participants having no problem at their feet and ankle were 6 (3.1%) and 8 (4.2%) respectively. 
Participants having minor foot and ankle problem were 72 (37.5%) and 71 (37%) and those having moderate problem were 95 (49.5%) and 
77(40.1%). Those having major foot and ankle problems were 19 (9.9%) and 36 (18.8%) respectively. A statistically significant correlation 
of foot pain was found with age and years of service. Similarly, correlation of ankle injury with BMI and years of service was found to be 
statistically significant.  

Conclusion: The results of our study concluded that the frequency of foot and ankle pain was common among the nurses. Majority of our 
nurses had moderate and major foot and ankle pain. Our study also determined the relationship between some risk factors such as age, 
gender, BMI, years of service and shoe wear with foot and ankle pain.

Key Words: ankle, foot, musculoskeletal disorders, nurses, pain
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INTRODUCTION
Musculoskeletal disorders are referred to those conditions which are 
responsible for affecting the cartilaginous, ligamentous, tendinous, 
articular, and muscular tissues of the human body. They are 
responsible for affecting the normal anatomy, physiology and 

1kinematics of the human body.  Foot and ankle pain is defined as any 
pain which damages the muscles, ligaments, nerves, vessels, 
tendons, joints, bones and is located distally to fibula or tibia and is 
responsible for causing unpleasant emotional and sensory 

2experiences in the body.  This pain is experienced by many different 
professionals like surgeons, dentists, teachers, dancers, security 
guards, traffic wardens but in nurses musculoskeletal pain 
particularly foot and ankle pain is very common due to the high 

3demands placed on them.  

Nursing is the profession which is responsible for providing 
different healthcare facilities to the patients and is mentally and 
physically very demanding. They have to stand and walk for very 

4long periods of time.  Some environmental, biomechanical and 

physiological factors are also attributed to foot and ankle pain or 
5discomfort in the working environment.  The increased risk of foot 

pain in general population is also associated with factors such as 
female gender, advancing age, obesity, high BMI, high physical 
workload, standing, the type of flooring or the type of shoes and 

2plantar fasciitis.  Job strain, manual handling of patients and heavy 
workload were also responsible for many musculoskeletal disorders 

6in nurses.  On the other hand, footwear may also cause foot pain in 
nurses. To reduce fatigue and discomfort in the feet, emphasis 
should be placed on providing comfortable footwear for nurses. 

The foot health of the human being is directly affected by the 
characteristics of the footwear which he uses like insole, outsole, 
midsole, arch supports and also depends upon adequate ventilation 

4to the feet.  Shoes are very important as they cover our feet and 
protects them from a variety of unpleasant stimuli in the 
environment but if shoes are ill-fitting than they can cause majority 

7of deformities in the feet.  There is also a biomechanical difference 
in structure of foot between males and females like narrower heels 

9



In general population the prevalence of foot and ankle pain is very 
high that is up to 30%. Foot and ankle pain is also common in young 
individuals  and 50% of women between age 21 and 40 also 

3experiences it during the past year.  In a study conducted across 
Pakistan to know the prevalence of musculoskeletal disorders 
among nurses, it was revealed that 78.5% nurses have some sort of 
musculoskeletal disorder and are suffering from pain of some kind.1 
A survey of 356 women aged between 20 and 60 showed that 88% of 
them wore improper or incorrect shoes and were responsible for 

9causing the majority of foot pain in them.  Parker in his study 
conducted in 2009 has used foot function index (FFI) to determine 

10how foot problems affect daily activities and other foot functions.  

Tania Solange and co-workers in their study found a prevalence of 
musculoskeletal disorders to be 96.3% in the last year and a 

11prevalence of 73.1% in the last week among nurses.  In Western and 
Asian populations, studies have shown a very high prevalence rate 

12of work related musculoskeletal disorders in nurses.  Studies 
conducted in US showed that 239 nurses out of 10000 were affected 
from musculoskeletal disorders. Prevalence of musculoskeletal 
disorders among Turkey, China and Japan was found to be 77.1%, 

1370% and 37% respectively.  Musculoskeletal strains are 
continuously experienced by the nursing personnel so the frequency 
of work-related musculoskeletal disorders among them worldwide 

14ranges between 40% to 90%.  Epidemiologic studies showed that 
foot and ankle pain in older women was twice more 56% compared 

15with men 24%.  In a study conducted in England, 52% of 543 
elderly subjects showed toenail, cutaneous and musculoskeletal 

16conditions of the feet.

In Pakistan the workload on nurses is many folds high and they have 
to go through various working environments. That is why this study 
is conducted to determine the frequency of foot and ankle pain 
among the nurses of Hayatabad Medical Complex, Peshawar.
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RESULTS
Out of 197 participants, 192 responded to our questionnaire 
(response rate 97%). Of these, 70 were male (36.45%) and 122 were 
female (63.54%). The number of participants having no problem at 
their feet and ankle were 6 (3.1%) and 8 (4.2%) respectively. 
Participants having minor foot and ankle problem were 72 (37.5%) 
and 71 (37%) and those having moderate problem were 95 (49.5%) 
and 77(40.1%), respectively. Those having major foot and ankle 
problems were 19 (9.9%) and 36 (18.8%), respectively (Table 1). 
Majority of the nurses fell into moderate and major categories of 
foot and ankle pain. Thus 114 (59.4%) of our participants suffered 
moderate and major foot pain while 113 (58.9%) participants 
suffered moderate and major ankle problems.

A statistically significant correlation of foot pain was found with age 
and years of service whereas correlation of ankle injury with BMI 
and years of service was found to be statistically significant (Table 
2).

A total of 60 participant, out of the total 197 nurses, thought that 
their foot and ankle pain was due to their footwear. Participants who 
had taken treatment for their foot and ankle pain prior to this study 
were 62 (32.3%) in number. Those participants that thought that 
their foot and ankle pain was because of their profession or duty 
were 99 (51.6%) in number. Furthermore 94 (49%) of the 
participants were of the opinion that they cannot fulfil their duty 
properly and participants who changed their place of duty due to 
their foot and ankle pain were 60 (31.3%) in number (Table 3).

in relation with the forefoot, overall narrower feet in length and 
small Achilles tendons in females so they mostly suffer more from 

8foot and ankle problems as a result of improperly fitting shoe wear.  
Improper footwear can cause problems in feet such as corns, 
calluses, lesser toe deformities, bunions and if length of shoes is 

9incorrect then it can lead to ulceration and pain in the feet.

MATERIAL AND METHODS
This study was conducted at Hayatabad Medical Complex, 
Peshawar. It was a cross sectional survey and duration of this study 
was 6 months. Total population of the nurses at the hospital was 400. 
Sample size for the given population was then calculated by using 
Raosoft. A total of 197 Nurses were recruited according to the 
inclusion and exclusion criteria from Hayatabad Medical Complex-
Peshawar. Convenient sampling was used as sampling technique. 
Nurses who had at least one year of working experience, having age 
between 20-60 years and working at least 5 hours per day and 4 days 
per week were included in this study. Those nurses having recent 
trauma or fracture, any systematic disease leading to foot and ankle 
pain and those who were working in academic or administrative 
departments were excluded. Data was collected by using Aborignal 
Foot and Ankle Injury Questionnaire. Participants were assessed for 
foot and ankle pain using the Aborignal Foot and Ankle Injury 
Questionnaire. Foot and ankle problems were categorized as having 
minor, moderate and major foot and /or ankle problems. Data was 
collected from 20 different wards from participants who were 
willing to take part in the process. Mean and standard deviation of 
the participant’s age, height, weight, years of service, foot injury 
score and ankle injury scores were determined. Frequencies of some 

extra questions regarding footwear, treatment of foot and ankle pain, 
pain due to profession, fulfilment of the duty and change of duty due 
to pain were also mentioned. Association of foot and ankle injury 
score with BMI, age gender and years of service of the participants 
was established and correlation was also established among them 
for which Pearson correlation (r) and Spearman correlation (p) were 
used and a p value of < 0.05 was considered significant.

DISCUSSION
In our study we used Aboriginal Foot and Ankle Injury 
Questionnaire which classifies foot and ankle pain into five 
categories. These categories include not a problem (<10), minor 
problem (10-22), moderate problem (23-35), major problem (36-
47) and extreme problem (48-59). According to these criteria 3.1% 
participants were not having any problem in their foot, 37.5% had 
minor problem, 49.5% had moderate problem and 9.9% had major 
foot problem. Similarly, 4.2% participants didn’t have any problem 
at their ankles, 37% had minor problem, 40.1% had moderate 
problem and 18.8% had major ankle problems. In order to compare 
our results effectively with other studies, we have used moderate 
and major categories of foot and ankle pain. There is an increase 
work demand on nurses due to which majority of the nurses fell into 
moderate and major categories of foot and ankle pain. Thus 114 
(59.4%) of our participants suffered moderate and major foot pain 
while 113 (58.9%) participants suffered moderate and major ankle 
problems.

In a cross-sectional survey done by Maki Tojo in a university 
hospital in Japan on nurses, the prevalence of foot and ankle pain 
was 23% using Nordic Musculoskeletal Questionnaire (NMQ) and 
51% using Manchester Foot Pain and Disability Index (MFPDI). 
The results of the above-mentioned study using the latter 
questionnaire supports the results of our study while the results 
using the former questionnaire differs substantially from our 
studies. As discussed by Tojo, these differences in results of NMQ 



CONCLUSION
The frequency of foot and ankle pain was common among the 
nurses. Majority of the nurses had moderate and major foot and 
ankle pain. Our study also determined that there is an association 
between some risk factors such as age, gender, BMI, years of service 
and shoe wear with foot and ankle pain
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and MFPDI are probably due to the format of the questionnaire and 
3how these questionnaires define foot and ankle pain.  Another 

identical study done in the hospitals of Lahore, Pakistan 
demonstrated that the prevalence of foot and ankle pain among 
nurses was 47.2%. This was considerably lower as compared to our 

1own findings of foot pain (59.4%) and ankle pain (58.9%).  It is 
important to mention that the above-mentioned study was only 
conducted in females in five government hospitals of Lahore 
whereas our study included both male and female nurses but was 
conducted in only one hospital of Peshawar. A survey done in 
Brisbane, Australia in a paediatric hospital showed a prevalence of 
foot and ankle musculoskeletal disorders during the past year to be 

1755.3%.  This supports the findings of our study in which the 
prevalence of foot and ankle pain was 59.4% and 58.9% 
respectively.

We found that 31.3% participants in our study thought that their foot 
and ankle pain was due to their footwear while another study done in 
young urban working women showed that 68.5% of the participants 
accused footwear as the main cause of foot pain which is quite 

18higher than the results of our study.  Our study involves both males 
and females while the above-mentioned study is only females were 
included.

A study done by Garrow et al shows that the prevalence of foot pain 
increases with advancing age reaching a peak up to 55-64 years and 

19then declining in older adults.  This is in accordance with our study 
which also shows a significant correlation among age and foot pain 
demonstrating that as age advances, the foot pain also increases.

An association between foot and ankle pain and gender was 
determined in one more study in general population exhibiting that 
female had foot and ankle pain more prevalent in them while no 
association between foot and ankle pain and gender was found in 

20our study.

Those participants having foot pain also had a high BMI.21 On the 
other hand, we found no significant association (0.197) between 
BMI and foot pain in our own study.
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Table 1. Foot Injury Categories and Ankle Injury Categories

Severity Categories Foot Ankle

Not a problem (>10)

Minor (10- 22)

Moderate ( 23- 35)

Major (36- 47)

Total

6 (3.1%)

72(37.5%)

95(49.5%)

19(9.9%)

192(100%)

8(4.2%)

71(37.0%)

77(40.1%)

36(18.8%)

192(100%)

Table 2. Correlation of Age, BMI and Years of Service with Foot & Ankle Injury Score

0.03

0.197

0.001

0.216

0.094

0.240

Variables Foot injury score

Age

BMI

Year of service

Sig. Correlation

Ankle injury score

CorrelationSig.

0.065

0.032

0.007

0.134

0.155

0.195

Table 3 Extra Questions

Questions Yes No

Do you think your foot/ ankle pain is due to your footwear?

Over the last 6 months, have you had treatment for your foot/feet injury?

Do you think your foot/ ankle pain is because of your profession/duty?

Do you think you can fulfil your duty properly due to foot/ ankle pain?

Have you ever been made to change your place of duty/ ward because of your 
ankle / foot pain?

60 (31.3%)

62 (32.3%)

99(51.6%)

94(49%)

60 (31.3%)

132 (68.8%)

130 (67.7%)

93(48.4%)

98(51%)

132(68.8%)
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ABSTRACT
Introduction: Dentists rely on antibiotics for the treatment of a wide variety of dental conditions. General dental practitioners prescribe 
antibiotics which are inappropriate both therapeutically and prophylactically. There is a need for dentists to prescribe antibiotics 
responsibly.

Material & Methods: A Cross sectional descriptive study was conducted on 150 dental practitioners of Sharif Medical and Dental College, 
SMDC, Lahore using a validated questionnaire. The practices were classified as poor (0-2), bad (3-5) and good (6-8). The knowledge of the 
participants was classified as poor (0-7), bad (8-14) and good (15-22). SPSS version 23 was used for analysis. Chi square and Fisher exact 
test was used to find the statistical association between level of practice and knowledge with antibiotic prescription trends for dental 
problems.

Results: Majority of the respondents (86.7%) had good knowledge regarding antibiotic prescription while 13.3 % had bad knowledge and 
93.3% of the dentists demonstrated good practice of antibiotic prescription while none had poor practices. Majority of the dental 
practitioners (87.3%) prescribed antibiotics as post-operative prophylaxis. The association between knowledge and antibiotic prescription 
for fever (p=0.032), localized swelling (p=0.003), diffused swelling (0.0025), Root canal treatment (p=0.027), tooth fracture (p= 0.041), 
delayed treatment (p=0.026) and acute pulpitis (p=0.057) were found to be significant. 

Conclusion: The most common dental problem for which dentists prescribed antibiotics was for post-operative prophylaxis followed by 
for diffused oral swelling. Most of the dentists had good knowledge and practices regarding antibiotic prescription. 
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INTRODUCTION
Antibiotics are the drugs that are used to treat bacterial infections, 

1-4either by halting their multiplication or killing them completely.  
Dental pain is one of the major dental problems reported to the 
dentists. The predominant reason for this pain is an underlying 

5odontogenic infection.  In order to treat these oral infections, the use 
6of antibiotics is widespread by dental practitioners.  Since the 

introduction of antibiotics in mid-twentieth century, they have been 
a part of both clinical and pharmacological research. It is of no doubt 
that dentists have been using antibiotics for a very long time due to a 
number of reasons such as dental problems and those concerning the 

7orofacial region.

The use of antibiotics in dentistry is predominantly recommended as 
8a prophylactic measure to prevent the spread of dental infection.  

The prescription of antibiotics prior to an invasive dental procedure 
9is not widely accepted neither recommended.  Literature supports 

that majority of the dental infections have their origin in the gingiva 
or periodontium and can be effectively treated without the use of 

antibiotics through dental treatments like Root canal or tooth 
10,11extraction.  It has been reported previously that 30 % of the 

antibiotics prescribed for various conditions were absolutely 
12unnecessary  and dental practitioners have been reported to have 

13prescribed 10% of these medications.

According to one study that evaluated the knowledge and practices 
of dentists regarding antibiotic prescriptions reported that 97.2% 
said that they were aware of antibiotic resistance, 98.1% reported 
that they believe that it is important to take medical history before 
prescribing antibiotics, 91.5% responded that antibiotic resistance 
meant that the bacteria acquire resistance to antibiotics while only 
7.5% said that it was due to the inability of the body to respond to the 

14drugs.  Regarding practices of dentists, the study above reported 
that 97.2% dentists explained to their patients the proper regime of 
the antibiotic usage, 64.2% explained their adverse effects to the 
patients, 90.5% said that they carefully evaluated if the antibiotics 
they prescribed interacted with another medication that the patient 
was taking and 89.6% reported inquiring the patient about any 

13
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14allergic reactions experienced to antibiotic use in the past.  There is 
not enough literature that reports the knowledge and practices of 
dentists regarding antibiotics and their prescription trends. The 
objective of this study was to assess the knowledge and practices of 
dentists regarding the prescription of antibiotics. 

MATERIAL AND METHODS
A Cross sectional descriptive study was conducted on dental 
practitioners of Sharif Medical and Dental College, SMDC, Lahore 
from June 2019 to June 2020. Data was collected from 150 dental 
practitioners using a validated questionnaire with a Cronbach alpha 
value of 0.914 after taking informed consent. Keeping the 
prevalence of antibiotic prescription in dentists 11.3% with 5 % 
precision and 95% confidence level the sample size was calculated 

15to be 155.  The sampling technique used was nonprobability 
convenient sampling. Ethical approval was obtained from Sharif 
Medical Research Centre (SMRC). The questionnaire comprised of 
three sections. Section 1 had questions regarding the demographics 
of the participants (name, age, gender, and years of experience, 
designation, and department). 

Section 2 had four questions to assess the practice. For practice a 
score of 0 was given to “no,” a score of 1 was given to “don`t know,” 
and a score of 2 was given to “yes.” There were two negatively 
framed statements for which reverse scoring was done which means 

16a score of 0 was given to “yes,” 1 to “don’t know,” and 2 to “no.”  
This way, a respondent could score a maximum of 8 and a minimum 
of 0 in the practice section. Based on these scores, the practices were 
classified as poor (0-2), bad (3-5) and good (6-8). Section 3 had 
eleven questions to assess knowledge. The same scoring system was 
used as for practice questions. A respondent could score a maximum 
of 22 and a minimum of 0 in this section. Based on these scores the 
knowledge of the participants was classified as poor (0-7), bad (8-
14) and good (15-22). 

The proforma also included questions regarding the various dental 
problems and antibiotic prescription habits of dentists. All 
participants irrespective of their age and gender and dental 
practitioners with a clinical experience of more than 6 months were 
included in the study. Dentists working in the basic dental sciences 
were excluded from the study 

Recorded data was coded and entered using SPSS statistical 
package version 23.0. p value of 0.05 or less will be considered 
significant. Numerical data was reported as mean and standard 
deviation. Nominal data was recorded as frequency and/or 
percentages. Fisher exact test was used to find the statistical 
association between level of practice and trend of antibiotic 
prescription in dental problems. Chi square test was used to find the 
association between level of knowledge and antibiotic prescription 
in fever, localized swelling, diffused swelling, pericoronitis, 
periodontal abscess, cellulitis, Root canal treatment of infected 
tooth, extraction of tooth with abscess and tooth fracture. Fisher 
exact test was used to find the statistical association between level of 
knowledge and antibiotic prescription in trismus, eye closure due to 
swelling, uncertain diagnosis, delayed treatment, post-operative 
prophylaxis, acute pulpitis, acute Periapical condition, and chronic 
Periapical condition.

RESULTS
A study based on data collected from 150 dental practitioners of 
Sharif College of Dentistry(SMDC) was conducted. The mean age 
of the participants was 25.07±4.582 with 37% males and 63% 
females. The participants had a mean clinical experience of 
1.90±2.801. It was seen that majority of the participants had a mean 

knowledge score of 18.29 ± 2.834. Majority of the respondents 
(86.7%) had a good knowledge regarding antibiotic prescription 
while 13.3 % were found to have bad knowledge. None of the 
repsondents had poor knowledge as shown in table 1.

It was evident that 55% of the dentists considered antibiotics as an 
essential part of dental treatment  and 83 % were aware of their use 
as prophylactic measures for infections.  It was seen that 87% of the 
practitioners reported that their patients readily accept antibiotics. A  
vast majority of dentists (93%) were in acknowledgement of the 
presence of international guidelines for antibiotic precription. 
Regarding over prescription of antibiotics, 80% reported that 
antibiotics are over prescribed because of lack of judgement, 84% 
said that these drugs are often misused. A great percentage of 
participants (93%) reported that frequent prescription of antibiotics 
is harmful  while 79% reported that their patients have reported to 
them with side effects of these drugs. It was  reported by 89% of the 
dentists that  frequent use of these drugs  leads to drug resistance 
and 75% reported observing antibiotic resistance in patients. It was 
further seen that 66% of the dentist`s were of the view that 
antibiotics are prescribed according to the economic status of the 
patients. as shown in figure 1.

The mean score for practice was found to be 6.91±1.402. It was seen 
that 93.3% of the dentists demonstrated good practice of antibiotic 
prescription while none were found to have a poor practice 
regarding the same as shown in table 2.

It was evident that 13% dentists frequently prescribed antibiotics. 
Majority of the dental practitioners (89%) prescribed antibiotics 
after dental surgery while only 11% prescribed them on the 
insistence and demand of the patient. It was further seen that 87% 
dentists faced difficulty in dealing with noncompliant patients as 
shown in figure 2.

It was further seen that the conditions in which dental practitioners 
predominantly prescribed antibiotics was for post treatment 
prophylaxis and least for conditions with uncertain diagnosis as 
shown in figure 3. The association between the level of practice and 
knowledge of dental practitioners and the condition of antibiotic 
prescription is shown in table 3.

DISCUSSION
According to our study vast majority of dentists (93%) 
acknowledged the presence of international guidelines for antibiotic 
prescription as compared to the 17% dental practitioners with a 
Bachelors of Dental Surgery and 56% dental  practitioners with a 
Masters of Dental Surgery. It is worth discussing that this marked 
difference clearly exhibits inadequate knowledge regarding 
antibiotic prescription and can be related to the inexperience 
pertaining antibiotic prescription in dentistry.

According to our study, 11% antibiotics were prescribed on the 
patient’s insistence. This is a substantially higher percentage in 
comparison to 4% 18 of the dentists as reported in another study. 
Furthermore, it was seen in our study that 80% dentists reported a 
lack of judgment with respect to antibiotics prescription in 
comparison to the 18.8% in another study. Regarding the knowledge 
of development to antibiotic resistance due to frequent use, our 
study reported that 89% dentists were aware of it. Similar results 
were seen in another where it was reported that 88% general dental 
practitioners and 99% paediatric dentists were aware of antibiotic 

17resistance.  Our study reported the percentage of antibiotic 
prescription to be 13% among dentists which is much higher in 
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comparison to 6 % 18 among dentists as reported in another study. 
Even more conflicting results were reported by another study as 
compared to our study where only 2.9% 19 dentists prescribed 
antibiotics frequently. There is also evidence of antibiotics being 
prescribed prophylactically about 83% according to this survey. 

There are several reports confirming the use of antibiotics 
postoperatively. In our study majority of the dental practitioners 
(87.3%) prescribed antibiotics as post-operative prophylaxis, 52% 
for diffused oral swelling followed by 51.3% for cellulitis and 
51.3% for periodontal abscess as well. Another study reported that 
71.4% 20 members of the American College of Oral and 
Maxillofacial surgeons followed the same practice while placing 
dental implants in patients. The results compiled in another article 
showed that 56% to 68% 18 of the respondents opted for post-
operative antibiotics for implant and surgical extractions. 

It is important to highlight that Dentistry is a technical profession 
and dentists often have to deal with uncooperative patients and non-
compliant patients that do not adhere to their instructions. When 
inquired about them, a significant number of dentists (87%) 
reported facing immense difficulty while dealing with 
noncompliant patients in our study. Similar pattern of results were 
obtained from an Indian study suggesting that in order to deal with 
non-compliant patients especially children, short courses of 
prescribing antibiotics are preferred over long courses.17 
Furthermore, it was very evident from the results of our study that 
55% of the dentists considered antibiotics an essential part of dental 
treatment contrary to the Indian dentists that believe antibiotics 
should never be used as a first line treatment. 

It is of extreme importance that dental students are given adequate 
awareness and training regarding the correct and responsible 
prescription of antibiotics. There is a dire need for introducing 
training programs and seminars that help the dental practitioners 
enhance their existing knowledge regarding antibiotic prescription 
and improve their practices in the light of this knowledge. 

CONCLUSION
The most common dental problem for which dentists prescribed 
antibiotics was for post-operative prophylaxis followed by for 
diffused oral swelling and then cellulitis and periodontal abscess as 
well. Most of the dentists had good knowledge and practices 
regarding antibiotic prescription. 
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Table 1: Knowledge Scores

MEAN SCORE GOOD BAD POOR

18.29 ± 2.834 86.7% 13.3% 0%

LEVEL OF KNOWLEDGE REGARDING ANTIBIOTIC PRESCRITPION

Table 2: Practice scores

MEAN SCORE GOOD BAD POOR

7.08±1.179 93.3% 6.7% 0%

PRACTICES OF DENTISTS REGARIDNG ANTIBIOTIC PRESCRIPTION

Table 3: Association between practice and knowledge of antibiotic prescription with various dental problems
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0.026
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PRACTICES OF DENTISTS REGARIDNG ANTIBIOTIC PRESCRIPTION

Conditions For Antibiotic Prescription

Fever

Localized Swelling

Diffused Swelling

Trismus
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Delayed Treatment

Prophylaxis of Post Operative Complications
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Acute Periapical Conditions
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Periodontal Abscess

Cellulitis

Root Canal Treatment of Infected Tooth

Extraction of Tooth With Abscess

Tooth Fracture

Practice Knowledge



Rehman Journal of Health Sciences Vol. 04, No. 01, 2022

17

KNOWLEDGE REGARDING ANTIBIOTICS PRESCRIPTION
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Figure-1: Knowledge Regarding Antibiotics Prescription

PRACTICES REGARDING ANTIBIOTICS

Difficulty are an essential part of dental treatment 
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Antibiotic prescription on patient's insistence 11%

Frequently prescribe antibiotics 

Prescription of antibiotics after dental surgery 89%

13%

Figure-2: Practices of dental practitioners regarding antibiotic prescription
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Figure-1: Common dental conditions for antibiotic prescription
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STAPHYLOCOCCUS CASSETTE CHROMOSOME MEC TYPING OF METHICILLIN RESISTANT STAPHYLOCOCCUS 
AUREUS STRAINS PREVAILING IN HAYATABAD MEDICAL COMPLEX, PESHAWAR

1 2 2 1 1 1Aman Ullah , Tanveer Tara , Ayesha Maqbool , Muhammad Asif Zeb , Shah Faisal Jamal , Ahsan Saidal

ABSTRACT
Introduction: Methicillin resistance Staphylococcus aureus is a very potential human pathogen, and its significant antibiotic resistance 
further complicates the management of this pathogen. Methicillin resistance in S. aureus is conferred by the presence of SCCmec elements 
but there are different types of SCCmec in MRSA which results in the need of typing of SCCmec elements.

Material & Methods: This cross-sectional study was conducted to determine the current antibiotic resistance pattern and prevalence of 
different types of SCCmec elements in the circulating MRSA at Hayatabad Medical Complex, Peshawar.  A total of 60 non repetitive 
MRSA isolates collected from pus aspirate and wound swab were enrolled in the study. All the MRSA isolates were tested by disc diffusion 
method against the ten antibiotics and further subjected to the SCCmec typing through two multiplex PCR reactions.  

Results: Out of the total tested MRSA isolates 80% were resistant to Ciprofloxacin, 63.4% to Erythromycin, 58.4% to Gentamicin, 55.0% 
to Cotrimoxazole, 51.6% to Tetracycline, 48.4% Fusidic acid, 46.6% to Clindamycin, 35.0% to Doxycycline, while 
Quinupristin/Dalfopristin and Linezolid kill 100% strains of the MRSA included in the study. SCCmec typing of MRSA isolates showed 
that prevalence of SCCmec type-III was 3.3% (3/60), types-IV was 58.3% (35/60), and type-V was 38.3% (23/60).

Conclusion: The studied MRSA showed worrisome resistance, but Quinupristin/Dalfopristin and Linezolid kill all the strains of MRSA. 
The prevalence of SCCmec types IV and V is very high which indicates that the circulating MRSA clone are community associated, because 
they harbour SCCmec type IV and V.

Key Words: MRSA,Methicillin resistance, Pakistan, SCCmec

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
1Institute of Paramedical Sciences, KMU
2Department of Molecular Biology, Virtual University

Corresponding Author
Tanveeer Tara
Department of Molecular Biology, Virtual University
Email: tanvertara@gmail.com

This article may be cited as: Ullah A, Tara T, Maqbool A, Zeb MA, Jamal SF, Saidal A. Staphylococcus cassette chromosome MEC typing 
of methicillin resistant staphylococcus aureus strains prevailing in Hayatabad Medical Complex, Peshawar. Rehman J Health Sci. 
2022;4(1). 19-23

Submitted: January 30, 2021 Revisions Submitted: June 10, 2022. Accepted: June 14, 2022

INTRODUCTION
Staphylococcus (S.) aureus is one of the most widely recognized 
bacterial pathogen of the human. It is the exceptionally common 
individual of the normal skin flora, mucous film, nostril, and it 
likewise rarely colonize different body sites of human including 

1perineum, axilla, gastrointestinal tract and vagina.  S. aureus is 
responsible for various clinical conditions ranging from mild skin 
and soft tissue infection to other severe diseases like pneumonia, 
osteomyelitis, septicemia, endocarditis, meningitis, scalded skin 

2disorder, food poisoning, and toxic shock syndrome.  

In 1959, Methicillin, was developed as a derivative of Penicillin and 
it was applied for the treatment of Penicillin resistant S. aureus, 
however Methicillin resistant S. aureus (MRSA) was soon reported 
from England in 1960 and raised to a degree enough to make the 
Methicillin clinically ineffectual in the end of the 6th decade. 
Methicillin susceptible strains of S. aureus are changed over into 
Methicillin resistant strains by the acquisition of mecA/C gene 
which encodes a modified penicillin-binding protein-2a with low 

affinity for all ß-lactam anti-microbials barring recently allowed ß-
3lactam Ceftaroline and Ceftobiprole.

The mecA/C gene is embedded in the Staphylococcus cassette 
4chromosome (SCC), in which case it is known as SCCmec element.  

Morphologically, SCCmec elements can be divided into three 
components including mec gene complex, ccr gene complex and the 

5,6 three fragments of joining (j) known as j-regions.

There are several classes of mec gene complex and various types of 
ccr gene complex, hence diverse arrangement of the different mec 
gene classes with different types of ccr gene in SCCmec elements 
results in its different types, hitherto, 13 different types of SCCmec 
elements have been recognized in MRSA as per International 

7 Working Group (IWG)-SCC guidelines.

Epidemiological investigations show that MRSA can have various 
types of SCCmec, in this way, typing of SCCmec elements is 

8necessary for the best possible clonal assignment of MRSA.  The 

19
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difference in genetic makeup of SCCmec elements have profound 
effect on the pathogenesis and antibiotic resistance pattern of the 
MRSA strains, therefore, detail understanding of the distribution 
pattern of SCCmec elements can further improve the prevention, 

5control, and management of the diseases caused by MRSA.  

This study was, therefore, conducted to reveal the distribution 
frequency of SCCmec elements in the endemic clone of MRSA 
circulating in the Hayatabad medical complex (HMC), the third 
largest tertiary care hospital located in Peshawar, Pakistan.  

MATERIAL AND METHODS
This prospective cross-sectional study was conducted at the 
department of molecular biology, Virtual University, Pakistan. Non 
repetitive MRSA isolated from pus aspirate and wound swab, at the 
section of Clinical Bacteriology, HMC, Peshawar, Pakistan were 
consecutively and anonymously enrolled in the study from August 1 
to November 30, 2019. 
Identification of MRSA 

S. aureus isolates were once identified at the laboratory of HMC, but 
we again re-identified in our research laboratory by fermentation of 
mannitol and tube coagulase test. All the identified isolates of S. 
aureus were further tested by disc diffusion method for the detection 
of Methicillin resistance using Cefoxitin disc according to the 

9protocols of Clinical and Laboratory Standard Institute (CLSI).  
Antibiotic Resistance Pattern

A total of 10 antibiotics frequently used for the treatment of MRSA 
were tested for resistance and/or sensitivity against the isolates of 
MRSA recruited in the given study. The 10 antibiotics including 
Tetracycline, Quinupristin/Dalfopristin, Linezolid, Gentamycin, 
Erythromycin, Fusidic acid, Doxycycline, Cotrimoxazole, 
Clindamycin, and Ciprofloxacin were tested through disc diffusion 
method according to the guidelines of CLSI. Briefly, the tested 
MRSA isolates were overnight grown on blood agar plates and the 
well-defined isolated colonies were emulsified in the sterile normal 
saline to prepare the bacterial suspension. The resultant bacterial 
suspension was adjusted against the 0.5 McFarland standard 
solution. Afterward, a bacterial lawn was prepared on the surface of 
Muller Hinton agar plate, then 5 discs were applied on each standard 
size plate. All the plates were incubated at 37°C for overnight 
incubation under aerobic condition and the zones of inhibition were 
measured. The recorded zones of inhibition were compared with 
breakpoint in the protocols of CLSI to classify the tested MRSA 
isolate as resistant, intermediate, and susceptible. The MRSA 
control strain ATCC 25923 was used as a positive control in each run 
and all the antibiotic disc were purchased from Oxoid, UK.
SCCmec Typing

The two Multiplex(M)-PCR reactions of Kondo et al procedure1 
were used for the typing of SCCmec element, wherein, 14 different 
primers were used as presented in table I.  Ten primers were utilized 
in the M-PCR-1 for the detection of six markers including mecA and 
five different types of ccr gene including ccr type1, 2, 3, 4, and 5. 
While, four primers were used in M-PCR-2 for the detection of 3 
distinct classes of mecA gene complex encompassing class A, B, 
and C2. Five control strains of MRSA including COL, N315, 
85/2082, HDE288, and WIS were used in the two M-PCR reactions.
DNA Extraction 

The tested MRSA isolates were grown and the genomic DNA was 
extracted according to the procedure earlier reported in the 

11literature.  Briefly, 50µl of lysostaphin (100µg/ml) was added in the 
Eppendorf tube and a 1µl loop full of MRSA colonies were 

emulsified in it and was left for incubation at 37°C for 10 minutes. 
Then, 50µl of Proteinase K (100µg/ml) and 150µl of 0.1 M Tris 
buffer was added to it followed by 10 minutes of incubation at 37°C, 
and further incubated for 5 minutes at boiling temperature. The cell 
suspension was subjected to high speed (13000g) centrifugation for 
5 minutes, afterward, 100µl of supernatant containing DNA was 
stored in an Eppendorf tube.
Multiplex PCR Reactions and Gel electrophoresis

Both M-PCR-1 and 2 were performed in the total volume of 50µl. 
The reaction mixtures of both reactions were consisted of 25µl of 
Dream Taq Green PCR Master Mix (2x), 10µl of primer mixture, 
template DNA was 3µl, and 12µl of nuclease free water. G-Storm 
GS1 Thermal Cycler PCR (GALAG 2472) was used for the 
amplification of M-PCR reactions according to the conditions, 
where initial denaturation step was carried out at 94°C for 2 minutes 
and 30 cycles of denaturation at 94°C for further 2 minutes, 
annealing at 57°C for 1 minute, and extension at 72°C for 2 minutes, 
followed by final elongation step at 72°C for 2 minutes.

The amplified products of PCR reactions were segregated through 
1% agarose gel, in which, 8µl was poured from each PCR product in 
the respective well and 5µl of Thermo scientific Gene Ruler 1kb 
plus DNA ladder was used as a DNA marker for comparison. 
Finally, the gel was analyzed in the gel documentation system (UVP 
PhotoDoc) after the application of 150 volts current for a period of 
45 minutes.

RESULTS
A total of 60 non repetitive isolates of MRSA were included in the 
final analysis, out of the total 60 MRSA isolates, none of the isolate 
was either sensitive and/or resistant to all the tested antibiotics used 
in this study. The highest number of MRSA isolates showed 
resistance to Ciprofloxacin whilst least frequency of resistance was 
determined towards Doxycycline. Quinupristin/Dalfopristin and 
Linezolid were found 100% susceptible as depicted in table II.

The two M-PCR were performed for the detection of different 
gene(s) and/or loci present on the mecA gene complex and ccr gene 
complex located on the SCCmec elements. In M-PCR-1 reaction all 
the 60 isolates of tested MRSA were positive for mecA gene as 
indicated by the production of 286bp amplicon and only three types 
of ccr gene complex encompassing ccr type 2, 3, and 5 were 
identified in the studied MRSA isolates, wherein, 937bp product of 
amplification was produced for ccr type 2 in the 35 isolates of 
MRSA, 1791bp product was yielded from 3 isolates of MRSA for 
the ccr type 3, and ccr type 5 was identified by formation of band at 
the 518bp in the 23 isolates of MRSA as shown in the figure 1. The 
most prevalent types of ccr gene complex was types 2 followed by 
type 5, and 3.

While, in second M-PCR reaction, 1965bp product was yielded 
from the 3 MRSA isolates for the class A, an amplicon of 2827bp 
was formed for the class B in 35 isolates of MRSA, and 804bp band 
was produced for the class C2 in the 23 isolates of MRSA included 
in the current study as shown in figure 2.

The results of both M-PCR reactions were combined to interpret the 
identification of SCCmec elements. The prevalence of only three 
types of SCCmec elements including type III, IV, and V were found 
in the studied isolates of MRSA. The prevalence of SCCmec type-
III was 3.3% (3/60), types-IV was 58.3% (35/60), and type-V was 
38.3% (23/60). SCCmec type-IV was the most prevalent type 
detected in the isolates of MRSA enrolled in the given study 
followed by prevalence of type-V, and type-III.
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DISCUSSION
The current study endeavor to determine the antibiotic resistant 
trend and the prevalence of SCCmec types in the circulating clone of 
MRSA in a public sector Tertiary Care Hospital named HMC, 
Peshawar, Pakistan.  

Out of the tested MRSA isolate 80% were resistant to Ciprofloxacin 
and 63.4% were resistant to Erythromycin, similar trends of MRSA 
resistance to these two antibiotics have recently been reported from 
the Ayub medical complex, Abbottabad, which is the largest Tertiary 

12Care Public sector, hospital in the Abbottabad region.

The resistance frequency towards Gentamicin, Cotrimoxazole, and 
Tetracycline were 58.4%, 55.0%, and 51.6% respectively in our 
study, but a study from Peshawar in 2019 reported 71.9% for 
Gentamicin, 72.5% for Cotrimoxazole, and 60.1% for Tetracycline, 
this higher trend in resistance frequencies may be due the large 

13sample size of their study.  Another study published from Karachi, 
Pakistan documented 45% resistance toward Gentamicin and 48% 

14resistance to Tetracycline which is comparable to our findings.

The resistance frequency of the MRSA isolates was 48.4% toward 
Fusidic acid but 40.6% resistance has been reported from Peshawar 

15in 2016 to the same antibiotic  while more recent studies in 2019 
showed different resistance trend of MRSA to Fusidic acid from big 

13 14cities of the country, like 63% from Peshawar,  64% from Karachi,  
16and 38% from Lahore.         

Among the studied MRSA isolates, 46.6% and 35.0% were resistant 
to Clindamycin and Doxycycline respectively and similar 

17resistance pattern has been shown in 2017 from Karachi.

Quinupristin/Dalfopristin and Linezolid were able to kill 100% 
isolates of the MRSA enrolled in the given study, similar 
susceptibility of MRSA to these two antibiotics has been reported 

18,19from various parts of Pakistan in different studies.

The overall trend of MRSA resistance toward commonly used 
antibiotic for its treatment is in line with previously reported pattern 

20,21of resistance,  but still the increasing trend of resistance to some 
antibiotics is significant to draw attention of the healthcare 
professional and policy makers. 

A research from the district headquarter hospital of Malakand in 
2015 reported only two types of SCCmec elements including type 

22IV and V from the molecular characterization of 20 MRSA strains,  
which is in line with our findings, though we have also detected type 
III SCCmec, it could be due to the reason that we have screened 
MRSA irrespective of their association with community or hospital 
while they characterized only community associated (CA) MRSA 
isolates. 

In 2017, the prevalence of only 4 types of SCCmec elements 
encompassing type-II, III, IV, and V was documented from the 2 
tertiary care hospitals of Rawalpindi for the  MRSA isolated from 
different clinical specimens, their findings are mirrored with our 
results but we did not detect the prevalence of type II SCCmec 
which could be explained by the difference in the specimens 
because we have collected MRSA from Pus or wound swab and they 
have isolated MRSA from other than these specimens which usually 

23harbor type -II SCCmec.

The findings reported from Labore in 2018 also declared the 
prevalence of type I, II, III, and IV SCCmec elements 24 these 
results are in concordance with our work but we did not detect type-I 

and II SCCmec element, this contradiction can be answered by the 
fact that they have collected MRSA isolates from the prosthetic 
devices and catheter which are usually associated with the infection 
caused by  hospital acquired (HA) MRSA and the association of 
type II, and III SCCmec element with HA-MRSA and type IV and V 
with CA-MRSA is strongly supported by literature.

Hannan et al. reported the prevalence of only 2 types of SCCmec 
elements including types-IV and V in the MRSA isolated from the 
different clinical specimens in 2015 in a public sector hospital of 

25Lahore, Pakistan,  but they did not perform any assay for the 
detection of other SCCmec types besides type IV and V, therefore, a 
large number of MRSA isolates were remained un typeable for 
detection of SCCmec type but still their findings are extended by our 
results. 

In the view of above cited literature, only 4 types of SCCmec 
elements encompassing type II, III, IV and V are predominantly 
distributed in the different parts of the country in which the most 
prevalent is type IV SCCmec. The earlier published literature also 
revealed that these four types of SCCmec elements are also most 
commonly distributed throughout the world, and the other types of 
SCCmec elements are very often identified in the MRSA isolates, 
type-IV is considered hot spot among the thirteen different types of 

5,26-28SCCmec elements because of its dominant prevalence.

CONCLUSION
The studied MRSA strains showed worrisome resistance against 
commonly used antibiotic, but Quinupristin/Dalfopristin and 
Linezolid were able to kill 100% strains of the MRSA isolates 
included in the study. We determined only three types of SCCmec 
elements including SCCmec type III, IV, V in the studied MRSA 
strains. 

The prevalence of SCCmec types IV and V is very high compared to 
SCCmec type III, these findings indicate that the circulating MRSA 
clones are community associated, because they harbour type IV and 
V SCCmec elements which are found in the CA-MRSA strains.
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Table 1: Primers used in the given study

Deteed gene(s) or gene all eles Primer nme Nucleotide sequence (5' to 3') Expected sizes of product(s)

M-PCR-1 identify mecA gene and 5 types of ccr gene

mecA

ccr gene type 

ccrB

ccr Al

ccrA2

ccrA3

ccrC

ccrAB 4

Common forward

Class A

Class B

Class C2

mA1

mA2

M-P C R-2 identify 3 classes of mecA gene complex i.e. A, B, and C2

TGCTATCCACCCTCAAACAGG

AACGTTGTAACCACCCCAAGA

ATTGCCTTGATAATAGCCTCT

AACCTATATCATCAATCAGTACGT

TAAAGGCATCAATGCACAAACACT

AGCTCAAAAGCAAGCAATAGAAT

CCTTTATAGACTGGATTATTCAAAATAT

CGTCTATTACAAGATGTTAAGGATAAT

GTATCAATGCACCAGAACTT

TTGCGACTCTCTTGGCGTTT

ATATACCAAACCCGACAACTACA

CATAACTTCCCATTCTGCAGATG

ATGCTTAATGATAGCATCCGAATG

TGAGGTTATTCAGATATTTCGATGT

(mecA-mecI)

(mecA-IS l272)

(mecA-IS431)

mA7

mI6

IS7

IS2

286 bp

695 bp

937 bp

1791 bp

518 bp

1287 bp

1965 bp

2827 bp

804 bp

Table II: Antibiotic resistance/susceptibility pattern of MRSA

Antibiotics Resistance N (%) Sensitive N (%)

Ciprofloxacin 

Erythromycin

Gentamicin 

Cotrimoxazole

Tetracycline 

Fusidic acid

Clindamycin

Doxycycline

Quinupristin/Dalfopristin

Linezolid

48 (80.0)

38 (63.4)

35 (58.4)

33 (55.0)

31 (51.6)

29 (48.4)

28 (46.6)

21 (35.0)

00 (0.0)

00 (0.0)

12 (20.0)

22 (36.6)

25 (41.6)

28 (45.0)

29 (48.4)

31 (51.6)

32 (53.4)

39 (65.0)

60 (100)

60 (100)
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Figure 1: M: DNA Marker, 1 to 4: Control strains, 5 to 14: Test strains Figure 2: M: DNA Marker, 1 to 4: Control strains, 5 to 14: Test strains
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PHYSICAL THERAPISTS AND NURSES’ KNOWLEDGE OF GLASGOW COMA SCALE WORKING IN HOSPITAL AND 
CLINICAL SETTINGS

1 1 1 2 2 1Muhammad Kashif , Fahmeeda Ameen , Sadia Walait , Zunaira Mehdi , Zahid Mehmood Bhatti , Maryam Farooq

ABSTRACT
Introduction: The Glasgow Coma Scale (GCS) is a reproducible tool used to measure the depth and duration of the consciousness level of 
comatose patients, especially in emergency departments by healthcare professionals for neurological assessment. It is important for 
members of rehabilitation teams, specifically physical therapists (PTs) and nurses, to have knowledge of the GCS and the necessary skills to 
apply the scale and interpret the results. The present study is aimed to investigate and compare physiotherapist and nurses’ knowledge in 
using the GCS in hospital and clinical settings.

Material & Methods: A cross-sectional study was conducted in which a convenience sample of 1,300 participants was chosen, 
considering nurses from government and private hospitals and PTs from hospitals and clinics in Faisalabad. SPSS Version 20 was used to 
enter and analyse the data. Pearson chi-square was used to find out association and Independent Samples t-test was used to compare the 
knowledge of PT and Nurses.

Results: The findings of study revealed that majority of the PTs (84.1%) had good knowledge of the GCS, yet only 2.9% of nurses had good 
knowledge. Most participants with good basic knowledge of the GCS lacked knowledge in the application and interpretation of GCS. Age, 
gender, educational level, and type of health facility were strongly associated with level of knowledge with significant p value<.001. The 
mean knowledge of nurses and physiotherapists was 59.84±14.65 and 89.81±8.45 respectively.

Conclusion: The physical therapists' knowledge of the GCS was good compared to the knowledge of the nurses.
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INTRODUCTION
 The Glasgow coma scale (GCS) was first introduced in 1974 to 
assess the severity of brain dysfunction or depth of coma in 
individuals. The scale has been proven to be beneficial for the 

1-rehabilitation community because of its high intra-ratter reliability.
3 Many studies have confirmed the reliability of the GCS for 
assessing the level of consciousness in patients with intracerebral 

4haemorrhage.  The tool was revised in 1976, and an additional sixth 
point of assessment was added to the motor response sub-scale to 
assess withdrawal from painful stimulus. Currently, the GCS has 
three components that evaluate eye opening response, best verbal 
response, and best motor response, which are each individually 
examined. 

The resulting scores indicate the patient’s condition. A score of 
three, for example, indicates that a patient is totally unconscious and 
15 indicates that he or she is alert and conscious. Thus, the score 

3,5,6provides insight into the status of a patient.  The level of 
awareness and prognosis of a patient with a non-traumatic cause can 
also be assessed with the GCS. Ultimately, the early detection of 

7disease severity is helpful in obtaining better health outcomes.  
However, a broad range of conditions are related to comatose and 

8,9changes in mental health presentation.  Besides acute brain trauma 
due to vascular or infective lesions, there are metabolic disorders 
that may lead to hepatic and renal failure, diabetic ketosis, and drug 
overdose. It is thus important to be able to assess and record 

10,11dynamic states of altered mental state effectively.  GCS has 
increased communication among healthcare professionals 

12worldwide because of its common reporting language.  
Unfortunately, many practitioners working outside of hospitals 
have never learned to use or apply this life saving tool or have lost 
their ability to do so, negatively impacting overall health 

13outcomes.  

In 2011, Hien and colleagues examined nurses’ knowledge of the 
CGS and found that more than 90% responded correctly to basic 
questions, although 52.1% gave inaccurate responses to scenario-

14based questions.  The nurses answered the motor and verbal 
subscales of the GCS with high accuracy (77.9% and 74.5%, 
respectively) yet answered the eye-opening response subscale with 
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moderate accuracy (67.4%). Overall, the nurses’ answers (42.1% 
correct) reflected low knowledge of the GCS. The latter authors 
concluded that nurses’ knowledge was up to date but still deficient in 

14the application of the scale.  Meanwhile, a descriptive study was 
conducted in 2013 by Batool et al. in three hospitals of Iraq over four 

3months.  In this case, nurses’ knowledge of GCS was inadequate, 
and the authors recommended the inclusion of skilled and 
knowledgeable nursing staff for the critical evaluation of patients in 
the ICU using the GCS. 

Another study conducted in 2016 focused on lack of standardization 
in the application of GCS. A total of 616 participants were recruited 
from 48 countries and different settings, including nurses and 
clinicians. The authors proposed continuous education to improve 
the performance and reliability of the scale through using 

15standardized methods and better documentation.  In 2016, a 
quantitative, descriptive cross-sectional study published in 
Malaysia revealed that 55.56% of nurses had poor knowledge of 
GCS and 41.48% had satisfactory knowledge. The authors 
recommended that further skills and knowledge be acquired to 

16 ensure better GCS scoring.

Another cross-sectional analytical study conducted with 127 nurses 
from the critical care unit of a university hospital found that the 
setting in which nurses works greatly impacts the scoring and 
outcome of patients on the GCS, highlighting the need for setting-

17specific training.  Meanwhile, in pre- and post-test study by Teles, 
74.55% of staff nurses had average knowledge and 25.45% had poor 

18knowledge.  After the application of a self-instructional module in 
post-test readings, 69.09% of staff nurses had good knowledge and 
30.91% had average knowledge, confirming that nurses’ skills can 
be improved after modular intervention. In a systematic review, 
Gocan and colleagues stated that assessment skill, which involves 
collecting clinical data and making a firm decision, is one of the 

20most essential for nursing staff.  Previously conducted studies 
showed the assessment of nurses’ knowledge of GCS though very 
limited studies have been found in Pakistan, but no study found to 
assess the physical therapists’ knowledge of GCS in Pakistan as per 
author’s knowledge to date and no study is available that compares 
the knowledge of nurses with PTs. Therefore, this study was aimed 
to investigate and compare PTs and nurses’ knowledge in using the 
GCS in hospital and clinical settings.

registered through the Pakistan Physical Therapy Association. A 
total of 340 questionnaires were emailed to the physical therapists, 
and 321 were received back. Eighteen questionnaires were not filled 
out properly, so they were excluded from further data analysis. 
SPSS version 20 was used for data entry and analysis of results. 
Pearson chi-square test was used to find out the association between 
different variables and knowledge of participants.

MATERIAL AND METHODS
From April to September 2019, a cross-sectional survey was 
conducted among physiotherapists and nurses working in 
government and private hospitals and clinical facilities in 
Faisalabad using the non-probability convenience sampling 
method. PTs and nurses of both genders were included after 
obtaining written informed consent. Based on the inclusion criteria, 
1,300 participants were chosen. All nurses and Physical therapist 
working in hospitals and clinical setting during the data collection 
period and have completed their relevant degree were included. PTs 
and nurses willing to take part in this study were included in this 
study.  Therapists and nurses who were on vacations during the data 
collection period, therapists and nurses who were doing observer 
ship and physical therapy students who were in final year of degree 
were excluded. 

A questionnaire was used to collect data based on a previous study 
16on nurses and PTs.  Questionnaire was consisted of two parts: 

section A and section B. In section A, demographic information was 
recorded. Section B consisted in 15 questions to assess nurses’ and 
physical therapists’ knowledge of the GCS. Data were also collected 
by sending e-mails containing questionnaires to PTs who were 

RESULTS
A total of 942 (72.5%) were nurses and 358 (27.5%) were PTs and 
out of them 147 (11.3%) were males and 1153 (88.7%) were 
females. 434 (33.4%) participants were holding undergraduate and 
866 (66.6%) were postgraduates. 321(24.7%) participants were less 
than 2 year of experience, and 389 (29.9%) participants were under 
2-4 year of experience, 310 (23.8%) participants were having 5-7 
year of experience. 280 (21.5%) participants had more than 7 years 
of experience. 669 (51.5%) participants were working in Govt. 
hospitals, 467 (35.9%) were working in private hospitals and 164 
(12.6%) subjects were from clinics (table I).

Table 2 reveals that the Glasgow coma scale is initially devised to 
n=1075 (82.7%) participants were having good knowledge related 
to the question. A total of 875 (67.3%) subjects knew about which 
part of the brain is being assessed when you are assessing eye 
opening. 66.8% candidates had good knowledge about verbal 
response. 80.5% participants had good knowledge about motor 
response; “Which are the specific sections that comprise the 
Glasgow come scale” 84.6% subjects gave correct answers. 77% 
participants knew that vital signs are not a component of Glasgow 
coma scale. Only 27.6% participants knew that when testing the best 
motor response, you record the response in best arm. To test motor 
response in a tetraplegia patient (paralyzed in all four limbs) half of 
the participants gave correct answers. A total of 73.2 % participants 
had correctly answered about the lowest score of Glasgow Coma 
Scale. 

Only 70.4% participants had correctly answered “patient with a 
Glasgow Coma Scale score of _ below are considered comatose”. 
Only 41.8% participants responded correctly to the question “in 
nursing practice, a reduction of the Glasgow Coma Scale of _is seen 
as a deterioration in conscious level and requires informing the 
medical team”. 

A total of 43% subjects knew that Glasgow Coma Scale cannot 
assess intubated patients. A total of 79.4% candidates had 
knowledge about the confused state of patient. You inflict a pain 
stimulus, and he pulls his arm away only 3.8% participants knew 
about the correct answer but majority of the participants 96.2% did 
not answered correctly. The question “You are assessing an RTA 
(road traffic accident), who has swollen eyes. You instruct him to 
open his eyes, but he is unable to give eye response”, only 42.1% 
participants correctly answered the question.  

The results shows that there was significant difference in knowledge 
for the nurses and PTs (P<0.001). The average scores of PTs’ 
knowledge (89.81±8.45) was higher than the nurses’ knowledge 
(59.84±14.65) (Table 2). The results shows that there was 
significant difference in knowledge for graduates and post-
graduates (P<.001). The mean score of the participants with 
postgraduate degrees after completing their studies (70.50 ± 18.46) 
was higher than that of the graduates (63.30 ± 18.64). Thirty percent 
males have good knowledge while 14% Females have good 
knowledge. No male demonstrated poor knowledge while 38% 
females had poor knowledge about GCS.
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DISCUSSION
Glasgow Coma Scale is a reproducible tool used by health 
professionals, including nurses, in almost every healthcare facility 
to determine the level of conscientiousness in patients with 
neurological disorders. It is important to have the skills and 
knowledge to assess and apply critical thinking to interpret the 
results.  Majority of the participants were males, and this study 
found a significant association between gender and knowledge of 
Glasgow Coma Scale. These results are corroborated by previous 

18,19studies,  although some additional studies did not report any 
3,12,20association between gender and level of knowledge.  Majority of 

the participants (62.6%) were in the 20–29-year age group and had 
good knowledge of the Glasgow Coma Scale. These results were 
statistically significant at a p-value < 0.001. These findings are 

16,21similar to the results of Singh et al.  and comparable results were 
3,12also reported by other studies.  A total of 14.5% of the 

postgraduates had good Glasgow Coma Scale knowledge. 
Education level and Glasgow Coma Scale knowledge were 
significantly linked (p <0.001), which was confirmed by a previous 

3study.  In the meantime, Ehwarieme et al. found that professionals 
who received additional training related to GCS were more 

12knowledgeable.

The results of the current study showed that there was a strong 
association between years of experience of both PT and nurses and 
Glasgow Coma Scale knowledge. Previously, freshly graduated 
individuals were found to be more knowledgeable, possibly because 

12their knowledge was acquired more recently.  The results are 
comparable to those of Hien et al. and Santos et al. wherein the 
authors concluded that experience is linked with better knowledge 

14,17,19outcomes.

The knowledge of the PTs was good (39.9%) when compared to the 
nurses (only 2.9%). Previous knowledge assessment studies have 
been conducted mostly among nurses and physicians and PTs have 
been neglected in this regard despites forming an important part of 
the healthcare community and working as rehabilitation team 
members in intensive care units. Most of the participants (84.6%) 
had a good knowledge of the basic question, such as: a lower 
Glasgow Coma Scale value, which shows a deterioration in 
consciousness in the patient. Similar results from Singh et al. 
reported that less than half of participants (41.8%) responded 
correctly to the following statement: In nursing practice, a decrease 
in the coma scale of __ in Glasgow is viewed as a deterioration in the 
level of consciousness and requires notification of the medical 

16team.  In regard to the eye-opening response, 67.3% candidates 
responded with the right answer. Correlated findings were reported 

16,19by Singh et al. and Sedain et al.

Fewer participants selected the correct answers to the questions 
relevant to the verbal response, in contrast to the findings of Singh 
and Fellows who found a higher number of healthcare providers 

16with knowledge of this component.  Two additional studies 
reported similar findings and a very high level of knowledge in this 

19,23domain.  In a recent study, 80.5% subjects had good knowledge of 
the motor component of the Glasgow Coma Scale. Several other 

16,19studies corroborated these findings.

Our study reported that 84.6% subjects were having good 
knowledge related to basic question “Which are the specific 
sections that comprise the Glasgow Coma Scale” while a study 
conducted in 2016 showed that 85.9% nurses were having good 
knowledge related to basic component of Glasgow Coma Scale. A 
total of 41.8% participants were having poor knowledge of “In 
nursing practice, a reduction of the Glasgow Coma Scale of___ is 

seen as a deterioration in conscious level and requires informing the 
medical team” Only 11.9% subjects correctly answered in a 

24previous study.

This study revealed that 6.8% participants were having good 
knowledge related to verbal response. While in Singh et al. study 

24only 31.1% participants correctly responded.  Another study was 
conducted by Buechler and C. Michael MD which showed that 
questions related to verbal response score were correctly answered 

25by only 18%.

In recent study 80.5% subjects were having good knowledge related 
to “Which part of the brain is being assessed when you are assessing 
motor response”. While in Singh et al. study 40.7% nurses were 
having knowledge related to that question. A total of 3.0% 
participants were having poor knowledge related to “On assessing a 
patients’ motor response, he is unable to comply. You inflict a pain 

24stimulus, and he pulls his arm away”.

CONCLUSION
PT’s knowledge of the GCS is good compared to nurses. Most of the 
nurses had a satisfactory level of knowledge, whereas most PTs had 
a good level of knowledge.
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Table 1: Demographic Information of Participants

Variables Frequency Percentage

Gender

Male

Female

Marital status 

Single

Married

Age(years)

20-29

30-39

40-49

> 50

Job title

Nurse

Physical therapist

Level of education

Under-Graduation

Post-Graduation

147

1153

711

589

742

321

186

51

942

358

434

886

11

89

55

45

57

25

14

3.9

73

28

33

67

Variables Frequency Percentage

Year of experience

> 2

02-03

05-07

< 7

Nature of job

Part time

Full time

Type of Institution

Government

Private

Clinics

321

389

310

280

199

1101

669

467

164

25

30

24

22

15

85

52

36

13
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Year of experience

> 2

02-03

05-07

< 7

Nature of job

Part time

Full time

Type of Institution

Government

Private

Clinics

321

389

310

280

199

1101

669

467

164

25

30

24

22

15

85

52

36

13

Table 2: Response of the Participants on individual questions on knowledge of Glasgow Coma Scale

Questions
False Correct

Question No: 9

Question No: 10

Question No: 11 

Question No: 12

Question No: 13

Question No: 14

Question No: 15

349

385

757

741

268

1250

753

27

30

58

57

21

96

58

951

915

543

559

1032

50

547

73

70

42

43

79

3.8

42

n % %n
Questions

False Correct

Question No: 1

Question No: 2

Question No: 3

Question No: 4

Question No: 5

Question No: 6

Question No: 7

Question No: 8

n % %n

225

425

432

253

200

299

941

640

17

33

33

20

15

23

72

49

1075

875

868

1047

1100

1001

359

660

83

67

67

81

85

77

28

51

Table 2: Response of the Participants on individual questions on knowledge of Glasgow Coma Scale

Good Satisfactory Poor Total

n % %n n n

243

188

90

341

126

102

10

60

56

44

21

79

25

19

3

17

30

612

233

409

262

288

189

182

2

225

111

116

122

161

150

109

5

95

54

95

51

52

54

52

0.9

99

48.9

51.1

24

29

43

31

100

100

100

100

100

100

100

100

275

1025

434

866

510

551

349

351

% %

Gender

Male 

Female 

Profession

Nurse 

Physical Therapist

Experience

<2

02-04

05-07

> 7

Pearson chi-square

481

715.3

X2

2

2

df

<.001

<.001***

Sig(p)

85.3 6 <.001***
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Table 4. Difference in Knowledge for Nurses and Physical Therapists

Profession GCS Knowledge Nurses (n=942) Physical Therapists (n=358) Independent Samples t-test

M± SD

59.84±14.65

M± SD

59.84±14.65

t-test df p-value

-45.86 1096 <.001

Education Level

GCS Knowledge Graduation (n=434) Post-Graduation (n=866) Independent Samples t-test

63.30±18.64 70.50±18.46 t-test df p-value

-6.59 860 <.001
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ORIGINAL ARTICLE

THE EFFECT OF PERIODIZED RESISTANCE TRAINING ON SPRINTING SPEED, AGILITY AND POWER OF 
DOMESTIC FEMALE CRICKET PLAYERS

1 2 3 1 4 3Saamia Sunble , Muhammad Faheem Afzal , Adeela Arif , Lal Gul Khan , Zaheer Qadir , Muhammad Sanaullah

ABSTRACT
Introduction: It has been well documented that there is great difference between male and female according to body shape and other 
characteristics like ability to perform work, muscular power and strength. There is almost no study conducted on female cricket participants 
under the age of twenty. This study was designed to determine effects of periodized resistance training on sprinting speed, agility, power in 
domestic young female cricketers.

Material & Methods: This was a parallel group randomized control trail that utilized purposive sampling to recruit 46 participants. Data 
was collected from Abdul-Qadeer cricket academy, Kinnaird College for women.46 young female cricketers completed the study, of which 
23 were in experimental group and 23 were in control group. In experimental group, 8 week of resistance training program had been 
introduced in addition to their regular training sessions, while control group only followed their regular training sessions. To evaluate the 
speed, agility and power tests such as (run a three test, Illinois agility test, sergeant jump test and seated medicine ball throw) were 
performed before and after the experimental or control training.

Results: Periodized resistance training significantly increase (p = 0.01) sprinting speed measured by run a three test. Post intervention 
mean±SD of Illinois agility test was 19.817±1.579 that shows significant effect of periodized resistance training on agility (p=0.001). Post 
intervention mean±SD of sergeant jump test was 7.782±2.448 which shows significant effect of periodized resistance training on power of 
lower limb (p=0.001). Post intervention mean±SD of seated medicine ball throw was 28.194±3.878 that shows that there is no significant 
effect of periodized resistance training on power of upper limb (p=0.89).

Conclusion: This study concluded that sprinting speed, agility and power of lower limb is improved by periodized resistance training.

Key Words: agility, periodized resistance training, 
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INTRODUCTION
Cricket is very famous and specially designed game that requires 
group of 11 participants (team) and is a well-known game at 
international level. Cricket is similar to baseball because it is also 
played in open grounds. At beginning the cricket was known to be 

1,2the game only played by men.  But few years earlier, world has 
been recognized to female cricket game as it is spreading and 

2,3succeeding all over the world.  It has been seen that media and 
commentators are not as interested in female cricket matches as in 
male matches. Therefore, most female matches have no record in 
history. That is why there is large research gap on female cricket 

4game.

Females playing style is also different from males that is why they 
5show different reaction time during game and pregame season.  The 

average speed of ball throw is 27m\s in females and running speed of 

bowler is 4.9m\s. The running speed of male and female is same, but 
6females are slower than males in ball delivery.  World leading 

organization recommended different regimen of RT exercises for 
gaining profitable training modifications so that it improves the 

7fitness and performance during game and avoid fatigue.

Agility is defined as the ability to dynamic start, slack up, repeal, 
speed up again while controlling body position and minimizing 

8speed reduction.  Sudden movement or change of direction may be 
required either during chasing a participant of opposite team or 
chasing a moving ball while playing team sport. That’s why 
constituent of performance of agility is defined as reaction to a 

9specific impulse.  Response time, sport specific performance, body 
communion during repeal and sprinting are the main properties of 
agility in sports and competition. Nowadays the agility has become 

10one of the most important factors for any sports of the world.  For a 
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good performance, streamline sprinting is an important component 
of training. Leg extensor muscles such as extensor digitorum 
longus, tibialis anterior and extensor hallucis longus are the main 
muscles that drag the body during fast running. There is a strong 
relationship between peak strength of knee extensors (quards 
tendon and muscles) and increasing sprint performance. According 

11to some studies, after RT program sprint time has been reduced.  
While some studies shows that RT program has no effect on sprint 

12speed and sprint time.

Speed is the bio motor component of a sport that allows a sportsman 
to move quickly at his peak effort against a particular intensity of 

13 14load.  Quick movement of a body is called speed.  Hand\arm 
movement, step frequency and length of steps are very important 
factor for top speed. Running with different weights can also be 

15helpful in increasing step length.  Medicine ball and cable pulley 
are mostly used for development of power. They are also helpful in 
measuring power in all directions because medicine ball and cable 
pulley allow movement in all planes i.e. transverse, frontal and 

16oblique.  Periodization is a technique used in strength training that 
is described as the variation in duration, intensity and frequency of 
exercise after a regular time period. The main aim of periodization 
in strength training is to gain the maximum efficiency of training in 
days, weeks or months as a short period, and a year, whole career or 

17lifetime training of an athlete as long period.  

RT has very important role in improving the speed and explosive 
power of an athlete. In most sports especially in football, RT plays 
an important role for development of agility, speed and power. All of 
these variables are very important for running sports as well as team 
sports because they all are important components of performance. 
For an athlete to be successful and for a coach to design a better 
coaching program, RT and plyometric training can be a basic 

18,19,20requirement.  The effect of RT program has been noticed in male 
soccer participant. According to this study RT helps in development 

21of speed, jump height and power.  According to another study RT 
program have positive effect on agility and power. RT enhances the 
explosive power and agility in post-assessment results as compared 

22to pre-assessment results.

There are various changes which occurs in female athletes at their 
young age, so the effect of any training program can be measured 
easily which covers their drawbacks related to agility, power and 

23speed at the start of their professional career  Previous studies 
mainly focused on the effect of resistance training on agility, power 

22and speed in soccer participant  and other games whereas up to our 
knowledge and literature searching very few studies are conducted 

24about effects of periodized resistance training in cricketers  and 
almost no study is conducted on female cricket participants under 
the age of twenty.

There were two types of hypotheses according to this research i.e no 
effects of periodized resistance training on sprinting speed, agility, 
power in domestic young female cricketers or there were effects of 
periodized resistance training on sprinting speed, agility and power 
in domestic young female cricketers.

Participants were included if they were 14-20 years old and were 
involved in only sports specific training. The participants were 
excluded if they had any history of surgery or any injury in the last 
six months and had participated in any off seasons periodized 
resistance training session. Males and athletes from any game other 
than cricket were also excluded from the study. Sample size was 
calculated by open epi tool.

The eligible participants were randomly divided by sealed envelope 
method into experimental and control groups. To perform the study, 
the research topic, purpose, as well as the method of execution was 
explained to the subjects. Then the subjects voluntarily consented to 
participate in the study and signed a written consent form. The 
correct way to perform the exercises (smith press, seated press, 
squat, lying dumbbell leg curls, leg extension, leg press, standing 
barbell, lying barbell and sit ups) was explained to the subjects at the 
preparatory meeting before the main test. Prior to the experimental 
or control training, speed, agility, and power were assessed using 
Run-a-Three test, Illinois agility test and Sargent jump test perform 
on pitch. In addition to regular fitness training, experimental group 
performed their group’s specified exercises three times a week for 
60 minutes per session in 8 weeks. After eight weeks, the tests to 
assess the power, agility and sprinting speed were performed again 
to measure the effect of training.

Periodized resistance training exercises were performed by sports 
physiotherapists in gym setting. Training exercises were performed 
three days a week during the eight-week period in experimental 
group. The periodized resistance training program started with 
warm up, and continued by some exercises such as smith press, 
seated press, squat, lying dumbbell leg cruel, leg extension, leg 
press, standing barbell curl, lying burble extension, sit up and finally 
the subjects cooled down. At the beginning of the study, the 
exercises were conducted with one maximum repetition, 60% 
intensity while one maximum repetition and 10% intensity were 
added after every week. Each exercise was performed individually 

22by each participant in a group activity.  Regular fitness training was 
performed in control group that included their regular game training 
sessions such as net practice, fielding drills, throwing and catching 
practice, wicket keeping drills, warm up and cool down sessions. 
Statistical analysis was performed using SPSS version 21. Data 
normality was investigated using the Kolmogorov- Smirnov test. 
Paired t-test was used for within-group comparison and 
independent t-test was used for between-groups comparison. The 
significance level of the test was considered p<0.05.

MATERIAL AND METHODS
The study design was parallel group, randomized controlled trial 
(RCT) and was conducted at the Abdul Qadeer cricket academy 
Lahore and Kinnaird College for women Lahore, Pakistan from July 
2019 to February 2020. The Ethical Review Committee of Riphah 
international University, Pakistan, approved the study.  Participants 
were recruited from Abdul Qadeer cricket academy Lahore and 
Kinnaird College for women Lahore using purposive sampling. 

RESULTS
There were 54 participants underage group of 14 to 20. Out of 54, 25 
were allocated to experimental group and 29 to control group. 2 
participants were dropped from experimental group and the data 
from 23 participants was analysed. In control group, 6 participants 
were dropped and as result total 46 participants were analysed. 

The demographics of this study show that mean ± standard 
deviation of athlete age is 17.34±1.26 years with minimum age of 14 
and maximum age of 20. The mean±SD of weight is 58.92± 9.2 Kg 
and mean value, and SD of height is 162.2± 6.04 with mean ±SD of 
BMI 22.26±3.7. Mean value and SD of experience of players in 
game is 3.78±2.48. The mean±SD of group of participants is 
1.50±0.50. The mean value ±SD of run a three test in control group 
pre intervention is 15.755±2.508 and in experimental group is 
15.375±2.26. The mean value and standard deviation of Illinois 
agility test of control group pre intervention was 21.797±2.356 and 
experimental group is 21.613±2.124.
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DISCUSSION
This study was based on four tests, run a three test, Illinois agility 
test, sergeant jump test and seated medicine ball throw test that were 
performed on interventional based two groups. Experimental group 
with 8 weeks of periodized resistance training and control group 
without periodized resistance training.

Taheri reported that agility test time was reduced by eight weeks of 
22resistance training.  Resistance training is not a single factor that 

effects the agility, but equilibrium, tempo, harmonization, latency 
and strength also affects the agility of an athlete. All these factors 
have direct and indirect influence on agility. However, it has been 
reported that resistance training has indirect effect on agility by 
directly increasing the growth of muscle cells. These factors effect 
on developing agility skills without losing any balance.

Previous study showed that resistance training exercises decreases 
the sprint time of male participants. This effect is gained by lower 
limb weightlifting exercises. Resistance exercises has a direct effect 
on leg extensor muscles (Tibialis Anterior, Extensor Digitorum 
Longus, Extensor Hullicis Longus, Fibularis Tertius). 

A study reported the difference between gain in strength and 
sprinting speed after 8 week of resistance training and revealed that 
the sprint time was not increased as a result of 8-week resistance 
training. The tests were performed immediately after 8 weeks of 
resistance training program. Light dose of resistance training (30% 
1RM) has positive effects on 10m sprint time. Sprint has been 
divided into different phases. Different regimen of resistance 
training affect differently on every phase of sprinting. Low regimen 
during light days has no effect on improving dynamic phase of 
sprint.

The pattern generating factors of step length and step frequency are 
responsible for variations in time during accelerating initial phase of 
sprint. These factors produce coordination in body during sprinting. 
Strength of motor system improved after resisted training program 
while initial phase of acceleration showed no improvement. 
Participants needs time in order to accommodate the changes in 
motor system to be integrated into other activities like sprint speed 

25immediately after RT.

The result of this study shows that eight week of resistance training 
has positive effect on strength and power of lower limb. Gain in 
strength and power depends on the number of weeks an athlete 

22trains.  After 3-4 weeks (30 days) of training, muscle spindles 
receive enlarged supply of motor unites. The pattern of neural 
recruitment and firing rate changes. Gain in muscle mass and 
changing in growth of muscle cell has been accomplished within 8-
12 weeks. It was thought that resistance training was the main cause 

22of adaptations.

A study on sergeant jump height noticed that there was great 
27difference in values before and after the intervention applied.  

When plyometrric and resistance training was compared, so the 
results showed that both trainings had positive effects in 35 female 

26basketball participants.

Boosting up the energy source in musculature of lower limb during 
resisted training would be the main reason of increasing jump height 
in post intervention assessment. This boosting up of energy source 
could be the reason of increasing height in present study. The 
significance results of this study showed the increase power 
generations that is tested by vertical jump height may be due to 
increase in muscles cells of lower limb. It has been reported that 
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Table 1: Mean±SD of demographics of all participants

Demographics Mean Standard Deviation

Age in years

Weight in kg

Height in cm

BMI

Experience of participants in years

17.34

58.26

162.2

22.26

3.78

1.268

9.28

6.04

3.79

2.48
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Table 2: Pre and Post mean±SD of all four tests in control and experimental group with, p values

Medicine ball throw 

(distance in feet’s)

Run a three test 

(time in second)

Illinois agility test 

(time in seconds)

Sergeant jump height 

(height in inches)

Variables Group Mean Value SD P value

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

Control

Exp.

Control

Exp.

Control

Exp.

Control

Exp.

Control

Exp.

Control

Exp.

Control

Exp.

Control

Exp.

28.643

27.252

28.329

28.194

15.755

15.375

15.171

13.845

21.797

21.613

21.309

19.817

5.347

6.652

5.534

7.782

3.09

3.48

3.18

3.87

2.508

2.262

1.700

1.868

2.35

2.12

1.93

1.57

1.640

2.621

1.996

2.448

0.159

0.898

0.592

0.016

0.782

0.006

0.50

0.001
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ORIGINAL ARTICLE

EFFECTS OF STATIC STRETCH VERSUS HOLD RELAX IN 
IMPROVING FLEXIBILITY OF TIGHT HAMSTRINGS

Rabab Kompal1, Satwat Ul-Islam1, Umla Bhatti1, Kainat Tahir1, Roshnak Noor1, Muhammad Kashif2

ABSTRACT
Introduction: Hamstrings are a group of muscles which acts on two joint systems, performing multiple functions, thus prone to various 
injuries. Muscle tightness can be caused by active or passive mechanisms. Active mechanism involves shortening by spasm or contraction 
while passive mechanism involves postural adaptation or scarring for muscular shortening. Nevertheless, hamstring muscles usually 
become tight regardless of active or sedentary lifestyle. It is proved that hamstring tightness is the main leading factor to the risk of disorders 
of the knee and spine. This study was designed to find out immediate effect of Hold Relax versus Static Stretch on hamstrings tightness.

Material & Methods: Seventy subjects were included (age 18-30) without excessive hamstring muscle flexibility and were randomly 
assigned to the one of two stretch groups. Group A was treated with static stretching and Group B was treated with hold relax technique. The 
left leg was treated as a control and did not receive any intervention. The Right leg was measured for Range of motion pre and post stretch 
intervention. Data was analysed with paired sample t-test and independent sample t-test to see the effectiveness of hold relax and static 
stretch in hamstring tightness. Self-made questionnaire was used and asymptomatic participants having tight hamstrings were included in 
the study after their consent form was signed. Only those subjects who fulfilled inclusion criteria were included in the study. 

Results: Paired sample t-test for both case and control group showed that there was significant improvement in the hamstring flexibility as 
the p value for both groups were less than 0.05 (p value 0.00). So, both HR and SS improves SLR. Independent sample t-test showed that 
there was no significant difference between the two groups as p value was greater than 0.05 (p value 0.011). So, both of these treatment 
techniques have same effect in the improvement of hamstring tightness with mean difference -3.543 and standard error 1.360.

Conclusion: The results of this study concluded that both Hold Relax and static stretch techniques are equally effective in the release of 
hamstrings tightness.
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INTRODUCTION
Hamstrings are a group of muscles which acts on two joint systems, 
performing multiple functions and are thus prone to various injuries. 
Normal Hip flexion range (measured by placing the person in supine 
lying position and asking him to lift leg off the floor with knee in 
extension) allowed by the hamstrings is 80-90 degrees. Less than 80 

1degrees of hip flexion range are considered ‘tight’.

Muscle tightness can be caused by active or passive mechanisms. 
Active mechanism involves shortening by spasm or contraction 
while passive mechanism involves postural adaptation or scarring 
for muscular shortening. Nevertheless, hamstring muscles usually 
become tight regardless of active or sedentary lifestyle. It is proved 
that hamstring tightness is the main leading factor to the risk of 
disorders of the knee and spine. Tight hamstrings can cause 
posterior pelvic tilt and flattening of lower back as a result of which 

1back problems occur.   Flexibility is an important factor for physical 

fitness of muscles for which stretching is required. Flexibility is an 
integral part of fitness which is defined as the “ability to move a 
single joint or multiple joints through an unrestricted pain free range 
of motion that is affected by muscles, tendons, ligaments, and 

2bones”.  Physical therapists, coaches and rehabilitation workers 
have a long-time concern on flexibility of the muscles. Lack of 
flexibility has been considered as a leading factor to muscular 

3tightness. Muscular tightness contributes to muscular injury.

Fatima, et al. reported that tight hamstrings were allied with a 
dysfunctional motor control pattern foremost to a submaximal 
firing pattern of postural muscles resulting in hamstrings 
functioning as stabilizers rather than their main function of prime 
movers. Numerous reasons can prompt the advancement of 
hamstring snugness because of some constant condition, for 
example, hereditary inclination, muscle injury and versatile 

4shortening.  Modern sedentary style of living is one of the main 
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reasons for postural abnormalities evident in modern society. The 
drawn-out sitting hours required in by far the majority of the 
occupations, and the enlightening courses of action can affect the 

5flexibility of sensitive tissues, particularly two joint muscles.

Ghanbari, et al. reported that hamstrings tightness may result in 
several conditions of knee and spine. The resultant flexion moment 
following hamstrings tightness may cause anterior knee pain owing 
to excessive patellofemoral forces. Furthermore, decline in knee 
expansion range may develop grower fascitis because of anomalous 
forefoot loading. In patients with hamstrings tightness anterior 
pelvic tilt is decreased during trunk forward bending, therefore, 
mobility in lumbar vertebra decreases and leads to low back pain. 
Because of these problems it is important to consider the length of 

6hamstrings muscle group.

Flexibility can be increased by different techniques which include 
hold relax and stretching. It has been assumed that increased 
flexibility caused by stretching activities may decrease the 
incidence of musculoskeletal injuries, reduce spasm, and increase 
physical fitness. It has been shown that people adopting prolonged 
sitting position at least eight hours a day are susceptible to 

1,7hamstrings and other lower limb muscle tightness.

Stretching is a preventive and therapeutic technique which is 
applied on musculotendinous structures in order to change their 
length in two joint ROM. It reduces stiffness, improves 
performance, decreases risk of injuries, improves posture and 
promote relaxation. There are different types of stretching 
techniques including static, active, passive, PNF and ballistic. Static 
stretching is most common form of stretching technique because of 
its safety, effectiveness and easily performed. PNF stretching 
performed in both active contractions and neuromuscular reflexes 

8decreases the resistance against stretching.

In spite of many research studies performed on issue of stretching; 
there are still disagreements about the most effective and safe 
method, intensity, duration and frequency of stretching. Several 
studies have focused on comparing different methods of stretching. 
Some of these studies have found that PNF stretching and static 
stretching were equally effective in improvement of muscle 

8extensibility.  One study investigated the effects of Hold relax for 15 
sec and Static Stretch of 15 secs on the extension range of knee of 
young people and revealed that no significant difference was 
observed between these two techniques regarding the increase in 

10range of knee extension.

Various studies have been carried out to analyse the effects of hold 
relax and static stretching. Some studies showed that hold-relax is 
more effective than static stretching. Others show that static 

11stretching has better effects than hold-relax.  A study compared the 
effects of 3 types of stretching including PNF stretching, sustained 
stretching and active self-stretching on contracted hamstrings 
muscles. Study was conducted among adult population. PNF 
stretching technique was repeated three times a week and the same 
schedule was set for all the other types of stretching. Study 
concluded that static stretching technique was more effective for 
contracted hamstrings muscles as compared to the active self-
stretching and PNF stretching techniques even though same number 

12of repetitions and frequency was incorporated in the exercise plan.  
There are also some studies that showed that both of these 
techniques have the same effects. However, little information is 
available on immediate effects of PNF techniques and this study 
directly focuses on the immediate effects of static stretch and Hold 
relax among patients of hamstrings tightness. Thus, the purpose of 

the study was to compare the effects of static stretch versus hold 
relax in improving flexibility of tight hamstrings in order to educate 
the physiotherapists about which technique is more effective in 
reducing tightness in the hamstrings muscle.

MATERIAL AND METHODS
In this randomized controlled trial, individuals were randomly 
assigned into different groups. Sample size was calculated through 
G power analysis and total 70 participants were recruited in the 
study. Purposive sampling technique was used to collect data from 
the asymptomatic subjects at royal institute of medical sciences 
physiotherapy clinic, Multan. Sample size for this study was 70, 
divided into two groups of 35 individuals. Group A (control) = it 
included 35 patients who received static stretching of hamstring 
muscles and ROM was measured. Group B (Case) = it included 35 
patients who received Hold-Relax and then ROM was measured 
(Figure-I).  Patients with an age range of 18–30 years, 
asymptomatic individuals, an SLR range of below 65–70, and 
nulliparous women were included in this study. Participants with 
any pain during SLR or with previous surgery, known 
gynaecological problems, protruding discs, or sciatica were 
excluded. 
PNF hold-relax 

13PNF Hold relax is the technique  in which the tightened muscle is 
lengthened to the extreme position that is tolerable to the subject. 
The extreme position must not be pain provoking and must be 
comfortable for the subject. At this pre-stretch, end range position, 
contraction of the muscle is performed isometrically and held for 5-
10 seconds. Afterwards subject is asked to voluntarily relax that 
targeted muscle. The involved extremity is then moved to the gained 
new range and by this the tightened or short muscle becomes 

14lengthened.

Subjects were asked to perform SLR and goniometer was placed 
over the greater trochanter with moving arm lying parallel to the 
thigh and ROM was measured. Subject’s limb was placed over the 
shoulder and participant was asked to push the shoulder downwards 
(try to extend hip) and this isometric contraction was held for 5-10 
seconds and then participant was asked to voluntarily relax the 
muscle for 5-10 seconds and then again SLR was performed by the 
participant and ROM was measured using goniometer.
Static stretching

Static stretching is just like placing the joint in the extreme range of 
15motion and holding it for considerable amount of time.  Subject 

were in supine lying then he/she was asked to flex hip joint with 
knee also in full extension. Using universal goniometer ROM was 
measured placing the axes over the greater trochanter and movable 
arm was placed parallel to the thigh. Afterwards static stretch was 
applied by placing the hip further in hip flexion with knee in full 
extension. Stretch was hold for 60 seconds and then subjects were 
asked to perform SLR and again ROM was measured with the same 
procedure that was used prior to the stretching technique.

RESULTS
The aim of this study was to find out immediate effect of Hold Relax 
versus static stretch on hamstrings tightness. To find out between 
group comparison independent sample t-test was used. To find out 
difference within each group Paired sample t-test was used. 
Clustered bar chart showed that minimum post-stretch ROM for 
case ranged from 60 to 64. Moderate post-stretch ROM for case 
ranged from 65 to 70 and maximum post-stretch ROM achieved 
ranged from 70 to 76 (figure 2). While minimum post-stretch ROM 
for control ranged from 55 to 64. Moderate post-stretch ROM for 
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control ranged from 65 to 71 and maximum value ranged from 72 to 
88. Descriptive statistics shows that mean value of Pre-Static 
Stretch ROM was 56 and Post-Static Stretch ROM was 70 (table-1). 
Mean value of Pre-Hold Relax ROM was 56 and Post-Hold Relax 
ROM was 67. SD value of Pre-Static Stretch ROM was 6.708 And 
Post-Static Stretch ROM was 6.732. SD value of Pre-Hold Relax 
ROM was 4.85 and Post-Hold Relax ROM was 4.402 (table 2).

DISCUSSION
The aim of this study was to find out immediate effect of Hold Relax 
versus static stretch on hamstrings tightness. Flexibility is an 
important physiological component of physical fitness, and reduced 
flexibility can cause inefficiency in the workplace and is also a risk 
factor for low back pain. Increasing hamstring flexibility was 
reported to be an effective method for increasing hamstring muscle 
performance. This study was designed to compare the effects of 
modified hold-relax stretching and static stretching in improving 

16hamstring muscle flexibility.  

The results of our study indicate that both modified hold-relax 
stretching and static stretching are effective methods to improve 
hamstring flexibility. Modified hold-relax stretching improves 
flexibility through relaxation of the contractile component of the 
muscles, while static stretching causes an increase in elasticity of the 
non-contractile viscoelastic component. Thus, our study 
demonstrated that both of these mechanisms play equal roles in 
improving the flexibility of the muscles. The finding of our study 
concurs with other previous studies that have reported similar 
results. 

The results of this investigation suggested that both static stretching 
and hold relax are statistically effective equally as p-value is 
insignificant. These results were achieved by applying static stretch 
for 60 sec and hold relax with 10 sec isometric contraction and 10 
sec relax period. However, by considering the mean value it was 
observed that the range improved with static stretch and had a larger 
maximum value. 

Feland et al. reported that contract-relax and static stretching had 
17similar benefits in improving flexibility.  Similarly, Gribble et al. 

found that static and hold-relax stretching were equally effective in 
improving hamstring range of motion. Recently Lim et al. reported 
similar effects of static and PNF stretching on hamstring muscle 
extensibility. A possible mechanism for the improvement of 
hamstring range of motion relies on the effects of autogenic 
inhibition. Autogenic inhibition is contingent on the function of the 
Golgi tendon organs, which not only detects changes in length but 
also changes in tension. Tension is produced in the antagonists with 
both static and PNF hamstring stretching techniques. Therefore, the 
presence of autogenic inhibition would not be affected if the 
measurement technique was an active or passive stretch or if the 
training method was a static or hold-relax stretch. Another possible 
mechanism for the increase in range of motion is the augmentation 
of stretch tolerance. 

This is supported by Halbertsma et al. who reported an increase in 
hamstring flexibility in their study. Sharma et al. reported stretching 
along with warming up is an effective way to improve hamstring 
flexibility. Moreover, their participants reported an increase in pain 

18tolerance at the end of study.  They attributed the gains in flexibility 
18to an increase in stretch tolerance.  The findings of current study 

were in favour of previous literature as Hold Relax technique and 
static stretching have similar effects in reducing hamstrings 
tightness.

It would be interesting to compare the effect of modified hold-relax 
stretching and static stretching in subjects with a history of 
hamstring injury and low back pain. It is possible that such 
conditions involve deposition of abnormal fibrous tissue and cross 
linkages and may respond differently in healthy muscles. Further 
research comparing active knee extension and passive knee 
extension measurements may be useful in determining the best 
method for testing the effectiveness of modified hold-relax 
stretching and static stretching in improving hamstring flexibility.

CONCLUSION
The results of our study concluded that both hold-relax and static 
stretch techniques are equally effective at making the hamstrings 
more flexible right after they are used. This was shown by the 
increased range of SLR measured with a goniometer.
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Table 1: Pairwise comparison of ROM scores within the groups

Groups Stretching (n=35) Hold Relax (n=35)

Mean diff. SE P-value P-valueSEMean diff.VAS 

Pre

Post

56.000

70.03

1.134

1.138

0.000

0.000

55.943

66.486

0.820

0.744

0.000

0.000

Table 2: Descriptive statistics for comparison of case and control group

Mean Std. deviation

Pre-Static Stretch ROM

Pre-Hold Relax ROM

Post-Static Stretch ROM

Post-Hold Relax ROM

56

55.94

70.03

66.49

6.708

4.85

6.732

4.402

Assessed for eligibility (n= 85)

Excluded (n=15)
Not meeting inclusion criteria (n= 11)
Declined to participate (n=4)
Other reasons (n=0)

Randomized (n=70)

Allocated to experimental group (n= 35)

Received allocated intervention (n=35)

Did not receive allocated intervention (n= 0)

Allocated to sham treatment (n=35)

Received allocated intervention (n=25)

Did not receive allocated intervention (n=0)

Lost to follow-up (n= 0)
Discontinued intervention (n=0)

Lost to follow-up (n= 0)
Discontinued intervention (n=0)

Analysed (n=35)
Excluded from analysis (n=0)

Analysed (n=35)
Excluded from analysis (n=0)

Figure 1: Flow diagram showing the Research Process Figure 2: Figure showing characteristics of both groups
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ORIGINAL ARTICLE

EFFECTS OF HOLMICH PROTOCOL AND MYOFASCIAL RELEASE TECHNIQUE ON GROIN PAIN IN TENNIS 
PLAYERS

1 2 3 4 5 5Rohail Amir Babar , Muhammad Faheem Afzal , Syed Alamdar Hussain , Adeela Arif , Lal Gul Khan , Sanaullah 5, Danish Latif

ABSTRACT
Introduction: Tennis with a normal 17.9 million players is one of the most renowned games with a colossal addition in young tennis players 
as of late. The prevalence of groin injury increases rapidly in tennis players due to demand of rapid change in direction. 

Material & Methods: Once ethical approval was taken from Institutional review Board (REC/Letter-00722), a Randomized Clinical Trial 
(RCT) was conducted on 22 players through nonprobability purposive sampling in Pakistan Tennis Federation, Islamabad. Players were 
randomly divided into two groups by sealed and envelop method. Group A received Holmich protocol while group B received myofascial 
release technique. Other than demographics, functional tests like hip range of motion, visual analogue scale, t-test, Edgren sidestep test and 
triple hop test were conducted to assess the techniques given to groups. Data was analysed using SPSS 21. Trial is registered in US clinical 
trial registry (NCT04642300).

Results: The results of the study show that there was no significant difference between Myofascial release technique and holmich protocol 
in athletes with groin pain (P value?0.05). Mean age of the tennis players was 23.14±4.5 in years. Pre and post comparison of both 
interventions shows significant effect in Range of motion, Pain, Agility and hop test. (P value?0.01).

Conclusion: From the results it can be seen that there was no significance between the two techniques. So in conclusion both techniques can 
be used to treat groin pain and get successful results.

Key Words: Groin Pain, Holmich Protocol, Myofascial release technique.
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INTRODUCTION 
An injury or tear to any of the adductor muscles of the thigh is 
known as a groin strain. These muscles are located on the inner 
thigh. Sudden movements such as kicking, twisting, or jumping 

1generally put acute strain on the groin.  The prevalence of groin pain 
2increase very rapidly  up to 3 times higher in elite male players.  The 

muscular weakness of adductors of thigh or abductor/ adductor 
strength ration deficiency increase the risk of groin strain in 

3athletes.

In human anatomy, the groin, also known as the inguinal region, is 
present between the abdomen and the thigh on either side of the 

4pubic bone.  The adductor muscles of the hip or the muscles of the 
groin are known as the medial compartment of the thigh. A 
combination of abdominal muscle injury with groin injury leads to 

5long recovery time.  A painful injury sustained by straining the hip 
6adductor muscles is commonly known as a torn groin muscle.  

Tennis plyers of all ages and skill levels experience lower extremity 

problems more often. In fact, up to 67% of all tennis players face 
7lower limb problems.  Groin strain is one of the most common 

8,9 injuries faced by elite youth tennis playerss. Although there is no 
conclusive comparative research with friction and connective tissue 
massage, there have surely been many cases of patients treated by 

10therapists with positive results.

Exercise plays key role in rehabilitation of groin pain in athletes 
11having groin or adductor strain. . Athletes who involve in active 

exercise with combination of passive intervention such as manual 
therapy techniques reduces the time of injury and return to sports 

12occur with ease.  A new intervention was introduced by Holmich et 
al in 1999 provides the best evidence of the effectiveness of exercise 
as a prescription for the treatment of groin pain associated with 

13,14adductor muscles.  A recent study conducted to check the effect of 
modified Holmich protocol in patients with long standing adductor 
groin pain and concluded that modified Holmich protocol is 

15 comparatively more effective and safer for the athletes.
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There is very limited literature available to determine the effect of 
Holmich protocol in different sports. The purpose of the study was 
to compare the effects of the Holmich protocol and the myofascial 
release technique on groin pain among tennis players. Most national 
or international studies are conducted on football players or 
unspecified athletes, although this is one of the problems faced by 
tennis players.

RESULTS
Total 22 male athletes were selected who fulfilled the inclusion 
criteria. Out of which 11 (50%) were grouped in group A and 11 
(50%) were in group B. The mean age calculated was 23.14±4.5 
years with mean of height and weight was 173±63cm and 69.55±7.2 
kg respectively.

The independent T test was used to compare results of both 
interventions that show no significant difference in both 
interventions. There was no statistically significant difference in 
range of motion after application of both interventions. The pain 
reduced in both groups and no significant difference observed in 
both groups (P value=0.347). Agility was also improved in both 
groups which was checked by T-agility test and no significant 
difference observed in both groups (p value=0.565). There was no 
significant difference in triple hop test (p value=0.410) and Edgren 
Sidestep Test (p value=0.406) (Table-1).

Pre and post comparison of myofascial release technique and 
Holmich Protocol shows significant effect in abduction, adduction, 
internal rotation, external rotation, Numeric Pain Rating Scale 
(NPRS), T-agility test, Edgren sidestep test and Triple hop test with 
p value?0.01 (table-2).

MATERIAL AND METHODS
The Randomized Clinical Trial was conducted at the Pakistan 
Tennis Federation in Islamabad from February 2020 to September 
2020. Ethical permission was taken from the Institutional Review 
Board (IRB) of Riphah International University Islamabad. 
(REC/Letter-00722). 

Permission was taken from the administration of Pakistan Tennis 
Federation and consent was taken from every athlete before 
inclusion into the study. Twenty-two athletes were included in the 
study who met the inclusion criteria and athletes were randomly 
divided into two groups by sealed and envelop methods.

The sampling technique used in the study was non-purposive 
probability sample. Male long tennis players from age of 18 to 35 
years with more than a year of playing experience were recruited in 
study. Those players who had mild to moderate level of pain (1-7) on 
the Numeric Pain Rating Scale (NPRS) and pain lasting for at least 2 
months were selected.

When performing a physical examination, it was important to assess 
whether back pain was due to adductor muscle tone. If the player 
having femur or inguinal hernia, illio-inguinal nerve, chronic 
urinary tract disorders or prostatitis, disease, pelvic fracture or lower 
extremities from completing a treatment plan, or pain felt between 
T10 and L5 levels and excluded from the study. During the study, 
players were not allowed to use non-steroidal anti-inflammatory 
drugs, and if any of the players fail to continue active physical 
training, they were removed.

The Holmich protocol was administered to group A. Treatment was 
given three times a week (on equal or odd days). Duration of the 
session was 90 minutes for Module 1 (first two weeks) and 120 
minutes for Module 2 (third week). From the third week onwards, 
athletes performed exercises from Module 1 daily between 
treatment sessions. Group B players received a myofascial release 
technique, with the treatment being performed twice a week by a 
physiotherapist. Treatment time is about 30 minutes. 

No physical activity was permitted during treatment and before final 
evaluation. Participants were allowed to ride a bicycle on the 
condition of being painless. From the sixth week of treatment, 
participants were allowed to walk slowly, without causing pain in 
the groin area. Hip range of motion, T-test, Edgren's sidestep test, 
Numeric Pain Rating Scale (NPRS) and triple-hop test data were 
calculated at baseline and post-intervention to enable us to perform 
treatment protocol analysis. 

The trial is registered in US clinical Trail Registry (NCT04642300). 
Data was entered in SPSS version 23. Test of normality (Shaprio 
Wilk Test) was run to check normal distribution of data.  Data was 
normally distributed that fulfil the assumptions of parametric test so 
independent T- test was used to compare pre and post assessment of 
both groups. Demographic data were presented in the form of 
frequency and percentages and descriptive statistics was presented 
in the form of Mean and Standard Deviation.

DISCUSSION
The purpose of this study was to develop and evaluate a modified 
treatment protocol based on muscular facial release and exercise 
therapy for the treatment of inguinal pain. As far as we know, an 8-
week training protocol that benefits from releasing muscular facial 
muscles and strengthening hip adductor, abductor, pelvic and core 
stabilization is pain, hip adductor and return to abductor strength, 
hip ROM, functional ability and sports.

It should be mentioned that the inclusion and exclusion criteria for 
current studies were similar to those for the study by Holmich et al. 
A difference was found between the two studies. In the current 

16study, similar ages were observed in both groups.  Compared to the 
Holmich protocol, the average age (age = 23.14) is slightly younger 
than the age of athletes who participated in the study by Holmich et 

16al. (Age) Participation = 30).  When comparing pain based on VAS, 
participants had pain of 4-6, but the selection criteria for the 
Holmich study did not include a pain threshold. There were also 
some differences in the concept of basic properties between the two 
studies. In a shorter period of time compared to the study by Weir et 
al, the recovery rate is high. In the next study, the intervention group 
had a 55% prognosis, with an average of 17.3 weeks to return to full 

17exercise.

According to VAS, the reduction in pain significantly changed the 
results of the present study. The Holmich exercise protocol group 
showed significant improvement (from 4.45 to 0.55) and the 
myofascial release group (from 5.36 to 0.91) and achieved in a short 
period of 8 weeks. The following results were better than the results 
obtained by Weir et al. In the study, the experimental group 

17significantly reduced discomfort in 16 weeks with Weir et al.

The ROM hip joint was significantly improved (myofascial release) 
at the end of the intervention the results were similar to those of 
Goran Markovic. They enrolled soccer players as participants in 
their study and used fascial abrasion (FAT) and foam lamination 
(FA) techniques, suggesting that FAT and FR led to improved ROM 
of the hip in soccer players. The result of the study of the currents 
agreed with these suggestions as all primary ROM variables 
improved significantly in our study. In addition, most of the side 

18effects were not seen.  
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Significant changes in the range of motion of the hip joint 
(abduction, extension, internal rotation, and external rotation) were 
observed. Abduction and internal circulation were significantly 
improved from the baseline (p = 0.01). As the range of internal 
rotation of the hip decreases, it may be the primary risk factor for 

5groin injuries.  The outcome of the Holmich protocol as an 
intervention may provide benefits for the treatment of groin pain or 

5 related injuries and the prevention of related injuries. Several 
intervention studies and systematic reviews have shown that 
myofascial self-release increases range of motion. Also, our main 
results indicated that myofascial release increases the range of 
motion of the hip (ie abduction / adduction and internal / external 

19, 20rotation).  A similar efficient performance effect, like ours, was 
previously observed on myofascial release from the hamstrings, as 

21 measured by muscle electrical activity.

The present study indicates a significant improvement in t-test 
agility. The results of functional tests were significantly improved at 
week 8 of the intervention program (Holmich protocol) compared to 
the initial value (p = 0.01). The Holmich exercise protocol 
significantly improved the function variables of the present study, 
the triple hop test and the Edgren sidestep test. The study was 
conducted by Abbas Yousafzadeh and colleagues in 2018 on chronic 
addiction-related groin pain in athletes. Her treatment group 
experienced a modified Holmich protocol as intervention. The 
following study showed that test group performance tests were 

15significantly improved and returned to physical activity. 

A randomized controlled trial was conducted in 2017 on the 
prevalence of groin problems in athletes, based on exercise 
Copenhagen adduction, with the aim of evaluating the effect of an 
exercise approach by Jor Haroy et al. Men's football. The results of 
the study below showed that the risk of groin problems and 
increased muscle activity in the intestinal group was 41% lower, 
confirming the result of our study. The Holmich program has 
significantly reduced groin problems and improved range of 

22motion.

CONCLUSION
It may be concluded that there is no significant difference between 
the treatment protocol of Holmich Protocol and myofascial release 
technique. However, both of these treatment protocols are 
beneficial for the treatment of groin pain in tennis players.

5. Holmich P, Thorborg K, Dehlendorff C, Krogsgaard K, Gluud 
C. Incidence and clinical presentation of groin injuries in sub-
elite male soccer. British journal of sports medicine. 
2014;48(16):1245-50.
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Table-1 Pre and post comparison of group A and B with Mean and Standard Deviation

Abduction

Adduction

Internal Rotation

External Rotation

Numeric Pain Rating Scale

T Agility Test

Edgren Sidestep Test

Triple Hop Test

Variables

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

Group A
Mean±SD

24.55±5.88

40.91±4.03

14.00±5.47

24.45±4.20

23.09±6.80

35.73±3.37

26.82±8.42

51.36±9.12

4.45±1.50

0.55±0.82

11.41±0.73

9.75±0.53

36.36±6.37

54.09±10.27

9.55±3.32

19.64±2.76

P value

0.447

0.966

0.394

0.858

0.468

0.750

0.515

0.738

0.207

0.347

0.197

0.565

0.539

0.406

0.124

0.410

22.00±9.09

40.82±5.68

12.00±5.29

24.18±2.63

21.27±4.42

36.36±5.57

24.36±8.92

50.18±7.09

5.36±1.74

0.91±0.94

11.93±1.05

9.89±0.55

37.82±4.33

51.00±6.26

7.36±3.04

18.27±4.58

Group B
Mean±SD

Table-2 Within group analysis of both group A and B

Abduction

Adduction

Internal Rotation

External Rotation

NPRS

T-agility Test

Edgren Sidestep Test

Triple Hop Test

Variables

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

PRE

POST

Intervention

24.55±5.88

40.91±4.03

14.00±5.47

24.45±4.20

23.09±6.80

35.73±3.37

26.82±8.42

51.36±9.12

4.45±1.50

0.55±0.82

11.40±0.73

9.75±0.53

36.36±6.37

54.09±10.27

9.55±3.32

19.64±2.76

Group A
Mean±SD

P value

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

22.00±9.09

40.82±5.68

12.00±5.29

24.18±2.63

21.27±4.42

36.36±5.57

24.36±8.92

50.18±7.09

5.36±1.74

0.91±0.94

11.92±1.05

9.89±0.55

37.82±4.33

51.00±6.26

7.36±3.04

18.27±4.58

Group B
Mean±SD

P value

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001
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RELATIONSHIP OF NON-COGNITIVE SKILLS AND ACADEMIC ACHIEVEMENTS OF UNDERGRADUATE 
UNIVERSITY STUDENTS

1 1 1Amir Faraz , Nasir Ahmad , Sajjad Hussain

ABSTRACT
Introduction: Universities prepare students to play their role in the society and equip students with cognitive and non-cognitive skills. 
Having the significance of non-cognitive skills in mind, the study was designed to investigate the non-cognitive skills of undergraduate 
students at university level. Therefore, the objectives of the study were to measure non-cognitive skills of university students and to 
measure the relationship of non-cognitive skills and academic performance among them.

Material & Methods: The population of the study was 7189 undergraduate students and a sample of 368 students was selected through 
simple random sampling for data collection. A questionnaire was developed and validated for gathering the data. The collected data were 
analysed through mean scores, standard deviation, chi-square test and Pearson correlation.

Results: The mean score of the students on self-control was 4.71 having significance indicating that the participants had self-control over 
themselves. The mean score of the students on academic self-efficacy was 3.96 which again indicates that majority of them were 
academically self-effective. The mean score on goal setting scale 3.63 which was significant. 

Conclusion: The study found that the non-cognitive skills, i.e., self-control, self-efficacy, goal-setting and self-regulated learning has 
positive relationship with academic achievement of students. 
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INTRODUCTION 
Skill is defined as the capability to perform a task with desired 
outcomes over a period of time and energy individually or 

1collectively.  Skills usually require external conditions and 
circumstances to determine the level of abilities displayed and used.  
Society considers it valuable and important for learning process. 
Time-management, teamwork, self-motivation and leadership 
skills are some of the important skills required for learners. Students 
requires three types of skills to properly contribute to their academic 
successes which includes; conceptual (thinking skills), technical 
(motor skills) and human (interactional/social skills). The 
conceptual and human skills are considered as soft skills whereas 
technical skills are considered as hard skills. These skills are 
important, and they work in collaborations. Both soft and hard skills 
provide support to each another and the expertise in both types of 
skills is indispensable. Experts have also attributed these skills as 
cognitive and non-cognitive skills reflecting the academic and 

2occupational nature in performing different functions.

Cognitive skills encompass learning, reasoning and engaging to 
attain proficiency in reading, writing and numeracy. While non-
cognitive skills are comprised of personal traits, attitudes and 

3motivations.  Experts believed that cognitive skills are inborn which 
are associated with learners’ cognition. According to Davidson, 
non-cognitive factors are as important to a successful life as the 

4general intelligence of humans.  However, non-cognitive skills are 
learnt, practiced and developed. These non-cognitive skills include 
communication skills, interpersonal skills, self-management skills, 
presentation skills, leadership and managerial skills, adaptability, 
creativity, teamwork, problem solving skills, emotional maturity, 

5empathy, and negotiation skills.  Cognitive skills are important for 
academic performances are measured with achievement tests, but 
non-cognitive skills are more helpful in jobs, and their measurement 
is not very easy but can be predicted from the performance of an 
individual at workplaces, e.g. coming to office on time, completing 
work within the stipulated time, leading a working team, 
interpersonal skills and attitude and relations with boss and sub-

6ordinates.

Cognitive skills are important for academic performance and non-
cognitive skills play an important for achieving, acquiring and 
maintaining the high position in the labour market, as employers 
look for candidates who have the ability to manage the 

7organizations very effectively.  Another important point here to 
mention is that, individuals who have strong non-cognitive skills are 
better at developing the cognitive skills but the reverse is not 
necessary as many times we see a person with more cognitive 
intelligence even cannot talk to a stranger. It often happens in the job 
interviews, where the interviewee come under pressure and 
although having a lot of knowledge remains silent and fails. This is 
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RESULTS
A total of 368 participants participated in the study. The mean score 
of the students on self-control was 4.71 with p-value 0.000 which 
shows that most of the participants have self-control over 
themselves. The mean score of the students on academic self-
efficacy was 3.96 with p-value 0.000 which shows that majority of 
them were academically self-effective. The mean score on goal 
setting scale was 3.63 with p-value 0.000 which shows that majority 
of the students have developed goal-setting skills (table-1). Table-1 
also reflects the mean score of students on self-regulation scale was 
3.91 with p-value 0.000 which means that majority of students have 
developed self-regulated skills. The table 2 shows the relationship 
between student’s non-cognitive skills and academic achievement 
of undergraduate university students. The non-cognitive skills (self-
control, academic self-efficacy, goal-setting and self-regulation) 
have positive relationship with academic achievements of the 
students (table 2).

because he/she lacks non-cognitive skills. So, a person’s success in 
life cannot be judged only by the knowledge he has but by the non-

8cognitive abilities as well.

Employers are often in search of the employees who are enriched 
with social skills, the success of the organizations are mostly 
dependent on the skills of the employees and hence gains the 
success, as the 21st century is the era of competition and the most 
successful person will be who along with cognitive abilities is 
enriched with non-cognitive skills. Seeking of job is now subject to 
the demand by employers, for which non-cognitive skills play a very 
important role, as candidate with non-cognitive skills excels the one 

9who lack it.  When it comes to developing non-cognitive skills, the 
role of parents cannot be ignored, as non-cognitive skills are not 
inborn, rather these are learned and developed, and home is the first 
place of learning certain things, before admission in formal schools, 
so parents can do their best to develop non-cognitive skills in 
children at home. These skills learnt at home are more helpful in 

10practical life.  

As university is the highest seat of learning where one can 
materialize ones hidden potentials, by inculcating in them the above 
mentioned non-cognitive skills through various strategies. It is 
noteworthy that non-cognitive skills have the same importance as 
much as that of cognitive constructs is, rather to say that both are 
dependable upon each other. It is therefore essential that students, 
along with teaching learning activities, must be equipped with 
certain skills that are very much necessary for his/her success in 
future life. Therefore, the study aimed to investigate the non-
cognitive skills and academic achievement of students at university 
level. The objective of the study was to measure the relationship of 
non-cognitive skills and academic performance of university 
students.

MATERIAL AND METHODS
This study was co-relational in design. This study was carried out in 
University of Swat and University of Malakand, Pakistan. The 
population of the study was 7189 undergraduate students at the 
University of Swat, and the University of Malakand. The researcher 
randomly selected a sample of 368 students for the purpose of data 
collection through simple random sampling technique. The 
inclusion criterion for this study was the undergraduate students of 
8th semester in the selected universities. 

The undergraduate students who were not willing to participate in 
the study were excluded from the study. A self-developed scale was 
used to collect data from the sample. Thirty-eight (38) items were 
included in the questionnaire. These items were further divided into 
four sub sections Self-control (10 items), Academic self-efficacy 
(10 items), Goal setting (09 items) and Self-regulation (09 items).

The scale was validated by expert in the field and pilot tested for 
reliability. The scale was administered to a group of 60 students 
from the population. Cronbach's alpha, (  ) (or coefficient alpha) of 
the scale was 0.91 which shows excellent internal consistency. The 
final scale was then administered to the selected sample for data 
collection. 

The study was approved by research ethics committee. After the 
Approval by the research ethics committee, the study was carried 
out from January 2020 to January 2021. First, the study was 
completely described to the subjects and then written informed 
consent was obtained. The collected data were placed into SPSS 
version-22. The data were analysed through mean scores, Standard 
Deviation, Pearson Correlation and Chi-square test of significance.

DISCUSSION
The results of the present study revealed that most of the students 
were self-disciplined having good self-control over themselves. It 
further identified that they had a good academic self-efficacy, had 
proper goal-setting strategies and appropriate self-regulated study 
habits. The findings are in conformity with those of Heckman & 
Rubenstien, who found that non-cognitive skills contribute to 
success in school, although they have added success in workplace 

11too.  They have mentioned self-control of the students while 
counting other non-cognitive skills towards better academic 
achievement. The findings of the study is also in conformity with 

12,13other research studies.  This study found a significant positive 
relationship between academic achievement and non-cognitive 
skills, i.e. self-control, academic self-efficacy, goal-setting and self-
regulated learning. The findings support the results found by Kai 
Zhou who found that Three non-cognitive skills-grit, self-control 
and social skills have positive relationship with academic 

14achievements of the students.  This study was also supported by 
15, 16Hsin and Alamdar.  However, West found the negative effects of 

17non-cognitive skills.  The findings of the study were also in 
conformity with Gutman who also concluded that self-control has 

18positively relationship with academic achievement. 

There is a close association between non-cognitive factors and 
educational achievement, and hence non-cognitive skills can be 
predictors of future results, like, academic performance, 
employment performance, financial stability, and hence are 
predictive of long-term achievements rather than tests. 
Psychologists have classified non-cognitive skills into five 
categories, commonly known as big five, which can be explained by 
the acronym OCEAN, where O stands for Openness to experiences, 
C is for Conscientiousness, E is from extraversion, A is from 
Agreeableness and N is from the word neuroticism which is also 

19called emotional stability.

Khine have explained non-cognitive skills in relation to educational 
20attainments.  They referred these skills as attitudes, strategies and 

behaviours of students towards their educational/curricular 
activities at school and home. Further, these skills included 
academic engagement, motivation, self-control and perseverance. 
They concluded that all these skills of students have close relation 
and are dependent on each other. The improvement in one area 
signifies improvement in the second skills and goes on. Likewise, 
Gray, Mcguinness, and Owende studied these skills and concluded 
that these are related to motivation, personality, learning approaches 
and self-regulation which have significant association with 

21students’ academic attainments. 



These skills are developed slowly and gradually as the child grows 
up. The teacher first finds out the type of non-cognitive skills in a 
child and then develop the same through practicing from time to 
time. So, after completion of one phase of schooling the students 
must have developed some sort of non-cognitive skills.  Cognitive 
and non-cognitive skills interact and support each other, and human 
development would not be possible without the consistent 
interaction between these two skills, it is to noteworthy that non-
cognitive skills are as important as cognitive skills for interpreting 
learning and employment outcomes.

Our study recommends that education institution should focus on 
the development of non-cognitive skills of students for better 
academic achievement and success in later life. The study also 
recommends that education institution should provide opportunities 
like seminars, debates, field trips, internships and other social and 
academic activities that may help students to improve their non-
cognitive skills and be successful in practical life.
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Table1: Non-Cognitive skills of Students

Mean S.D Chi-Value P-Value

3.86

3.96

3.63

3.91

4.71

6.42

5.26

5.21

370.54

287.97

271.22

254.78

0.000

0.000

0.000

0.000

Non-Cognitive skills

Self-Control

Academic Self-Efficacy

Goal- Setting

Self-Regulation

Table 2: Relationship of Non- cognitive skills and Academic Achievement of students

Academic Achievement Pearson Correlation

1

1

1

1

0.174**

0 .154**

0 .161**

0.165*

Self-control

Academic Self Efficacy

Goal Setting

Self-Regulation 

** Correlation significant at 0.01 levels
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COMPARISON OF POST-OPERATIVE SENSITIVITY IN TEETH RESTORED WITH COMPOSITE USING TWO 
DIFFERENT ADHESIVE SYSTEMS

1 2 3 3 4 5Sana Ahmad , Fahimullah , Ammarah Afreen , Zarah Afreen , Saba Shehzad Kaini , Sadia Akram

ABSTRACT
Introduction: Resin composite materials are considered as adequate restorative material for posterior teeth. Unlike amalgam, resin 
composite can bond to enamel which is one of the main advantages of using resin composite as a restorative material. Currently, this micro-
mechanical retention is considered to be the strongest adhesion in the oral cavity, however, there is scarcity of data regarding comparison of 
post-operative sensitivity in teeth restored with composite using two different adhesive systems. This study was designed to compare the 
mean post-operative sensitivity after class II restorations, in teeth restored by using self-etch and total-etch adhesive protocols.

Material & Methods: After meeting the inclusion criteria 370 patients were enrolled. Informed consent and demographic information was 
taken. Then patients were divided equally into two groups using the single blinded randomized controlled trial. Randomization was done 
using computer generated random allocation of numbers in each group. One group is treated with Self-Etch (SE) adhesive technique and 
other with Total-Etch (TE) adhesive technique. Rubber dam was applied in all cases. Post-operative sensitivity was recorded in both groups 
after seven days using Visual Analogue Scale. Collected data was entered and analysed using SPSS version 21.

Results: In our study, mean age of the patients was 30.83±5.91 years, male to female ratio of the patients was 1.04:1. The mean value of 
post-operative sensitivity of the patients was 0.89±0.721. The mean value of post-operative sensitivity of group A patients was 0.65±0.62 
while the mean value of post-operative sensitivity of group B patients was 1.13±0.74 (p-value <0.001).

Conclusion: According to our study results the total-etch adhesive technique is significantly better technique as compared to self-etch 
adhesive technique in terms of post-operative sensitivity in patients after class II composite restorations.

Key Words: Class II Restorations, Post-op Sensitivity, Self-etch, Total-Etch
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INTRODUCTION 
Due to recent advancements, resin composite materials are 

1considered as adequate restorative material for posterior teeth.  
Unlike amalgam, resin composite can bond to enamel which is one 
of the main advantages of using resin composite as a restorative 
material. Currently, this micro-mechanical retention is considered 
to be the strongest adhesion in the oral cavity and also is responsible 
for conservation of tooth structure unlike amalgam in which proper 

2retention form is required to keep amalgam in preparation.

The term post-operative sensitivity (POS) is characterized by pain 
in a tooth associated with mastication or with contact with hot, cold, 
sweet or sour stimuli that occurs one week or more after the 

3treatment.  Numerous restorative procedures are performed daily in 
dental offices, and some stages of procedure may produce stimuli 

4that result in pain or aggravate already existing sensitivity.  post-

operative sensitivity can be due to a number of factors including 
dentine etching, restoration technique, polymerization shrinkage, 
depth of cavity, cusp deformation by occlusal forces, over drying of 

5dentin.

A common reason for constant post-operative sensitivity is 
developing of gaps underneath the restoration sites. The latter often 
fills with dentinal fluid. It is common phenomena that hot stimulus 
causes expansion and cold stimulus causes contraction of fluid in 
this gap, which results in sudden movement of this fluid. This causes 
pain in the affected area. It has been reported that such gaps are 
formed either due to a void in composite filling or the pulling away 
of composite from pulpal floor due to stresses. These stresses cause 
by polymerization shrinkage or can be a gap in hybrid layer due to 
inadequate resin infiltration leading to formation of a “hybrid” 

7layer”.



Rehman Journal of Health Sciences Vol. 04, No. 01, 2022

48

The solutions of resin monomers that make the resin dental substrate 
6interaction possible are known as Dental Adhesives.  Current 

polymer adhesive systems are basically used to protect the dentin-
pulp complex as well as to bond resin composite material to tooth, 
thereby preventing micro-leakage. Acid-etching of dentin and 

2enamel is used commonly in procedures of dentin bonding.  The 
duration of acid etching process and the amount of surface wetness 
which is present during the application of adhesive can affect the 

6quality of resin-dentin adhesion while using the total-etch adhesive.  
Self-etch adhesives is considered as one method to decreased post-
operative sensitivity as they do not remove smear plugs, therefore 

8reducing hydraulic conductance through dentinal tubules.  Total-
etch adhesive technique depends on the micro-mechanical retention 
formed by acidic etching of enamel and dentin prepared surfaces 

2and penetration of a blend of polymers into etched substrate.

POS following composite resin restorations, can show varying 
9results ranging from as high as 31% to as low as 5%.  According to 

another study, up to 56% of the restorations resulted in sensitivity 
when total etch adhesive was used to restore posterior teeth with 

7resin composite.  There are various publications that compared 
total-etch and self-etch adhesives in causing POS after posterior 
composite restorations. According to Amin et al, self-etch group 
(1.08±1.2) showed more POS initially as compared to total etch 
group (0.70±1.4) on Day 1 (p=0.027). At the 7th day, there was no 

10significant difference between the two groups (p=0.67).  According 
to a study, increased cavity depth maybe the cause of at least six 
percent of complaints of sensitivity after direct composite resin 

11restorations.

Many international and local studies have done research on self-etch 
and total etch adhesive system in causing the POS after composite 
restorations, but contradictory results have been obtained. Hence 
the rationale of this study was to compare the total-etch and self-etch 
adhesive in causing POS after Class-II composite restoration. 

Total-etch adhesive (Group A): Preparation was etched for 15 
seconds and rinsed thoroughly. An equal number of drops of Part A 
and B (1:1) were dispensed into a mixing well. Using a brush, 
adhesive was mixed for 5 seconds. 1-2 coats were applied onto the 
tooth preparation. Gently air-dried, started with 5 seconds. Light 
cured for 10 seconds. One thin coat of total-etch adhesive was 
applied. Air-thin if necessary. Light cured for 10 seconds. 

Self-etch adhesive (Group B): 1. Primer was applied gently on the 
surface and left undisturbed for 20 seconds. Gentle air flowed and 
bond was applied. Air-thin and light cured for 10 seconds

A sectional metal matrix was placed in all cavities and stabilized 
with appropriate wedges. Restorations were carried out using a thin 
layer (< 1 mm) of flowable composite on the cavity floor and a 
nanohybrid composite in oblique stratification to minimize 
polymerization shrinkage stresses. Each increment was light cured 
for 20 seconds. Coarse finishing was accomplished with carbide 
burs under water irrigation and final polishing of the occlusal 
surface was done with a fine grit diamond rotating bur, diamond-
impregnated resin polishers, pastes, and aluminium oxide disks 
with decreasing abrasiveness.

Subjects were then dismissed and given post-operative instructions 
and a prescription for optional analgesics. Subjects were recalled for 
a follow-up visit after 7 days. Follow up was ensured by keeping 
contact number and address. For each restoration, the presence of 
POS was noted by placing an ice stick upon the junction of 
restoration and natural tooth structure on the occlusal surface for 
five seconds. The degree of severity in sensitivity was marked by 
using Visual Analogue Scale (VAS), with readings from 0-10. On 
the scale, 0 indicating absence of sensitivity and 10 indicating 
severe sensitivity. A postoperative bitewing radiograph was also 
performed to confirm the depth of the restoration and its distance to 
the pulp chamber (1-3 mm).

A structured Performa was specifically designed to record findings 
of the study (Performa attached). The outcome variable i.e. the POS 
after self-etch and total etch adhesive system was noted on the 
Performa by the researcher on the 7th day.

Data Analysis: Data was entered and analysed using SPSS 21.0. 
Descriptive statistics was calculated for qualitative & quantitative 
variables. For quantitative variables like age, sensitivity score, 
mean ± SD was calculated. For qualitative variable like gender 
frequency and percentages were calculated. Student’s t test was 
used to compare mean reduction in POS in two groups. P-value 
<0.05 was considered significant. Data was stratified for age, 
gender, education status. Post stratification t test was used taking p-
value<0.05 as significant.

MATERIAL AND METHODS
Formal approval was taken from ethical review committee before 
commencement of the study. The study design was Randomized 
Controlled Trial. Simple random sampling was done. Inclusion 
criteria included patient of either gender, aged between 20-40 years, 
Class II cavity design with vital pulp, teeth with medium depth 
cavities (1-3mm from the pulp) evaluated with the help of bitewing 
radiograph, no history of previous restorations and no preoperative 
sensitivity. Exclusion criteria included patients with visible plaque 
deposits, patients with history of para-functional habits, patients 
with allergies to restorative materials, all teeth with enamel dentin 
fractures or cracks, teeth with abnormal occlusion and abutment of a 
fixed or removable prosthesis.

Rubber dam was applied in all the cases to provide complete 
isolation. Access to the carious lesion was obtained with a diamond 
bur mounted on a high-speed hand piece. Once the cavity 
preparation was complete, patients were divided equally into two 
groups, Group A and B, using random allocation method. 
(Randomization was done by computer generated random 
allocation sequence). Each step was performed by the principal 
investigator. Both the adhesives were applied according to the 
manufacturers guide. Randomization was done using computer 
generated random allocation of numbers in each group.

Group A = Three step etch and rinse adhesive system

Group B= Two step self-etch adhesive system

RESULTS
A total of 370 patients were enrolled in this study. The mean age of 
the patients was 30.83±5.91 years with maximum and minimum 
ages of 20 & 40 years respectively. According to this study, 185 
patients were from group A and 185 were from group B. the mean 
age of the patients from group A was 30.64±5.73 years while the 
mean age of the patients from group B was 31.02±6.09 years. In our 
study 189(51.08%) patients were male while 181(48.92%) patients 
were females. Male to female ratio of the patients was 1.04:1. Out of 
370 patients, 137 (37.03%) patients were illiterate, 98 (26.49%) 
patients had primary education, 69 (18.65 %) patients had middle 
and 66 (17.84%) patients had matric and above education. (Table 1)

The study results showed that the mean value of POS of the patients 
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was 0.89±0.721 with minimum and maximum VAS values of 0 & 2 
respectively. The mean value of POS of group A patients was 
0.65±0.62 while the mean value of POS of group B patients was 
1.13±0.74. This difference was statistically significant. i. e p-
value=<0.001 (Table 2).

The study results showed that patients with age< 30 years the mean 
value of postoperative sensitivity from group A was 0.65±0.61 and 
from group B was 1.04±0.76 (p value<0.001). Similarly in patients 
with age > 30 years the mean value of postoperative sensitivity from 
group A was 0.66±0.62 and from group B was 1.21±0.72 (p-
value=<0.001). The study results showed that among male patients 
the mean value of POS of the patients from group A was 0.60±0.61 
and the mean value of POS from group B patients was 1.15±0.71 
(p=<0.001). Similarly, among female patients the mean value of 
POS of the patients from group A was 0.72±0.62 and the mean value 
of POS from group B patients was 1.11±0.77 (p=<0.001) (Table 3)

Baratieri et al. compared the clinical performance of the self-etching 
adhesive system and the total-etch adhesive system in classes-I and -
II for a period of 4 years. This study stated that POS was found with 
self-etch adhesives. The same study also showed that the occurrence 
of POS decreased with the passage of time for the self-etch adhesive 

15system.

DISCUSSION
This single blinded randomized controlled study was carried out in 
the Operative dentistry department of Watim Dental Hospital, 
Rawapindi to compare the mean POS after class II restorations in 
the tooth by using self-adhesive and complete etch adhesive 
procedures. POS following application of posterior dental 
composite material restoration is reported as a common issue by the 
dentists. It has been revealed that POS reduces within the first few 
weeks after the composite restoration, but sometimes it may persist 
for a longer period of time. 

POS may be caused by a number of variables, including etching, 
bacterial penetration of the pulp, occlusion discrepancies, method of 
restoration placement, over-drying of dentin, depth of cavity 
deformation of the cusps by shrinkage stress during polymerization 
of the posterior resin composite restorations, deformation of the 
cusps by polymerization shrinkage stress, and deformation of the 

12composite by occlusal forces. 

The mean of POS of the included patients was 0.89±0.721. The 
mean value of POS of total-etch adhesive group patients was 
0.65±0.62 while the mean value of POS of Self-etch adhesive group 
patients was 1.13±0.74. Statistically Total-etch group showed 
significantly lower POS as compared to the self-etch adhesive group 
i.e. p-value=0.001. The results of our study are similar to earlier 
studies, however, few studies showed contrary results to our study. 
Krithikadatta et al. conducted a meta-analysis that compared 
different clinical outcome of composite restoration placed with 
Self-etch and Total-Etch found that there was no significant 

13difference in POS.  Different testing material could be a reason or 
bonding failure as self-etch adhesives have weak etchant so weak 
etchant. The clinical technique is more related to POS than the type 

14of adhesive system used.

Amin et al conducted a study to evaluate the POS in teeth restored 
with posterior dental composites using self-etch and total-etch 
adhesives. The results of his study are consistent with our results. 
Statistically significant difference was found in the level of POS in 
both total-etch and self-etch adhesive groups between the day one 
and later follow up visits. In each group, the VAS score of day 1 was 
higher than day 7 for POS. 

In first four days of restoration placement, the POS was lesser in 
total etch adhesives as compared to self-etch group but after that, 

10difference was not noticeable.  Most of the studies have used the 
VAS measure the sensitivity score from 0 to 10 which is in 
accordance with our study.

According to Perdigao et al, no difference in POS were found 
16between total-etch adhesive and self-etch adhesive at 2 weeks.  

Swift et al, stated that POS decreased with time and no significant 
difference was found between total- etch and self-etch adhesives 

17during 3 years follow up study time.  Similar results were reported 
18by Burrow.  One more study by Ajmal Yousaf et al demonstrated 

that less POS was observed at postoperative 24 hours evaluation in 
restoration placed using self-etch adhesives compared to total etch 
adhesives. Therefore, the use of self-etch adhesives may be helpful 

5in decreasing POS during 24 hours after placement of restoration. 

In another study, POS was observed with self-etch adhesives which 
8reduced at the end of 30 days.  POS observed in posterior composite 

resin restorations in Class II cavities showed that there is a 
significant difference in POS in the first 24 hours after treatment, 

19with the level of sensitivity decreasing over time.  Cavity 
configuration (C-factor) of class II preparations is more suitable as it 
results in dissipation of polymerization stresses but the damage of 
dental structure has been found to be a determining factor in the 

20incidence of POS.

A study was conducted in Iran which compared POS after posterior 
composite restorations and gender or age. POS was found to be 
greater in younger age groups as compared to adults and the elderly, 
which is most likely due to the tertiary dentin over time. A 
significant association was found between age groups and POS 
frequency, whereas no association was found between POS and 

21gender.  In our study, significant association was found between 
self-etch and total etch groups among patients with age <30 years 
and >30years(p-value=<0.001).

A significant association was found among male and female patients 
21and POS in both group A and B, in our study (p-value= 0.05).  Our 

study showed significant association was found among literate and 
illiterate patients and POS after composite restoration in both group 
A and group B. According to results of our study, the total etch 
adhesive technique was found to be significantly better technique as 
compared to self-etch adhesive technique in terms of POS after class 
II composite restoration in patients.

CONCLUSION
According to results of our study, the total etch adhesive technique is 
better technique compared to self-etch adhesive technique in terms 
of POS after class II restorations in patients
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Table -1 Descriptive Statistics of Age, Gender, Educational status and Post-operative Hypersensitivity

Age Gender Educational Status POS

Mean SD Male Female Illiterate Primary Middle Matric &
Above

30.83 5.91

189

51.08%

181

48.92%

137

37.03%

98

26.49%

69

18.65%

66

17.84% 0.721 0.89

Mean SD

Table 2. Age, gender and post-operative hypersensitivity of study groups

Study Groups

Self-etch adhesive 30.64 5.73 0.65

1.13 0.74

0.62 <0.001

<0.001

97 (52.4%) 48 (47.6%)

92 (49.7%) 93 (50.3%)31.02 6.09Total-etch adhesive

Mean St. d Male Female Mean St. d

Age Gender POS
P-value

Table 3. POS stratified by age, gender and educational status

Self-etch adhesive <0.001

<0.001Total-etch adhesive

Male Female

Age Gender POS
P-valuePOS

0.66±0.62

1.21±0.72

0.65±0.61

1.04±0.76

0.63±0.62

1.12±0.75

0.71±0.60

1.15±0.72

<0.001

<0.001

0.60±0.61

1.15±0.71

0.72±0.62

1.11±0.77

>30 years <30 years Literate Illiterate
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COMPARISON OF HIGH-RESOLUTION SONOGRAPHY AND COLOUR DOPPLER FLOW IMAGING IN PATIENTS 
PRESENTING WITH ACUTE SCROTUM

1 1 1 1 1 1 1Muhammad Zubair , Raham Bacha , Midrarullah Khan , Noraiz Ali , Mishal Javaid , Zafar Iqbal , Syed Muhammad Yousaf Farooq , 
1 1Mehreen Fatima , Tariq Khan

ABSTRACT
Introduction: One of the most common urological emergency conditions is acute scrotum. Scrotal pain is commonly seen in early adults in 
the emergency departments with an association of different pathologies. The aim of this study was to determine the comparison of high-
resolution sonography and colour Doppler flow imaging in patients presenting with acute scrotum.

Material & Methods: A descriptive study was conducted at the Department of Radiology, Lady Reading Hospital, Peshawar, Pakistan. 
This study enrolled a purposive sample of emergency department patients presenting with acute scrotal pain. The pattern of blood flow, 
peak systolic velocity, resistive index, pulsatility index, mean and standard deviation were calculated for the continuous variables. 
Descriptive analyses were performed to investigate the distribution of data.

Results: A total of 72 patients were enrolled in our study. The mean age of patients was recorded 36.33±11.66 years. The most common 
scrotal pathologies that associated with scrotal pain was hydrocele 31(38.8%), followed by varicocele 22(27.5%), testicular torsion 
9(11.3%), cyst 8(10.0%), epididymo-orchitis 7(8.8%), pyocele 6(7.5%), orchitis 4(5.0%), increase scrotal wall thickness 3(3.8%), 
undescended testis 3(3.8%), inguinoscrotal hernia 1(1.3%), testicular atrophy 1(1.3%), rete testis 1(1.3%), hemangioma 1(1.3%), 
hematoma 1(1.3%), scrotal mass 1(1.3%), testicular microlithiasis 1(1.3%), and normal scrotal sonography 4(5.0%) of cases respectively. 

Conclusion: High-resolution ultrasonography along with colour and power Doppler should be used as 1st line imaging modality in patients 
presenting with acute scrotal pain.

Key Words: acute scrotum, colour Doppler, sonography, scrotal pain, urological emergency, 
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INTRODUCTION 
The acute scrotum is one of the most common urological emergency 
conditions and possibly, it might present a diagnostic challenge 
even to the most proficient clinicians. The main goal of the 
sonography of the patients who are suffering from acute scrotal pain 

1is to distinguish surgical versus non-surgical diagnosis.   It may 
2along with or without scrotal swelling,  while acute scrotal pain 

3contains less than 1% of the overall emergency department.  
Physical examination is also important but alone it is not enough to 

4distinguish between several pathologies.  The acute scrotal pain 
may be discomforting for the patients and it needs timely diagnosis 
because some conditions are truly urological or surgical 

5emergencies and needs immediate surgical treatment.  There are 
several aetiologies involved by the term acute scrotum; these are 
(hydrocele, epididymitis, orchitis, epididymo-orchitis, and 

6varicocele) along with testicular torsion and inguinal hernia.  To 
treat patients in an emergency condition or high significance of 
surgery, and those requiring non-emergency medical treatment, an 

7exact variance diagnosis is essential.

Acute Scrotal pain could be caused by a myriad of clinical 
conditions but often they are overlooked in the emergency 
department and the patient is merely treated symptomatically. The 
routine sonographic examination and previous studies show that the 
acute scrotum is a challenging clinical problem. It was seen that the 
patient with acute scrotum pain plays a significant role in his 
management and a misdiagnosis could be disastrous for the patient. 
High-resolution sonography with the help of colour Doppler flow 
imaging plays important role in the diagnosis of different scrotal 
pathologies in patients presenting with acute scrotum. They are 
imaging modalities of choice for the assessment of acute and non-

8acute scrotal etiologies.  Our study aimed to enlist the most common 
sonographic findings in acute scrotal pain and determine the value 
of Doppler application, which will bring ease in the prediction of 
various causes of acute scrotum. Secondly, the blood flow perfusion 
and velocimetry measured with Doppler sonography in normal and 
pathological conditions would be incorporated as additional 
parameters in the characterization of various sonographic findings 
of the acute scrotum. 
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MATERIAL AND METHODS
This descriptive study enrolled a purposive sample of emergency 
department patients presenting with acute scrotal pain from October 
2020 to May 2021. The study was approved by the Ethical Review 
Committee of the University of Lahore and the informed written 
consent was obtained from all the participant patients. The study 
was conducted at the Department of Radiology, Lady Reading 
Hospital, Peshawar, Pakistan. Scrotal sonography scans were 
carried out for all the patients during this period to detect various 
scrotal pathologies.  

All those patients with clinical manifestation of the acute scrotum, 
aged between 18 to 60 years, having recurrent pain with a previous 
history of lower abdominal surgery were included. All paediatric 
and non-cooperative patients were excluded from the study 
population. The selected patients were assessed pre-operatively in 
the emergency department. Toshiba Nemio 20 (Xeiro), Mindray DC 
70, with frequency range 2.5–5.0 MHz convex and 7-14 MHz linear 
transducers were used. The scrotal sonography was performed with 
the patients in the supine position and scrotum supported by a towel 
draped over the thighs. 

During the examination, the American Institute of Ultrasound in 
Medicine guidelines were followed. The scrotal study was 
conducted with real-time sonography, preferably linear transducer 
with frequency range 7.0 to 14.0 MHz. Both tests were evaluated in 
long and short-axis views. The short axis view was obtained in the 
superior, mid, and inferior portions while the long axis view was 
obtained centrally, medically, and laterally of both testes. The 
comparisons of both testes were conducted with grey-scale and 
colour Doppler. Additional technique such as Valsalva manoeuvre 
was also performed.  

variables and the collected data was stored in Microsoft excel.  For 
all the analyses, P<0.05 was considered significant.

The following parameters were studied in each case:

Sonographic data regarding grades of vascularity of the lesion 
were obtained with colour Doppler

Scrotal skin-thickening and swelling were conducted by 
grayscale

The Fluid collection, if any: its Eco morphology and its relation 
to testes were conducted.

Position, size, and echo pattern of the epididymis were carried 
out.

Inguino-scrotal region for evidence of any varicocele or a 
hernia was observed.

The grades of varicoceles were evaluated with both high resolution 
and colour Doppler sonography as follows.
Grade 0: No sonographic evidence of varicocele
Grade I: Varicoceles were palpable only during the Valsalva 
manoeuvre
Grade II: Varicoceles were readily palpable without the need for 
the Valsalva manoeuvre
Grade III: Varicoceles were visible on inspection 
Data was analysed with Statistical Software for Social Sciences 
(SPSS version 24.0). Descriptive analyses were performed to 
investigate the distribution of data. The pattern of blood flow, peak 
systolic velocity, resistive index, pulsatility index, mean and 
standard deviation were calculated for the continuous variables. 
Frequencies and percentages were also calculated for categorical 

RESULTS
A total of 72 patients enrolled in our study, Of which the most 
common scrotal pathologies that associated with scrotal pain is 
hydrocele 31(38.8%), followed by varicocele 22(27.5%), testicular 
torsion 9(11.3%), cyst 8(10.0%), epididymo-orchitis 7(8.8%), 
pyocele 6(7.5%), orchitis 4(5.0%), increase scrotal wall thickness 
3(3.8%), undescended testis 3(3.8%), inguinoscrotal hernia 
1(1.3%), testicular atrophy 1(1.3%), rete testis 1(1.3%), 
hemangioma 1(1.3%), hematoma 1(1.3%), scrotal mass 1(1.3%), 
testicular microlithiasis 1(1.3%), and normal scrotal sonography 
4(5.0%) of cases respectively (Table 1). 

During the sonographic examination of the right scrotum, high-
resolution sonography and colour Doppler flow imaging were 
performed in patients; of which high-resolution sonography had 
detected 31(38.8%) pathologies in patients and colour Doppler flow 
imaging detected 41(61.2%) pathologies. When it was performed in 
the left scrotum, high-resolution sonography had detected 
11(13.8%) pathologies and colour Doppler flow imaging detected 
61(86.2%) of pathologies. When the combination of both high-
resolution and colour Doppler sonography was performed, they 
detected 30(37.5%) pathologies (Table 2).

A total of 72 patients, of which 68 patients had no varicocele in the 
right scrotal sac. High-resolution sonography detected 4 patients 
that had varicocele, of which 2 patients had grade II and 2 patients 
had grade III varicocele. Colour Doppler was also performed in the 
right scrotal sac, which detects grade I varicocele in 4 patients. 
During the examination of the left scrotum, a high-resolution was 
performed in 72 patients, in which 66 patients had no varicocele, 3 
patients had grade I, and 3 patients had grade II varicocele. Colour 
Doppler was also performed in the left scrotal sac, which detected 
grade I varicocele in 13 patients (Table 3). 

According to table number 4, colour Doppler flow imaging of the 
right intratesticular artery was performed. During the examination, 
the intratesticular artery was detected in 60 patients. The mean peak 
systolic velocity of the right intratesticular artery was 
12.32±5.29cm/sec, the resistive index was 0.54±0.13, and the 
pulsatility index was 1.40±0.66. The minimum right intratesticular 
artery peak systolic velocity was 5.12cm/sec, the resistive index was 
0.22, and the pulsatility index was 0.51. 

The maximum right intratesticular artery peak systolic velocity was 
26.40cm/sec, the resistive index was 0.77, and the pulsatility index 
was 4.11. Twenty-three patients had no scrotal pathology but the 
intratesticular artery flow was detected, the mean peak systolic 
velocity of the right intratesticular artery was 12.50±5.56cm/sec, 
the resistive index was 0.54±0.12, and the pulsatility index was 
1.45±0.78. The minimum intratesticular artery peak systolic 
velocity was 5.12cm/sec, the resistive index was 0.25, and the 
pulsatility index was 0.51. The maximum intratesticular artery peak 
systolic velocity was 24.90cm/sec, the resistive index was 0.77, and 
the pulsatility index was 4.11. 

The patients that had scrotal pathology and the intratesticular artery 
was detected are 37, of which the mean peak systolic velocity of the 
right intratesticular artery was 12.21±5.20cm/sec, the resistive 
index was 0.54±0.13, and the pulsatility index was 1.37±0.58. The 
minimum intratesticular artery peak systolic velocity was 
7.10cm/sec, the resistive index was 0.22, and the pulsatility index 
was 0.46. The maximum intratesticular artery peak systolic velocity 
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was 26.40cm/sec, the resistive index was 0.73, and the pulsatility 
index was 2.43. According to table number 5, colour Doppler flow 
imaging of the left intratesticular artery was performed. During the 
examination, the intratesticular artery was detected in 60 patients. 
The mean peak systolic velocity of the left intratesticular artery was 
12.32±5.29cm/sec, the resistive index was 0.54±0.13, and the 
pulsatility index was 1.40±0.66. 

The minimum intratesticular artery peak systolic velocity was 
5.12cm/sec, the resistive index was 0.22, and the pulsatility index 
was 0.46. The maximum intratesticular artery peak systolic velocity 
was 26.40cm/sec, the resistive index was 0.77, and the pulsatility 
index was 4.11. Ten patients had no scrotal pathology but the 
intratesticular artery flow was detected, the mean peak systolic 
velocity of the left intratesticular artery was 10.69±2.31cm/sec, the 
resistive index was 0.57±0.07, and the pulsatility index was 
1.44±0.54. The minimum left intratesticular artery peak systolic 
velocity was 2.31cm/sec, the resistive index was 0.48, and the 
pulsatility index was 0.78. 

The maximum left intratesticular artery peak systolic velocity was 
14.90cm/sec, the resistive index was 0.73, and the pulsatility index 
was 2.43. The patients who had scrotal pathology and the 
intratesticular artery were detected are 50, of which the mean peak 
systolic velocity of the right intratesticular artery was 
12.65±5.67cm/sec, the resistive index was 0.54±0.13, and the 
pulsatility index was 1.39±0.68. The minimum intratesticular artery 
peak systolic velocity was 5.12cm/sec, the resistive index was 0.22, 
and the pulsatility index was 0.46. The maximum intratesticular 
artery peak systolic velocity was 26.40cm/sec, the resistive index 
was 0.77, and the pulsatility index was 4.11.

DISCUSSION
Acute scrotum emergencies signify a minor amount of admissions 
to the emergency department. However, the familiar nature and 
possibility for thoughtful results regularly cause excessive anxiety. 
Quick evaluation is essential to eliminate fertility-threatening 
situations and accelerate surgical treatment. Ultrasonography is an 
important method in acute scrotal evaluation as it tolerates fast, 
without radiation, high-resolution imaging, and significantly 
evaluation of vascularity with colour Doppler flow imaging. In the 
management of acute scrotum, the on-call physician will commonly 
be requested to exclude pathology requiring surgical treatment, in 
specific torsion of the spermatic cord. 

To deliver a precise assessment of the patient is required to have an 
understanding of scrotal anatomy, ultrasonography technique, and 
acknowledgment of disease. In the present study, the mean age of 
patients was 36.33±11.66. The minimum age of the patient was 18 
years and the maximum age of age was 60 years. High-resolution 
sonography determines the testicular perfusion which aids to reach 
the specific diagnosis and colour Doppler flow imaging could 
constantly define the morphological features and vascularity of 
scrotal lesions. 

Hence, high resolution along with the help of colour Doppler flow 
imaging is getting a correct diagnosis in acute scrotal pain. 
Testicular torsion requires quick diagnosis because there are usually 
4-6 hours before major ischemic damage occurs. Therefore, it is 
essential to take a good medical history, proper clinical assessment, 
and sonography of the scrotum to determine the most apparent 
diagnosis. However, torsion is the surgical examination, and the 
remaining underwent unnecessary surgical examination. In our 
study the testicular torsion was found in 9 (11.3%) patients, this was 
similar to the result of Ambroise et al they diagnosis testicular 

9torsion in 14(9.20%) patients.  Tanaka et al also reported testicular 
10torsion in 38(23.0%) cases.  

Blaivas, et al. described similar findings with a reported sensitivity 
of 95.0% and specificity of 94.0% with 95% of confidence 

4intervals.  Selim et al also reported the sensitivity of 93.94% of high-
resolution ultrasonography and sensitivity of 84.85% of colour 

11Doppler flow imaging.  Pinar et al study also revealed the 
sensitivity of 88.3% and specificity of 52.7% of colour Doppler 

12sonography.  The scrotal pathologies that are associated bilateral 
are 5 (6.5%) of cases, in the left scrotum, the number of cases is 31 
(47.4%), in the right scrotum the cases are 14 (17.5%), in 4 (6.1%) of 
cases no pathology was found, and differential pathologies that 
occur in the right and left sides are 18 (22.5%) of cases. 
Onwuchekwa et al reported, hydrocele 27 (36.49%) cases, was 
found in 9 (12.16%) on the right side, 8 (10.81%) on the left side, 
and bilateral it was found in 17 (22.97%) of cases, followed by 

13varicocele 16 (21.62%).  

These findings are also similar to the study conducted by Zubair et al 
they enrolled a total of 60 patients, of which the most common 
scrotal pathology that associated with scrotal pain were hydrocele 
that observed in 35 patients and the 2nd common pathology was 
varicocele occurs in 10 patients, of which 1 (3.4%) had varicocele 
on the right scrotal sac while 5 (25.0%) had varicocele on the left 

14scrotal sac.  As compared to our study, in the right scrotal sac high 
resolution sonography detected varicocele in 4 patients, of which 2 
patients had grade II and 2 patients had grade III varicocele. Colour 
Doppler was also performed in the right scrotal sac, which detects 
grade I varicocele in 4 patients. During the examination of the left 
scrotum, a high resolution was performed in 72 patients, of whom 
66 patients had no varicocele, 3 patients had grade I, and 3 patients 
had grade II varicocele. Colour Doppler was also performed in the 
left scrotal sac, which detects grade I varicocele in 13 patients. 

Akcar, et al. enrolled a total of 58 patients, Of which 27(study group) 
15and 31(control group).  In the study group (27 patients) the resistive 

index of the right intratesticular artery were 0.61±0.09 while the left 
intratesticular artery were 0.58±0.10 and in the control group (31 
patients) the resistive index of the right intratesticular artery were 
0.61±0.06 while the left intratesticular artery were 0.61±0.06. As 
compared to our study the resistive index of the right intratesticular 
artery was 0.54±0.13 (Table 4) and the left intratesticular artery 

16resistive index was 0.54±0.13 (Table 5). Pinggera et al  measured 
the intratesticular artery flow on colour Doppler sonography, the 
mean of intratesticular artery resistive index of patients was 0.54, 
confirm the results of earlier studies; Table 6 compares 
intratesticular resistive index (RI) in different studies, including the 
present results as measured by colour Doppler flow imaging.

CONCLUSION
High-resolution sonography was highly sensitive in the diagnosis 
and localization of scrotal masses. It was also very accurate in the 
diagnosis of hydrocele, pyocele, epididymal cyst, and localizing 
undescended testes.
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Table 1: Sonographic findings that associated with scrotal pain

Pathologies PathologiesYes YesPercent PercentNo NoPercent Percent

Hydrocele
Varicocele

Torsion
Cyst

Epididymo-orchitis
Pyocele
Orchitis

Scrotal wall thickness
Undescending testis

Inguino-scrotal Hernia
Testicular Atropy

Rete testis
Hemangioma

Hematoma
Scrotal mass

Testicular microlithiasis
Normal studies

31
22
9
8
7
6
4
3
3

1
1
1
1
1
1
1
4

38.8
27.5
11.3
10.0
8.8
7.5
5.0
3.8
3.8

1.3
1.3
1.3
1.3
1.3
1.3
1.3
5.0

41
50
63
64
65
66
68
69
69

71
71
71
71
71
71
71
68

61.2
72.5
88.7
90.0
91.2
92.5
95.0
96.2
96.2

98.7
98.7
98.7
98.7
98.7
98.7
98.7
95.0

Table 2: Classify the comparison of high-resolution sonography and colour Doppler flow imaging study

Side No Percent Yes

Right Side High resolution

Left Side High resolution

Right Side Colour Doppler

Left Side Colour Doppler

Combination of Both

no
yes
no
yes
no
yes
no
yes
no
yes

41
0
61
0
31
0
11
0
42
0

61.2
0

86.2
0

38.8
0

13.8
0

62.5
0

0
31
0
11
0
41
0
61
0
30

Percent

0
38.8

0
13.8

0
61.2

0
86.2

0
37.5
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Table 3: high-resolution sonography and colour Doppler flow imaging in grades of Varicocele

Right High Resolution Right Colour Doppler

Grades Frequency Frequency

Left Colour DopplerLeft High Resolution

0

1

2

3

68

0

2

2

68

4

0

0

0

1

2

3

66

0

3

3

59

13

0

0

Vascularity

Vascularity

Table 4: Spectral Doppler findings of the Right Intratesticular artery

Right Side Doppler PSV RI PI

Mean

Std. Deviation

Minimum 

Maximum

Mean

Std. Deviation

Minimum 

Maximum

No

Yes

12.5013

5.56295

5.12

24.90

12.2192

5.20282

7.10

26.40

.5465

.12953

.25

.77

.5459

.13219

.22

.73

1.4578

.78072

.51

4.11

1.3749

.58607

.46

2.43

Table 5: Spectral Doppler findings of the left intratesticular artery

Left Side Doppler PSV RI PI

Mean
N
Std. Deviation
Minimum
Maximum
Mean
N
Std. Deviation
Minimum
Maximum
Mean
N
Std. Deviation
Minimum
Maximum

No

No

Total

10.6910
10

2.31726
7.10
14.90

12.6546
50

5.67124
5.12
26.40

12.3273
60

5.29862
5.12
26.40

.5760
10

.07863
.48
.73

.5402
50

.13791
.22
.77

.5462
60

.13007
.22
.77

1.4480
10

.54812
.78
2.43

1.3984
50

.68731
.46
4.11

1.4067
60

.66220
.46
4.11

Table 6: intratesticular resistive index (RI) in different studies

Study Resistive index (RI)
16Pinggera et al
17Biagiotti et al

18Pozor et al
15Akcar et al

Present study

0.54

=0.5

0.5

0.6

0.54
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ORIGINAL ARTICLE

QUALITY OF LIFE AFTER BURN INJURY; A DEVELOPING COUNTRY PERSPECTIVE
1 1 1 1 1Muhammad Rehman Wali , Gulsanga , Sundas , Seema Gul , Shahid Alam Awan

ABSTRACT
Introduction: Millions of people experience severe form of burn that is often life threatening and requires extensive medical care and 
rehabilitation. The debilitating effect of burn is not confined to physical health only; rather it has a profound impact on a person’s functional, 
social and psychological health.  This study was designed to assess the quality of life among individuals with burn injuries from different 
areas of Khyber Pakhtunkhwa, Pakistan.

Material & Methods: This was a cross sectional study conducted on burn survivors. The data was collected from patients who were 
visiting outpatient department of ‘Burn and Plastic Surgery Center Hayatabad Peshawar’. This center is the first and the only center 
specialized in dealing burn casualties. After applying inclusion criteria (both gender, age >18, %TBSA <40%, type of burn, duration and 
out-patient only) and exclusion criteria (not participating, %TBSA >40%, in-patient, not fulfilling inclusion criteria), a total 109 patients 
were recruited in the study using non-probability convenience sampling technique. Informed consent was taken from all the participants. 
Burn-Specific-Health-Scale (BSHS) was used to assess the impact of burn on quality of life (QOL). SPSS version 22 was used for data 
analysis.

Results: The mean age of the participants was 26.58 ± 11.37 years. The male to female ratio was 70:39. Independent t-test was used to 
identify the difference among different domains of BSHS. The study revealed that 67 to 69% of patients were extremely affected in work 
domain. On a scale of severity from 0= extremely affected to 4= not affected at all; Males were affected more in simple abilities like dressing 
/ bathing as compared to females (p=0.03). Lack of sexual desire was reported in married people (p= 0.01). Percentage of total burn surface 
area (TBSA), duration and type of burn had significant effect on QOL.  

Conclusion: This study concluded that burn has severely limited individuals working capacity encompassing both house chores and 
occupation. It has also adversely affected individual’s sensitivity to environmental temperature, self-care, sexuality and body image.

Key Words: Burn, Burn Specific Health Scale, Quality of Life 
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INTRODUCTION
Burn is one of the most occurring traumatic injuries in the world, 

1ranked at 4th number by WHO Global Burden of Disease Database.  
In 2004, the incidence of burn was reported to be 11 million people 
worldwide. The incidence is even higher in underdeveloped 

2countries that make 90% of the total global burden of burn.  Severe 
burn injuries result in more than 0.3 million deaths each year while 

2,340% mortalities after burn have been reported in South-Asia.  
Advances in health care regarding management of burns in the last 
few decades have markedly improved the survival rate even after 

4major burn injury.  

Interventions like fluid resuscitation, control of infection, wound 
debridement, lavage and proper dressing have been proved to be 

5effective in decreasing mortality after burn.  In spite of that burn is 
still a major health problem in  middle and lower income countries 
owing to the fact that the treatment of burn is costly, for instance, 
total cost of scald related burn deaths and injuries is more than 2 

6billion dollars per annum.  This high cost is extremely challenging 
for third world countries owing to increase level of poverty , other 
basic  health issues, over-population and lack of provision of basic 

7, 8needs like food and shelters.

Once survived, burn can have significant effect on a person’s 
physical and psychological health. Changes in their appearance, 

9 10scars formation,  disabilities  and body image has been recognized 
as important variables that have the most negative effect on a 

11person’s life.  Some patients reported of persistent pain during 
cleansing and debridement of burn wound. Anxiety, depression, low 
self-esteem, emotional problems and post-traumatic stress disorder 

12were also associated with burn injury.  The number of burn 
survivors has been increased due to advancement in health care but 
patients are dependent on lifetime extensive reconstruction and 
rehabilitation therapies even after their discharge, hence affecting 

13, 14their quality of life.  
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Quality of life can be defined as a measure of a person’s health as 
well as to determine the impact of injury or illness on an individual’s 

15life.  It comprises of a complex relationship between various 
16factors like physical, psychosocial and functional abilities.  QOL is 

considered as one of the key determinants for measuring the 
2effectiveness of medical treatment given to burn patients.  The 

purpose of medical treatment is to reduce functional as well as 
cosmetic disabilities. It also aims at reducing the need for plastic 

12surgery.  Burn injury, if not managed properly, can lead to 
deformities,  formation of contractures, scar and functional 

14,17limitations that can be depicted in the form of poor QOL.

As far local scenario is concerned, rural areas of Pakistan like 
mountainous community of Northern area has shown high 
incidence of burn causalities. It has been estimated to be around 
1388 per 100,000 persons per year. Individuals affected in these 
cases of burns consisted a very large number of young 

18children(46%).  On other hand in urban areas of Pakistan like 
23Karachi the prevalence of burn was reported to be  burn injuries per 

191000 persons per year.  While in one of the tertiary care hospitals of 
Peshawar Pakistan, the prevalence was reported to be much higher 

20(10.9%).  Like in rural areas, urban areas of Pakistan also show high 
prevalence of burn in young children. 

Burn has been declared as the 2nd most common cause of death 
among children of age below 5 years affected with burns in home 

17settings.  In spite of these high statistical evidences, very little work 
has been done in local region to assess the consequences of burn 
among survivors. Ibran et al reported that 77% of patients with burn 
admitted at hospital were at risk of developing post-traumatic stress 

21disorder.  

Burn not only affects one’s physical health but it has a profound 
impact on one’s self esteem, social acceptance, functional capacity, 
and ability to work. Therefore, this study aimed at determining the 
post-burn consequences and its effect on quality of life of burn 
survivors. 

MATERIAL AND METHODS
This study was a cross-sectional study conducted on burn survivors. 
The study was approved by the review committee of Institute of 
Physical Medicine and Rehabilitation Khyber Medical University. 
Permission was taken from the Ethical Committee of the Burn and 
Plastic Surgery center Peshawar. The data was collected from 
patients who were visiting outpatient department of Burn and 
Plastic Surgery Center of Hayatabad, Peshawar Pakistan. All 
patients were screened for eligibility criteria. 

Inclusion criteria: Both male and female patients with age 18 and 
above were included in the study. The inclusion criteria consisted of 
having total burn surface area (TBSA) equal to or less than 40%. 
Patients having burn due to flame, electricity, chemical, radiation or 
suicide burns were included in the study. Both superficial and deep 
burns were included in the study. The chronicity of burn injury 
varied among the participant. Patients with at least 1 month old burn 
injury were included in the study.

Exclusion criteria; Patients were excluded from the study if they 
refused to participate. Patients having TBSA more than 40% were 
also excluded from the study.  

After fulfilling the criteria, consent was taken from the patients and 
the details of the study and data processing was explained to the 
patients. A total of 109 patients were recruited in the study through 
nonprobability convenience sampling. “BSHS-B” (Burn Specific 

Health Scale-Brief) questionnaire was used to assess quality of life 
in burn patients. It is a disease specific questionnaire with an 
excellent internal consistency (Cronbach’s alpha ranging between 
0.75-0.93). It consists of nine domains. The list of domains are as 
follows 1) Affect 2) Heat sensitivity 3) Hand function 4) Treatment 
regimen 5) Work 6) Sexuality 7) Interpersonal relationship 8) 
Simple Abilities 9) Body Image. Each domain consisted of several 
questions each scored/marked according to severity: Extreme=0, 
Quite a bit=1, Moderate=2, A little bit=3 and none=4. The entire 
questionnaire was explained to all the participants and was filled by 
investigator.

RESULTS
Data was analyzed using IBMSPSS statistics (version 22). Mean 
score ± S.D of each domain was calculated using descriptive 
statistics. For statistical differences between different variables and 
each domain, independent t-test and ANOVA was used. The 
outcomes were considered to be significant if p value was less than 
0.05(p<0.05).

The baseline characteristics of our sample are as follows the mean 
age ± S.D of participants was 26.58 ± 11.37 years with range 
between 18- 63 years. Out of total 109 participants, 70 (64.2%) were 
males with the mean age of 27.5 years ± 13.03 S.D while 39 (35.8%) 
were females with the mean age of 24.87 years ± 7.395 S.D. 
According to the type of burns, majority were flame burns with the 
frequency of 48 (44.0%), scald=24 (22.0%), electric=21 (19.3%), 
thermal=12 (11.0%), friction=2 (1.8%) and chemical burns = 2 
(1.8%) respectively. 

Participants were categorized into two subcategories on the basis of 
duration of burn. The first category included participants from 1-6 
months and the second category included participants from 7 
months and above. Out of total 109 participants, 88(80.8%) were in 
the first category and 21(19.3%) were in the second category. On the 
basis of marital status, 43 (39.4%) were married and 66 (60.6%) 
were unmarried. The baseline characteristics were obtained using 
descriptive statistics as explained (table 1).

The mean score of each domain was calculated through descriptive 
statistics (MEANS ± SD). In this study the most affected aspect 
related to quality of life was work domain. About 67-69% 
participants in the study reported (on a scale of 0=extremely 
affected to 4=not affected at all) that their ability to work in their old 
job performing the old duties were extremely (mean score ± S.D of 
0.97 ± 1.48) affected by burn injury. Questions related to heat 
sensitivity (59-60%=extremely affected) and about simple abilities 
like bathing, dressing and grooming were also affected (55-
58%=extremely affected).

Around 23 – 50% participants complained of severe feeling of 
sadness, emotional breakdown and lack of interest in social 
interactions. 8 to 9 % of participants reported loss of interest in sex 
or display of affection via hugging and kissing (table 2).

As part of Pushtoon culture where a man dominates the society, we 
were interested to find the differences in responses of male and 
female to BSHS questionnaire. Independent t-test was used in order 
to find the differences. The only domain that showed significant 
difference between male and female groups was simple abilities like 
independency in bathing, self-care and getting in and out from 
chair/bed or floor(p=0.03). 

The mean response of male and female groups to this was 1.53±1.62 
and 2.25±1.70, respectively. This represented that male group was 
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affected more than female in terms of simple abilities. From this 
information, we concluded that simple abilities were one of the 
domains which affected QOL especially in males (table 3).

Comparison of QOL of burn patient on the basis of marital status 
showed no significant difference in all domains except the domain 
of sexuality which showed significant difference among married 
and unmarried groups(p=0.01). For the below statistics, ANOVA 
was used to calculate the P values of %TBSA, type of burn and 
duration of burn in order to know the mean response. For %TBSA, 
the P values of domains i.e. hand function, treatment regimen, work, 
sexuality and simple abilities were found to be less than 0.05 which 
showed that there were significant differences, on the basis of which 
we can say that these domains affected the QOL in terms of %TBSA 
(table 3). 

DISCUSSION
The findings of this study revealed that after burn injury the 
extremely affected domain related to quality of life was work (67-
69%) followed by heat sensitivity, body image and simple abilities 
whereas the least affected domains were interpersonal relationship, 
sexuality, hand function and affect. The young age of our sample 
and the greater number of male participants in the sample can be 
considered as factors behind low work score. Owing to the fact that 
in Khyber Pakhtunkhwa culture, the bread earners of families are 
young people and males.

Spronk et al, stated some of the findings in a systematic review that 
are in accordance with our findings. They concluded that majority of 
affected domains recover over time after burn injury except physical 
and emotional role, pain (sensitivity) and anxiety may persist for life 
long. This directs to the need of mental and physical rehabilitation 

22after burn.  

Contrary to that, Elsherbiny et al, conducted a study on burn patients 
in Mansoura, Egypt. The reported that the most affected domain 
after burn was heat sensitivity domain that is exposure to sun and hot 
weathers was difficult among burn patients.  This study was carried 
out to assess the quality of life among post burn survivors and how 
the QOL was affected in terms of various domains. The Burn 
Specific Health Scale BSHS questionnaire was used as a tool for this 

23purpose.

Stavrou et al, conducted a study which showed that all domains had 
significant differences with the gender except simple abilities14. 
But our study found out statistical differences was present among 
responses of males and females to the questions related to simple 
abilities. Our study showed that males were specifically affected 
than female in self-care daily activities. According to an Indian 
study, female reported significant low scores regarding body image 

24and skin sensitivity.  While in our study, no statistical difference 
was found between the responses of male and female about body 
image and heat sensitivity. That is both genders reported an average 
low score 1.33 (meaning considerably affected by burn injury) in 
body image and skin sensitivity domain. 

In this study,  we observed the most common type of burn reporting 
to OPD of ‘Burn and Plastic Surgery Center Hayatabad Peshawar’ 
was flame burn (44%) followed by scald=22% and electric=19%. 
These findings are in accordance with the findings of Noveli who 

12concluded that flame burn is the most occurring type of burn.  
Studies conducted by Tahir et.al and Rajeev et.al also concluded that 

24, 25flame is one of the most common type of burn.  On other side, 
Shahid et.al and Ahmad et.al found that burns with boiling water or 

2, 17fluid is one the most common type of burn in children.

A  study conducted on burn patients in Italy  reported that  males 
were predominantly affected  by flame burn 12 but in contrast our 
results showed  females to be  more affected by flame burn. The 
reason behind this contradictory finding could be the involvement 
of females more in household activities like cooking as compared to 
males. Another reason might be the clothing style of females in 
Pakistan making them more vulnerable to catch fire easily. 

CONCLUSION
This study concluded that burn has debilitating effects on 
individuals working capacity encompassing both house chores and 
occupation. Burns also adversely affect individual’s sensitivity to 
environmental temperature, self-care, sexuality and body image.
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Table-1: Baseline characteristics of patients

Age In Years

Gender 

Type of Burn

Duration of Burn 

Marital Status

Mean=26.58 years ± 11.37 

Min= 18 years, Max= 63 years

Male=70 (64.2%) 

Female=39 (35.8%)

Flame=48 (44.0%)

Scald=24 (22.0%)

Electric=21 (19.3%)

Thermal=12 (11.0%)

Friction=2 (1.8%)

Chemical=2 (1.8%)

Min= 1day, Max= 13 years

1-6 months= 88 (80.8%)

7 months and above= 21 (19.3%)

Married=43 (39.4%) 

Unmarried=66 (60.6%)
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Table 2; Responses of Participants TO BSHS-B

DOMAINS MEANS ± SD RESPONSES

Affect 

Heat Sensitivity

Hand Function

Treatment Regimen 

WORK

Sexuality

Interpersonal Relationship

Simple Abilities

Body Image 

2.18 ± 1.20
Moderate 

1.25 ± 1.59
Quite a bit
2.36 ± 1.48
Moderate

1.69 ± 1.43
Quite a bit
0.97 ± 1.48

Extreme 
3.30 ± 1.25
A little bit
3.70 ± 0.77
A little bit
1.79 ± 1.67
Quite a bit
1.35 ± 1.23
Quite a bit

Extreme= 26-55 (23.9-50.5%)
None= 28-69 (25.7-63.3%)

Extreme= 65-66 (59.6-60.6%)
None= 19-28 (17-25.7%)

Extreme= 33-50 (30.3-45.9%)
None= 48-68 (44-62.4%)

Extreme= 28-47 (34.9-43.1%)
None=21-32 (19.3-29.4%)
Extreme= 71-76 (67-69%)

None= 13-18 (11-16%)
Extreme= 9-10 (8.3-9.2%)
None= 79-83 (72.5-76.1%)
Extreme= 3-5 (2.8-4.6%)
None= 96-97 (88.1-89%)
Extreme= 60-64 (55-58%)

None= 36-43 (33-39%)
Extreme= 64-67 (59-62%)

None= 10-12 (9-11%)

Table 3: Differences in the response of participants on the basis of gender & marital status

BSHS Domains

Affect

Heat sensitivity

Hand function

Treatment regimen

Work

Sexuality

Interpersonal relationship

Simple abilities

Body image

Gender Marital Status
P-Value P-Value

Male Female Married Unmarried

2.27±1.12

1.36±1.64

2.17±1.49

1.59±1.40

0.79±1.41

3.23±1.32

3.75±0.72

1.53±1.62

1.33±1.19

2.02±1.32

1.05±1.49

2.69±1.40

1.88±1.47

1.28±1.58

3.41±1.13

3.63±0.87

2.25±1.70

1.38±1.31

0.29

0.32

0.07

0.31

0.09

0.47

0.46

0.03

0.83

2.31±1.25

1.01±1.46

2.27±1.45

1.98±1.38

1.04±1.47

2.79±1.44

3.76±0.61

2.03±1.62

1.46±1.26

2.10±1.16

1.40±1.66

2.41±1.50

1.50±1.44

0.92±1.50

3.63±1.00

3.67±0.87

1.64±1.70

1.27±1.22

0.37

0.20

0.63

0.09

0.67

0.01

0.52

0.23

0.43

Approval of proposal from the Graduate Committee of Institute of Physical Medicine and Rehabilitation (IPM&R, KMU)

Permission from HOD and Ethical Committee of the Burn and Plastic Surgery center Hayatabad Peshawar

Calculation of total burn population ?  Sample size

Screening of burn patients according to inclusion and exclusion criteria

Obtaining informed consent and explanation of questionnaire to participants

Data collection

Data Analysis

Figure 1: Schematic presentation of research methodology
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ORIGINAL ARTICLE

COMPARISON OF URINE JET VELOCITY IN VARIOUS GRADES OF HYDRONEPHROSIS IN THE CASE OF 
URETERIC OBSTRUCTION BY REAL-TIME

1 1 1 2 1 1Midrarullah Khan , Raham Bacha , Muhammad Zubair , Muhammad Tayyab , Zafar Iqbal , Syed Muhammad Yousaf Farooq , Mehreen 
1Fatima

ABSTRACT
Introduction: Hydronephrosis is a common complication of the kidney that is caused by obstruction to kidney ureters and bladder. The 
renal pelvis and pelvicalyceal system of the kidney become dilated. The obstruction may either be in the upper or lower urinary tract. Upper 
urinary tract obstruction includes ureteropelvic junction obstruction, renal stone, tumours, and vesicoureteric junction obstruction while 
lower tract includes benign prostatic hyperplasia, prostate tumours posterior urethral valves.

Material & Methods: This cross-sectional study was conducted at the Department of Radiology Lady Reading Hospital Peshawar, 
Pakistan. The study duration was 9 months (September 2020 and May 2021). A total of 120 participants were presented with a history of 
flank and are suspicious for renal stone causing hydronephrosis. 30 patients were taken as control with no renal disease while 90 were cases 
having renal disease. Grading of hydronephrosis and Urine jet velocity was recorded by using real-time and spectral doppler ultrasound. 

Results: A total of 120 participants were included in this study. The mean jet velocity in the normal individuals was recorded as 50.37 ± 6.4 
cm/s, however, in patients with mild, moderate, and severe hydronephrosis the mean jet velocity was recorded as 14.23 ± 10.47 cm/s, 7.32± 
8.14 cm/s and, 1.5 ± 3.98 cm/s respectively.

Conclusion: Urine jet velocity is a good indicator of ureteric obstruction in a patient with various grades of hydronephrosis. The velocity of 
the urine jet reduced significantly with increasing the severity of hydronephrosis.

Key Words: Hydronephrosis grading, real-time sonography, spectral Doppler, ureteric obstruction
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INTRODUCTION 
Hydronephrosis is the distension of the major and minor calyces 
along with the renal pelvis of the kidney with urine in case of 
obstruction distal to the renal pelvis. An increase in the diameter of 
the ureter is known as hydroureter. Both hydronephrosis and 
hydroureter are very common problems for urologists,  

1nephrologists, medical physicians, and emergency physicians.

Worldwide it is estimated that 6% of new births have serious birth 
anomalies and 1% of them faced the inherited disease of the urinary 

2tract.  Pelvic ureteric junction obstruction is the major cause of 
hydronephrosis in neonates and infants. In many cases, 
hydronephrosis spontaneously resolves by the age of 2 years. 
Vesical ureteric junction and stricture posterior ureteral valve are the 

3other common anatomical anomalies that cause obstruction.  In 
young adults hydroureteronephrosis is most commonly caused by 

nephrolithiasis. Most of the stones contain calcium and oxalate. 
Calcium and oxalate stone (71.6%) were present in the majority of 
cases, in 22.4% constitutes bicarbonate and calcium oxalate. Less 
common calculi that are ammonium and cysteine were found in less 

4,5than 10% of the total stones.  Approximately 0.6 million US adults 
are suffering from kidney stones. According to the National Health 
and Nutrition Examination Survey (NHANES), there is 8.8% 
prevalence of renal stones in the US. Men suffer more than women 

6 7by the ratio of 10.6% and 7.1 %.  The ratio of kidney stones in 
5Pakistan is also high , however, there is no epidemiological data 

8present for the prevalence of nephrolithiasis.  In elder patients, the 
most common causes of hydronephrosis are an enlarged prostate, 
prostate tumour, pelvis, and retroperitoneal tumour. In 80 % of 
pregnant women, hydronephrosis is commonly identified due to 

9compression of ureters and uterus enlargement.
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Doppler ultrasound along with real-time sonography is utilized in 
assessing hemodynamic and blood flow kidneys and bladder for 
urine jet in case of ureteric obstruction which shows additional 
information in the diagnosis. If the intravesical urine jet is 
identified, then spectral Doppler is used to measure urine jet 
frequency, mean jet velocity, jet duration, with the calculation of 
ureteric jet index (UJI) unilateral renal function are also assessed. 

10Thus giving more information regarding ureterodynamics.  
Ultrasound can detect distension of the collecting system but cannot 
differentiate obstructive and non-obstructive causes and provide no 
physiological or functional information about obstruction. 

The dilatation of the collecting system is not always due to 
obstruction but may be due to pregnancy and many other 
unobstructed conditions like external pelvis, prominent renal veins, 
diverticulum, reflux disease, diuretics, renal papilla necrosis, over 
the distended urinary bladder, pyelonephritis, diabetes insipidus, 
prostatic hypertrophy or carcinoma, renal artery aneurysm, peri 

11-14pelvic cysts, and retroperitoneal or pelvic neoplasms.  Grades of 
hydronephrosis in a patient with urinary tract dilatation are 
examined by ureterovesical jet flow using a Doppler ultrasound 
window with manual compression. Diagnosis and treatment of 
ureteric obstruction are very important as permanent damage to the 
kidneys occurs if not treated immediately and left for a long time. 

This study aims to compare urine jet velocity in the various grades of 
hydronephrosis as it is easy, cost-effective, does not use ionizing 
radiation or any contrast medium which is used in other imaging 
modalities. 

MATERIAL AND METHODS
This cross-sectional study was conducted at the Department of 
Radiology Government Lady Reading Hospital Medical Teaching 
Institute Peshawar, Pakistan. The duration of the study was 9 
months (September 2020 to May 2021). The institutional review 
board of the University of Lahore permitted this study. A total of 120 
participants were referred for ultrasonography and were suspicious 
for hydronephrosis in which 30 participants had no hydronephrosis 
or any other disease in the urinary system and were kept as control 
group. A total of 90 participants had hydronephrosis and were kept 
as diseased patients (n=30 mild, n=30 moderate, and n=30 severe 
hydronephrosis). The participants with ureteric obstruction, history 
of hydronephrosis the patient's age range from 10 years to 60 years 
were included. 

While patients presenting with urinary tract infection, benign 
prostatic hyperplasia, reflux disease, bladder outlet obstruction 
associated with pelvic organ prolapse and neurogenic bladder, 
ureteric stents, pregnancy, recent surgery, the duplex ureter were 
excluded from the study.  After taking an informed written consent 
form, data was collected according to the variables of the 
questionnaire that was age, gender, stone location, presence or 
absence, degree of hydronephrosis, urine jet velocity in obstructed 
ureters. Toshiba Nemio 20 (Xairo), Mindray DC 70, with frequency 
range 2.5-3.5 MHz convex probe was used. 

The patients were advised to drink water (750-1000ml) before the 
examination, ultrasound of the kidney ureter and bladder was done 
15-30 minutes after drinking water. Stone size, location, and degree 
of Hydronephrosis were assessed by gray-scale ultrasound. All the 
patients were observed for at least 10 minutes for ureterovesical 
orifices in the axial plane. All the machine settings were optimized 
for better results. Red colour was assigned for flow toward the 
transducer and blue for away from the probe. The frequency of the 
urine jet was then calculated. Data were evaluated and analysed with 

SPSS version 22.0 using descriptive, cross-tabulation, and one-way 
ANOVA tests.

RESULTS
The study population comprised of case and control groups (90 
diseased, 30 control) (Fig. 01). The proportion of male and female 
were 61 % (n=73) and 39 % (n=47) respectively. The mean age of 
the patients was recorded as 35± 8.2 years. Out of 120 participants, 
90 (75%) patients had urinary obstruction while the rest of patients 
30 (25%) were normal individuals having no sonographic evidence 
of hydronephrosis. 81 (67.5%) had ureteric stone on the right site 
while 39 (32.5%) had stones on left side. Stones were present 
throughout the ureter either right or left side at a different location in 
which 24 (20%) patients had pelvic ureteric junction obstruction, 1 
(0.8%) have a stone in proximal ureter 13 (10.8%) had stones in the 
middle ureter, 3 (2.5), 49(40.8%) had distal ureteric stone and 
Vesico ureteric stone, respectively (figure 1).  

Hydronephrosis was present in 90 (75%) of patients while 30 (25%) 
of the participants had no obstructions in the kidney and ureters or 
no sonographic evidence of hydronephrosis (figure 2). Urine jet 
velocity was detected in 69 (57.5%) of the patients while in 51 
(42.5%) jet velocity was not detected. In normal or healthy 
individuals’ urine jet velocity was detected in all patients. In mild 
hydronephrosis patient’s urine jet velocity was detected in 20 
patients while in 10 patients it was not detected or observed, in 
moderate hydronephrosis, it was observed in 14 patients while in 16 
patients’ urine jet velocity was observed. In a severe case, the 
frequency of urine jet velocity was recorded in 5 cases and was 
absent in 25 patients (table 1).  

The mean jet velocity in the normal individual who has no renal 
disease was recorded as 50.37 ± 6.4 cm/s (figure 4) in mild 
hydronephrosis the mean jet velocity was recorded as 14.23 ± 10.47 
cm/s. Similarly, in moderate and severe hydronephrosis it was 
recorded as 7.32± 8.14 cm/s and 1.5 ± 3.98 cm/s, respectively. The 
mean plot figure shows that the urine jet velocity decreases 
significantly with increasing the severity of hydronephrosis (table 2, 
figure 5). 

DISCUSSION
The current study was designed to identify the severity of 
hydronephrosis and analysis of urine jet velocities in confirmed 
patients of hydronephrosis. Advancement in ultrasound technology 
can provide a wide-ranging way to evaluate anatomical, functional 

15and morphological information about the urinary system.  Urinary 
tracts can be evaluated by conventional ultrasound as the first line of 
imaging modality however due to compromised scan in obese 
patients and abdominal gases restrict optimal visualization for 
diagnosis by beam attenuation, multislice computed tomography 
can effectively detect, localize and assess calculi composition and 
stone burden in the urinary tract. However, there is an increased 

16radiation dose, contrast-induced reaction.  

Magnetic Resonance Imaging is the alternate modality in which 
patients are not exposed to radiation, but it is more expensive and 
more time consumable than other imaging modalities. MRI is 
contraindicated for the patient with neurotransmitters, pacemakers, 
certain types of stents, claustrophobic patients and is less sensitive 
for detecting and localizing urinary stones. In contrast, ultrasound is 
non-invasive, real-time, inexpensive, and does not need any 
contrast medium. Greyscale and Doppler ultrasound is used for 
localization of ureteral orifice and examining the urine jet flow into 
the bladder. Many studies were conducted to examine the 
ureterovesical jet flow using Doppler ultrasound. A maximum of 10 
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minutes of continuous examination of the urinary bladder in the 
transverse was used in our study. However, there is no fixed time for 
the urinary jet to detect because previous studies evaluated urine jet 

17,18for 5 minutes.   Cox et al  reported that for bilaterally symmetrical 
19urinary jet the bladder must be examined for at least 30 minutes.   

The mean age of patients that were recorded in this study was 35± 8 
years similar mean age was also recorded in a study conducted by 

20Hayan et al showing the mean age of 32.8 years.  The ureteric stone 
that was recorded in our study on the right side of the patients were 
81(67.5%) and patients that had ureteric stones on the left side were 
39(32.5%). 

Mahmoud et al reported 723 (88.72%) patients who had ureteral 
stones, the patients that had ureteric stones on the right side were 

21340 (47.0%) and on the left side were 383 (53.0%).  In our study, 24 
(20%) patients had pelvic ureteric junction obstruction, 1 (0.8%) 
patients had proximal ureter stone, 13 (10.8%) had stones in the 
middle ureter, 3 (2.5) had distal ureteric stone, and 49 (40.8%) had 
Vesico ureteric stone respectively. Abdel-Gawad et al reported the 
presence of stone in which 190 (20.3%) patients had proximal ureter 
stone, 77 (8.2%) had middle ureteric stone, and 671 (71.5%) 

22 patients had lower ureteric stone. 

Nery et al also reported 12 (7.8%) patients had stones in the upper 
pelvic junction, 17 (11.0%) patients had proximal ureteric stone, 14 
(9.1%) had middle ureteric, 63 (40.9%) patients had distal ureteric, 

23and 48 (31.2%) patients had a stone in the vesicoureteric junction.  
Jandaghi et al also reported the stone located throughout the urinary 

24tract.  Pelvic ureteric junction stone was n=6 (13%) that located at 
the proximal ureter was 12 (26.1%), mid ureter 13 (28.3), and 15 
(32.6%) in the distal third of the ureter. In 90 (75.0%) patients of 
hydronephrosis, urine jet flow velocity was detected in 69 (57.5%) 
patients and not detected in 51 (42.5%) patients. Pethiyagoda et al 
reported that an increase in serum creatinine in 22.6% of patients, 
urine jet was not detected while in 3.6% of patients with urine jet 

25seen.  Similar, urine jet velocity was not observed in 44.6% while 
present in 55.4% of the total patients. Serum creatinine was reported 
high (mean 103.3mmol/L) in a patient with ureteric jet not detected. 
In ureteric jet presence, creatinine level was (mean 75.9 mmol/L). 

In normal or grade 0 urine jet velocity was detected in 30 (25.0%) 
patients, in mild or grade I hydronephrosis the urine jet velocity was 
found in 20 patients, in moderate or grade II hydronephrosis the 
urine jet velocity was found in 14 patients, and in severe or grade III 
hydronephrosis the urine jet velocity found in 05 patients (p=0.000). 
Park et al reported grade 0 hydronephroses in 113 patients, grade I 
hydronephrosis in 46 patients, grade II hydronephrosis in 119 

26patients, and grade II hydronephrosis in 40 patients.  

The mean urine jet velocity in normal groups was reported 50.37± 
6.4cm cm/s, in mild hydronephrosis, it was recorded as 
14.23±10.47cm/sec, moderate hydronephrosis shows a velocity of 
7.32±8.14cm/sec, severe hydronephrosis shows 1.5±3.98cm/sec. 
Hayan et al also reported the urine jet flow velocity varied from 

2023.16±86.83cm/sec with a mean of 50.89cm/sec.  Ciftci et al also 
reported the mean jet velocity of the normal or grade 0 patients 
56.0±32cm/sec, while on the obstructive side the mean jet velocity 

14was 0-50cm/sec (average was 17.10±20cm/sec).  

CONCLUSION
Urine jet velocity is a good indicator of ureteric obstruction in 
patients with various grades of hydronephrosis. The velocity of the 
urine jet reduced significantly with increasing the severity of 
hydronephrosis. 
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Table 1: Urine jet velocity detected or not detected in normal, mild-moderate, and severe

Normal

Mild

Moderate

Severe

Hydronephrosis Grade
 (Normal, Mild, Moderate, Severe)

UJV detected UJV not detected

30

20

14

5

0

10

16

25

Table 2: Showing mean urine jet velocity in normal, mild, moderate, and severe hydronephrosis

Participant Status  Mean Std. Deviation Std. Error
95% Confidence Interval for Mean

Lower Bound Upper Bound

Normal

Mild

Moderate

Severe

50.0

14.2

7.3

1.5

6.4

10.4

8.1

3.9

1.1

1.9

1.4

0.7

47.6

10.3

4.2

0.1

52.4

18.1

10.3

3.0

Table 3: Mean difference and statistical significant between dependent variables and urine jet velocity

Sig.Std.
Error

95% Confidence Interval for Mean

Lower Bound Upper Bound
(I) 

Hydronephrosis Grade
(J) 

Hydronephrosis Grade 
Mean Difference 

(I-J)

*. The mean difference is significant with P value < 0.05

Mild

Moderate

Severe

Normal

Moderate

Severe

Normal

Mild

Severe

Normal

Mild

Moderate

Normal

Moderate

Severe

Mild

35.8000*

42.7100*

48.4400*

-35.8000*

6.9100*

12.6400*

-42.7100*

-6.9100*

5.7300*

-48.4400*

-12.6400*

-5.7300*

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

1.9744

.000

.000

.000

.000

.004

.000

.000

.004

.023

.000

.000

.023

30.654

37.564

43.294

-40.946

1.764

7.494

-47.856

-12.056

.584

-53.586

-17.786

-10.876

40.946

47.856

53.586

-30.654

12.056

17.786

-37.564

-1.764

10.876

-43.294

-7.494

-.584
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0
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0
VUJ PUJ Middle Distal Proximal

25.64%
25

41.88%
40.83

17.95%
17.5

11.11%
10.83

2.56%
2.5 0.85%

0.833

Figure. 1 showing the location of the stone in different areas of the ureters
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Figure 2: Presence or absence of hydronephrosis in patients

Figure 3 reduction in urine jet velocity with increasing the severity of 
hydronephrosis
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Figure 4: Normal, Right kidney is normal in size, shape, and normal 
parenchymal echotexture (A). The left kidney is also normal in size, shape, 
and normal parenchymal echotexture (B). Spectral Doppler was performed 
during the examination; both ureteric jets are visualized for 2.9 seconds.

Figure 5: Grades of hydronephrosis, (A) 28-year male presenting with right 
flank pain, right kidney shows mild hydronephrosis due to distal ureteric 
stone. (B) Colour and spectral Doppler were performed, during the 
examination, the right jet is visualized and the duration of the jet was 2.5 
seconds. (C) A 31-year male presenting with left flank pain, left kidney shows 
moderate hydronephrosis due to pelvic ureteric junction stone. (D) Colour 
and spectral Doppler were performed, during the examination, the left jet is 
visualized and the duration of the jet was 2.0 seconds. (E) A 40-year male 
presenting with severe flank pain, right kidney shows severe hydronephrosis 
due to stone in the pelvic ureteric junction. (F) Colour and spectral Doppler 
were performed, during the examination, the right jet is visualized and the 
duration of the jet was 1.0 seconds
Figure 4: Causes of iatrogenic/comiogenic diseases
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