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Introduction
Radial artery access is the preferred procedure for coronary
intervention or cardiac catheterisation (CC).1,2 The most
common form of percutaneous cardiac intervention (PCI)
is left heart catheterisation, which is performed for
diagnostic or therapeutic purposes to determine the
existence and the extent of coronary artery disease (CAD),
to assess left ventricular (LV) function, and/or to evaluate
the heart’s valves or myocardium.3 The transradial (TR)
band is a transparent compression device used to stop
bleeding and achieve haemostasis of the radial artery after
TR coronary angiography or CC.4

In the United States, over one million CCs are performed
each year.4 Pakistan lacks statistical data for coronary
angiography and CC procedures performed annually, but
different hospitals have done single-centre studies to
report the number of people undergoing percutaneous
coronary angiography (PCA) or CC at their respective
centres in different parts of the country. At the Punjab
Institute of Cardiology, approximately 16,000 coronary

procedures are performed each year, while a cross-
sectional study at the major CC laboratory of the Lady
Reading Hospital in Peshawar reported performing 21,362
PCIs for CAD.3

TR band application is a recommended method to enhance
early haemostasis because of less complications and
bleeding.5 In low-income countries, like Pakistan,
complications due to cardiovascular diseases are very high,
and, therefore, effective measures are needed to decrease
complication rates in radial angiography.6,7

There are numerous post-CC (PCC) complications, and the
most common among them are vascular access site
complications (VASCs), including bleeding, haematoma,
pseudo-aneurysm, arteriovenous fistula, retroperitoneal
haemorrhage, and arterial occlusion7-9 as well as device
leak.8 Vascular complications, especially when severe, can
increase morbidity and mortality, as well as increase costs
for both the patient and the healthcare facility.9 When
recognised and treated in an appropriate and timely
manner, severe complications can be avoided or mitigated.
Nurses play an important role when the cardiologist
performs the angiography or CC, from pre-procedure
assessment to post-procedure care and discharge.10 When
a patient is admitted for this invasive high-risk procedure,
the nurses assess and prepare a patient for angiography,
including the assessment of radial artery patency.11
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However, cardiac nurses generally delay deflating the TR
band beyond the standard prescribed time.12 Therefore,
nurses associated with cardiology departments need
proper training, protocols and continuous teaching about
the identification and prevention of complications.13 Early
assessment of complications and timely treatment of it
highly depend on the competence of the registered nurses
working in the cardiac care facility. Despite the fact that the
TR band is increasingly used worldwide, including in
Pakistan, there seems to be a lack of standard protocols for
the safe deflation and removal of the band.13

The current study was planned to explore the experiences
of cardiac care nurses in managing TR band of patients in a
tertiary care setting, and the reasons to delay the removal
of the TR band.

Subjects and Methods
The exploratory, descriptive, qualitative study was
conducted at a private-sector tertiary care hospital in
Islamabad, Pakistan, from March to September 2021. After
approval from the institutional ethics review board of Shifa
Tameer-Millat University, Islamabad, the sample was raised
using purposive sampling technique. Information flyers
outlining the study purpose, inclusion and excluding
criteria, and the contact information of the researcher were
posted on the notice boards of all cardiology units.
Additionally, a digital picture of the flyer was shared with
nurses of respective units through WhatsApp group with
the help of the team leader. The nurses who contacted the

primary investigator and met the eligibility criteria were
enrolled. Those included were registered nurses (RNs) who
had the experience of >6 months in cardiology
departments and had an active registration with the
Pakistan Nursing Council. Nursing interns and staff nurses
doing part-time jobs were excluded. For maximum
variation, RNs were recruited from the daycare unit, the
cardiology ward and the cardiac care unit (CCU) having
varied clinical experience.

After taking informed consent, demographic data was
collected from each participant before conducting
individual face-to-face interviews that were done using a
semi-structured interview guide (Table 1). The interviews
were conducted in the CCU conference room, and were
audio-recorded. The time for each interview remained
between 30 and 45 minutes. The interviews were
conducted in the English language, but the participants
had the choice to use Urdu language as per their
convenience. The researchers being bi-linguists were able
to translate the words or phrases from Urdu to English
language for analysis purposes.

Data was analysed using the five-step process of qualitative
analysis that is part of Creswell and Creswell framework.14

Results
Of the 10 nurses, 5(50%) were males and 5(50%) were
females. In terms of age, 5(50%) were aged <25 years.
Cardiac specialisation had been done by 2(20%) nurses,
and none of the subjects had formal training related to TR
band (Table 2).

The main theme that emerged from the data was nurses’
management of patients with TR band, and the 3
categories, based on 11 sub-categories, were nurses’
knowledge and practices about TR band, reasons for
delayed TR band removal, and strategies to minimise
complications.

All the 10(100%) participants said they had adequate
knowledge about the purpose and benefits of TR band,
assessment needs of a patient with TR band,
documentation related to TR band management, patient
teaching, and complications due to TR band.

All the 10(100%) nurses identified at least 2 purposes of the
TR band. “A transparent TR band is applied on the radial site
[after catheterisation] to prevent bleeding. It decreases the
chances of haematoma; mobility is not restricted and the
patient can easily move.” (P1).

“The purpose is to apply compression to assist in haemostasis
of the radial artery after performing the procedure” (P4).

Table-1: The interview guide.

Question

1 What do you know about the TR band?
Planned probes: 
What is the purpose of the TR band?
How TR band is applied?
How do you assess the TR band?
What are complications associated with the TR band?

2 How do you care for the patient with the TR band?
Planned probes: 
When TR band is applied?
When TR band is removed?
What is the hospital policy for the TR band?
Who is responsible for TR band removal?
How TR band is removed?

3 What are the factors that delay the removal of the TR band?
4 What types of complications, do you think, develop due to delay in the removal of

the TR band?
Planned probes:
What complications can occur prior to the removal of the TR band?
What complications can occur during the removal of the TR band?
What complication can occur after removal of the TR band?
How do you identify complications related to the TR band?

4 What are the ways to minimize complications related to delay in the removal of the
Trans-radial band?



In addition to knowing the benefits of the TR band, the
nurses emphasised the importance of patient assessment.

“We need to assess the blood supply [of the arm], checking for
any signs of compromise … Assessment for bleeding, skin
temperature, skin colour, capillary refill and some system
parameters should be conducted. Additionally, a comparison
of the colour of the skin of the left hand and palm with the
right hand should be performed.” (P1)

“We ask a patient about pain, swelling and numbness, and
inform the doctor. A prescribed painkiller, like injection
paracetamol, is administered to relieve the pain. If TR band
pressure is high, we remove 2ml of air from the balloon and
then assess for bleeding and oozing. Capillary refill, oxygen

saturation, and skin temperature should be checked.” (P7)

The participants were aware of the importance of
documenting their patient’s assessment findings and the
care provided. However, they acknowledged some
shortcomings in their documentation practices.

“As our unit and staff are very busy, TR band-related
documentation is delayed. The number of activities in the unit
makes it difficult to focus on documentation … So, timely
documentation is an area that we can improve upon.” (P6)

“The drawback of late documentation is that we miss any
important event that occurred during the morning shift. We
try to document according to post-operative or post-
catheterisation orders so that we can protect ourselves in case
the file is reviewed later. We have no proper format to
document the care given to a patient with TR band, but we
include it in nurses’ notes. We should improve our
documentation.” (P9)

Teaching patients about caring for the TR band was another
important practice followed by the nurses. “We teach patients
that ‘don't lift heavy things; inform us immediately if there is
any problem’. We educate [patients] about two hours of bed-
rest; not to put weight on or use the hand where the TR band
is applied.” (P1) 

“We also teach patients and attendants that if they find any
swelling, discolouration or bleeding, inform us [nurses]
immediately. We monitor the TR band, but also instruct them
to identify the things [sign and symptoms] and inform us on
time.” (P2)

Nurses were better positioned to take immediate steps to
prevent complications related to TR band, provided they
were knowledgeable. The participants were aware of some
of the complications of the TR band and when its removal
was delayed.

“Common complications of TR band are bleeding,
haematoma, swelling, bruise; sometimes it compromises the
blood supply to the hand.” (P1)

“The complications of the prolonged mechanical compression
due to TR band are “hand ischemia, spasm, nerve damage,
radial artery occlusion”. (P2)

“The haematoma, bleeding, radial artery occlusion,
numbness, pain, nerve damage and shock” were identified
by P6.

“Minor complications are more common, but severe
complications, like radial artery occlusion, bleeding,
vasospasm and pseudoaneurysm occur rarely in patients.”
(P5).
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Table-2: Demographic characteristics of the participants.

Characteristics n (%)

Gender:
Male 5 (50)
Female 5 (50)

Age (years):
< 25 5 (50)
25-30 4 (40)
31-35 -
36-40 -
> 41 1 (10)

Qualification:
Diploma 3 (30)
BSN 3 (30)
Post RN 3 (30)
MSN 1 (10)

Clinical Experience:
1-5 years 7 (70)
6-10 years 2 (20)
>10 years 1 (10)

Cardiac Specialization:
Yes 2 (20)
No 8 (80)

Experience in Cardiology:
1-5 years 6 (60)
>5-10 years 2 (20)
>10 years 2 (20)

Designation:
RN 8 (80)
AHN 1 (10)
HN 1 (10)

Formal Training Session on TR band Attended:
Yes 0
No 10 (100)

TR Band Removed:
< 10 1 (10)
10 to 20 2 (20)
21 to 30 2 (20)
31 to 40 1 (10)
> 40 4 (40)

TR: Transradial, RN: Registered nurse, AHN: , HN: BSN: , MSN:



Despite having knowledge about the complications related
to the TR band, there were delays in the removal of the TR
band.

The participants indicated that the staff, patients, and busy
activities in cardiology units contributed to the delay in the
removal of the TR band.

“They [staff nurses] will text message to the person who is
scheduled for the next shift, that I am too busy and my duty is
hectic, please remove the TR band during your shift and do not
complain about me…” (P3).

“Most staff members take it lightly. So, they don't learn how to
remove the band” (P6).

Incompetency of the assigned staff nurses also caused
delay in the removal of the TR band. “The assigned nurse is
not competent or not trained to remove the TR band, so she
may feel uncomfortable and that is why she or he can delay.”
(P1). The participants also talked about shortage of staff
nurses and the busy routine of the units contributing to the
delay in the removal of the TR band.

Sometimes, patients themselves caused delay in the
removal of the TR band. “The patient is busy taking lunch or
something like that … they refuse to get the TR band
removed.” (P2).

Additionally, the participants discussed the negative
contribution of patients’ families to the delay in the removal
of TR band. “At the time of TR band removal, the family
member will say, ‘please wait a little bit more as there are
chances of bleeding’. Sometimes the family member will ask
the patient to request for delay by giving the reason like, ‘I am
in pain, I am not feeling well, please remove it later.” (P3)

The high patient-to-nurse ratio also resulted in a delay in
the removal of the band. “When we receive the patient from
the cath lab, the unit may be busy as one nurse is assigned to
three patients in the CCU.” (P2).

At times, when the removal of the TR band is due, nurses
are occupied with administering routine medications. “We
have to complete medication [administration] for other
patients or something like that; we are busy with some other
patients.” (P1)

“Our unit [daycare] is busy as it is a multi-specialty unit;
cardiac patients come for angiography, there are patients for
eye surgery, gynae, paeds. We receive patients in the daycare
after various procedures like MRI [magnetic resonance
imaging] and other specialty procedures. Our staff members
are busy transporting patients to and from the OR [operation
room]. Many staff members are engaged in pre-assessment,
admissions, and managing patients after procedures.” (P6)

The participants suggested few strategies to minimise
complications. The nurses suggested having a policy or a
protocol on TR band, training for staff nurses, and ensuring
a safe nurse-to-patient ratio to minimise complications.

The participants shared the concern that the hospital
lacked a written policy on TR band management. “There is
no hospital policy for TR band here. I think this procedure is
performed for a long time; there should be a policy.” (P2).

However, the participants also mentioned that there was a
protocol for assessing the site where TR band has to be
applied and for monitoring vital signs. “Actually there is no
written policy for TR band, but we have a protocol for post-
operative care of TR band, and monitoring vital signs, and
assessment of the site.” (P4)

“No written policy [is there], but we have a pre-cardiac
checklist. We follow the three steps of a protocol in which the
first step is to assess the radial site. The second step is to
monitor the pressures, and, when needed, monitor the vital
signs. Lastly, we assess pain every 15 minutes for the first hour
and every 30 minutes in the next two hours … and then one
hourly.” (P5)

The participants suggested in-service training or workshop
for cardiac nurses. “There is no training, any formal training
or any workshop; I did not attend any workshop regarding the
TR band removal or about TR band, but I have learned from
my seniors.” (P2).

“Delay occurs because new staff members are not trained and
most take it casually. We should organise seminars and
workshops, and we should give them a certificate.” (P6)

The final suggestion made by the participants was to
recruit nurses to overcome the shortage. “There is a staff
shortage. The hospital management should have adequate
staffing, and the nurses should be assigned fewer patients.
Every nurse should have one patient (in CCU) so that he or she
can assess the patient properly.” (P5).

“The hospital should recruit new staff so that the nurse-patient
ratio may be proper.” (P9).

Discussion
Vascular complications can increase the probability of
morbidity and mortality, as well as escalate costs for both
the patient and the healthcare facility.9 Therefore, having
knowledgeable cardiac nurses is critical. They can not only
recognise and treat issues in an appropriate and timely
manner, but also help in minimising complications. The
current participants reported being knowledgeable about
the management of the TR band, and also the related
complications that may arise when the band was removed
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late. They were aware of the increase in the cost of care and
the extended hospital stay resulting from these
complications. These findings are similar with previous
studies.15-17 Furthermore, the nurses reported the use of
Allen’s tests and bilateral oxygen saturation (Barbeau’s test)
to diagnose any problem with peripheral circulation of
their patients. These assessment tests are consistently
reported in the literature.18,19

Documentation is considered an essential and critical
element in daily nursing practice. The current study
reported that nurses did not document proper information
related to the TR band management on a timely basis due
to busy units. These practices question the standard
nursing care that should be reflected in excellent
documentation.20 In addition, providing proper care and
documenting it would prevent them from legal suits.
Healthcare providers need to be aware of and compliant
towards proper documentation for which the organisation
must develop comprehensive policies. These policies will
ensure standard reporting and documentation of TR band
management for patients undergoing TR CC.21

There were several factors reported in the current study
that contributed to the delay in the removal of the TR band,
including staff shortage, lack of written policy, patients’
requests, and busy units. In order to provide optimum
services to patients, it is highly recommended that nurse-
to-patient ratio should be adequate. In the context of
Pakistan, the nurse-to-patient ratio is very poor, being 1:50
against the recommended ratio of 1:5.22 The shortage of
nursing staff is one of the many factors that contribute to
delay in providing patient care services that are beyond the
control of the department.23 Patients’ outcomes and care
are compromised due to nurses’ burnout and high patient
census.24

Additionally, the current study reported another critical
factor that equally contributes to sub-standard practices in
the clinical setting. There was no policy or written
guidelines for TR band removal except for the post-
procedure orders by a cardiologist or an interventionist.
The lack of universal guidelines for TR band management
for staff nurses can increase the complications to the
patients.25 Conversely, systematic guidelines lead to
improvement in providing quality care, enhance
appropriateness of clinical procedures and decisions,
increase patients’ safety and outcomes of clinical care, and
decrease the cost and time.26,27

The current study suggested some strategies to minimise
the delay in TR band removal to prevent complications
associated with prolonged compression. These include in-
service training of staff nurses, policy development, and

ensuring an adequate nurse-to-patient ratio. Many
participants mentioned that they had not attended any
formal training session, seminar, or workshop regarding the
TR band. For providing quality care and reducing
complications to angiography and angioplasty patients,
the nurses need to be involved in education programmes,
workshops, ongoing training and conferences.28,29

The current study, to our knowledge, is the first in Pakistan
to explore and provide a rich description of cardiac care
nurses’ experiences regarding TR band management.
Further, the study recruited a diverse sample of participants
from different units of cardiology, such as the CCU, the
daycare unit and the cardiology ward, which led to data
richness.

The current study also has limitations. Some of the
participants used the Urdu language during the interviews,
and it is possible that during translation, the true meaning
may have been lost. However, the help of a bi-linguist was
sought to minimise such an error. The study was conducted
at a single private-sector teaching hospital, so the findings
have to be used with caution in another hospital setting.

Quasi-experimental studies should be conducted to
compare the effectiveness of training sessions on the
management of TR band.

Conclusion
The nurses were knowledgeable about caring for patients
with TR band. However, they expressed several reasons for
a delay in the removal of the TR band. Some of the
strategies, like staff training, policy development and
ensuring appropriate nurse-to-patient ratio, were
suggested to minimise delays and reduce complications of
the TR band.

Acknowledgements: We are grateful to all the study
participants for their time.

Disclaimer: None.

Conflict of Interest: None.

Source of Funding: None.

References 
1. Rathore S, Stables RH, Pauriah M, Hakeem A, Mills JD, Palmer ND, et

al. Impact of length and hydrophilic coating of the introducer sheath
on radial artery spasm during transradial coronary intervention: a
randomized study. JACC Cardiovasc Interv 2010;3:475-83. doi:
10.1016/j.jcin.2010.03.009

2. Al-Azizi KM, Lotfi AS. The distal left radial artery access for coronary
angiography and intervention: A new era. Cardiovasc Revasc Med
2018;19:35-40. doi: 10.1016/j.carrev.2018.03.020

3. Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, Deo R, et al.
Heart Disease and Stroke Statistics-2017 Update: A Report From the

884

Vol. 74, No. 5, May 2024 Open Access

Experiences of cardiac care nurses related to the management and delayed removal ….



885

Open Access J Pak Med Assoc

American Heart Association. Circulation 2017;135:e146-603. doi:
10.1161/CIR.0000000000000485.

4. Rathore S, Stables RH, Pauriah M, Hakeem A, Mills JD, Palmer ND, et
al. A randomized comparison of TR band and radistop hemostatic
compression devices after transradial coronary intervention.
Catheter Cardiovasc Interv 2010;76:660-7. doi: 10.1002/ccd.22615

5. Hadi N, Nawaz T, Asfandiyar, Shah ST, Ahmad F, Ahmad M. Frequency
of Coronary Artery Anomalies in Adult Patients Undergoing
Coronary Angiography for Ischemic Heart Disease. Med Forum
2020;31:33-6.

6. Ismiati M. Intervention of trans radial band in reducing the risk of
bleeding (hematoma) in patient post percutaneous coronary
intervesion in King Saud Medical City. South East Asia Nursing
Research 2022;4.332.

7. Heyde GS, Koch KT, de Winter RJ, Dijkgraaf MG, Klees MI, Dijksman
LM, et al. Randomized trial comparing same-day discharge with
overnight hospital stay after percutaneous coronary intervention:
results of the Elective PCI in Outpatient Study (EPOS). Circulation
2007;115:2299-306. doi: 10.1161/CIRCULATIONAHA.105.591495.

8. Schuler G, Adams V, Goto Y. Role of exercise in the prevention of
cardiovascular disease: results, mechanisms, and new perspectives.
Eur Heart J 2013;34:1790-9. doi: 10.1093/eurheartj/eht111

9. Takamatsu S, Kagiyama N, Sone N, Tougi K, Yamauchi S, Yuri T, et al.
Impact of radial compression protocols on radial artery occlusion
and hemostasis time in coronary angiography. Cardiovasc Interv
Ther 2023;38:202-9. doi: 10.1007/s12928-022-00896-6

10. Wilson-Stewart KS, Fontanarosa D, Malacova E, Trapp JV. Radiation
dose to nurses, cardiologists, and patients during coronary
angiography: a comparison of femoral and radial access. Eur J
Cardiovasc Nurs 2022;21:325-31. doi: 10.1093/eurjcn/zvab096

11. Bahl S, Dheendsa A, Ramlal N, Hashim HD, Bali AD, Khalid N, et al.
Trans-radial band compression device related complications: food
and drug administration database analysis involving manufacturer
and user facility device experience. J Am Coll Cardiol 2023;81(Suppl
8):1003.

12. Bowden T. Evidence-based care for patients undergoing coronary
angiography. Br J Nurs 2009;18:776, 778-83. doi:
10.12968/bjon.2009.18.13.43193

13. Hamon M, Pristipino C, Di Mario C, Nolan J, Ludwig J, Tubaro M, et
al. Consensus document on the radial approach in percutaneous
cardiovascular interventions: position paper by the European
Association of Percutaneous Cardiovascular Interventions and
Working Groups on Acute Cardiac Care** and Thrombosis of the
European Society of Cardiology. EuroIntervention 2013;8:1242-51.
doi: 10.4244/EIJV8I11A192

14. Creswell WJ, Creswell DJ. Research Design: Qualitative, Quantitative,
and Mixed Method Approaches, 5th ed. Washington DC: SAGE
Publications, Inc; 2018.

15. Riyami HA, Riyami AA, Nadar SK. Comparison between two protocols
for deflation of the TR band following coronary procedures via the
radial route. J Saudi Heart Assoc 2020;32:52-6. doi: 10.37616/2212-
5043.1009

16. Huber C. Safety after cardiac catheterization. Am J Nurs 2009;109:57-
8. doi: 10.1097/01.NAJ.0000358503.52667.bf

17. Rahman N, Artani A, Baloch F, Artani M, Fatima H, Salam A, et al. Role
of trans-radial band protocols in radial artery occlusion: Randomized
trial. Asian Cardiovasc Thorac Ann 2021. doi:
10.1177/02184923211027790. [Ahead of print].

18. Tuttle MK, Haroian NQ, Gavin LF, Esposito CA, Ho KKL. Expedited
Removal of a Radial Hemostatic Compression Device Following
Cardiac Catheterization Is Safe and Associated With Reduced Time
to Discharge. Cardiol Res 2019;10:331-5. doi: 10.14740/cr953

19. Kotowycz MA, Dzavík V. Radial artery patency after transradial
catheterization. Circ Cardiovasc Interv 2012;5:127-33. doi:
10.1161/CIRCINTERVENTIONS.111.965871

20. Elwali A, Moussavi Z. The modified Allen test and a novel objective
screening algorithm for hand collateral circulation using differential
photoplethysmography for preoperative assessment: a pilot study.
J Med Eng Technol 2020;44:82-93. doi:
10.1080/03091902.2020.1723729

21. Falotico JM, Shinozaki K, Saeki K, Becker LB. Advances in the
Approaches Using Peripheral Perfusion for Monitoring
Hemodynamic Status. Front Med (Lausanne) 2020;7:614326. doi:
10.3389/fmed.2020.614326

22. Law L, Akroyd K, Burke L. Improving nurse documentation and
record keeping in stoma care. Br J Nurs 2010;19:1328-32. doi:
10.12968/bjon.2010.19.21.80002

23. Sharma SK, Rani R. Nurse-to-patient ratio and nurse staffing norms
for hospitals in India: A critical analysis of national benchmarks. J
Family Med Prim Care 2020;9:2631-7. doi:
10.4103/jfmpc.jfmpc_248_20

24. Bjerkan J, Valderaune V, Olsen RM. Patient safety through nursing
documentation: Barriers identified by healthcare professionals and
students. Front Comput Sci 2021;3:e624555. doi:
10.3389/fcomp.2021.624555

25. Jafree SR, Zakar R, Zakar MZ, Fischer F. Nurse perceptions of
organizational culture and its association with the culture of error
reporting: a case of public sector hospitals in Pakistan. BMC Health
Serv Res 2016;16:3. doi: 10.1186/s12913-015-1252-y

26. Measures to deal with emergency department overcrowding.
American College of Emergency Physicians. Ann Emerg Med
1990;19:944-5. doi: 10.1016/s0196-0644(05)81578-1

27. Cishahayo EU, Tuyisenge MJ, Mwiseneza MJ, Sego R, Bhengu BR.
Perceived Effects of Burnout on Patients and its Management among
Nurses in the Intensive Care Unit and Emergency Department of a
Rwandan University Teaching Hospital. Rwanda J Med Health Sci
2019;2:147-53.

28. Parach A, Sadeghi-Ghahroudi M, Saeid Y, Ebadi A. The effect of
evidence-based care guidelines on outcomes after removal of
arterial sheath in patients undergoing angioplasty. ARYA Atheroscler
2018;14:237-41. doi: 10.22122/arya.v14i6.1380

29. Chugh Y, Kanaparthy NS, Piplani S, Chugh S, Shroff A, Vidovich M, et
al. Comparison of distal radial access versus standard transradial
access in patients with smaller diameter radial Arteries(The distal
radial versus transradial access in small transradial ArteriesStudy:
D.A.T.A - S.T.A.R study). Indian Heart J 2021;73:26-34. doi:
10.1016/j.ihj.2020.11.002.

Author Contribution:
SA: Concept, data collection, analysis and interpretation.
SI: Drafting, revision.
KAD: Revision, provided extensive feedback throughout the research process and writing.
SFK: Provided feedback and comments throughout the conduct of the research process.
All four authors approved the final version of the article and agreed to be accountable for all aspects of appropriately investigated and resolved.

S. Ahad, S. Idrees, K.A. Dhamani, et al.


