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Abstract 

Background: Workplace violence (WPV) towards healthcare workers in the healthcare sector has been recognized as 
a global problem and major public health concern. International Labor Organization (ILO), defines, WPV as, “incidents 
where staff are abused, threatened or assaulted in circumstances related to their work”. 

Objectives: To determine the prevalence and magnitude of workplace violence against health care workers in health-
providing personnel in King Fahad Hospital Hofuf (KFHH) in Hassa region, Kingdom of Saudi Arabia. To identify 
prevalence and type of workplace violence against health workers. To identify causes of workplace violence. To check 
the characteristics of perpetrators (offenders).  

Method: This is a descriptive cross-sectional health-facility-based research, conducted in King Fahad Hospital Hofuf in 
Hassa region, Kingdom of Saudi Arabia in 2021. The data was collected by self-administered questionnaire from health 
personnel (based on the standardized WHO/ILO questionnaire) and data was analyzed by SPPS version20. 

Results: 137 staff workers were involved in this study. Of whom, 78 (56.9%) were females and 59 (43.1%) were males. 
Out of all the staff, 85 (62%) were physicians, 44 (32.1%) were nurses, 5 (3.6%) were pharmacist, 1 (0.7%) was a 
support staff and 2 (1.4%) were miscellaneous. 22.6% of the participants stated that violence incidents have occurred 
to them in the last year, 51.8% stated that they haven’t had violence incidents in the last year and 25.5% preferred not 
to answer. 22.6% of the violence victims stated that the violence was physical, 25.8% stated that it was psychological 
while 51.6% stated that it was sexual.4.4% of the participants were attacked by a staff member, 4.4% by a family 
relative, 5.8% by the patient himself, 2.9% by the patient and patient’s relatives, 1.5% by the manager or supervisor, 
0.7% were attacked by an external colleague.59.9% of the participants stated that direct physical contact happened, 
38.7% stated the opposite while 1.5% did not make a statement.33.6% of the participants said that they witnessed 
violence,  

Conclusion: The majority of the participants stated that violence incidents have not occurred to them in the last year. 
Half of the violence victims stated that the violence was sexual and the majority of physical violence victims were males. 
Only a minority of the victims reported the incidence to their supervisors. Most of the offenders were the patients 
themselves 
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1. Introduction 

Workplace violence (WPV) towards healthcare workers in the healthcare sector has been recognized as a global 
problem and major public health concern (1). International Labor Organization (ILO), defines, WPV as, “incidents where 
staff are abused, threatened or assaulted in circumstances related to their work”. WPV is associated with several 
negative outcomes that may lead to absenteeism or work inefficiency or to homicide. Since WPV is still a common crime, 
there is a need for adequate preventive measures (2). Previous studies have shown that healthcare workers are more 
likely than other workers to be victims of violence or aggression. Literature and studies from various countries showed 
that the percentage of healthcare workers suffering WPV was as high as 50% to 88%(1). Due to the rapid spread of 
workplace violence in the health-care sector and its negative consequences, number of researchers have been trying to 
identify the determinants of workplace violence and those workers at high risk, underscoring the need for 
interventional programs. Previous studies have demonstrated that the consequences may affect the life and career of 
the workers. Stress, deterioration in the quality of the services provided, absenteeism or abandonment of work is among 
the consequences of WPV in the health-care sector (2). Strategies to lessen WPV could be helpful to health-care 
professionals and administrators to make workplaces safer (3). Recent media attention to violence in health workplaces 
raised the level of consciousness of health care managers, regarding the adverse effects of violence. In Saudi Arabia, 
negative media reports about hospitals and doctors, in the past few years, may have a role in the increase incidence of 
workplace violence in Saudi hospitals. Although there is much concern about this situation among stakeholders, little 
information is available about the magnitude and future implications of this phenomenon in Saudi Arabia. Stakeholders 
are definitely concerned to control the situation. It is essential to identify the magnitude of the problem in the 
community and document the current situation and obtaining ideas about violence against healthcare workers will help 
fill the knowledge gap by more solid information about their prevalence and pave the way for the required solutions, so 
that the health system itself remains “healthy”. So this research aimed to determine the prevalence and magnitude of 
workplace violence against health care workers in King Fahad hospital in Hufof in Hassa region, Kingdom of Saudi 
Arabia, to identify prevalence and type of workplace violence against health workers violence in King Fahad Hospital, 
and to check the characteristics of perpetrators (offenders). 

Material and methods 

This descriptive cross-sectional health-facility-based research, conducted in King Fahad Hospital Hofuf in Hassa region, 
Kingdom of Saudi Arabia in 2021. The data was collected by self-administered questionnaire from health personnel 
(based on the standardized WHO/ILO questionnaire). The questionnaire contained the followings domains: personal 
data, Characteristics of work violence, type of violence, characteristic of violence and offenders and reporting Violence. 
Data was analyzed by SPPS version 20. 

1.1. Ethical considerations 

The research was conducted within the ethical supervision of Ministry of health ethical committee. Only those who 
consent to participate in the research following adequate explanation of aim, procedures, benefits and possible risks 
were included in the study. There was no penalty for refusal or participate.  

2. Results  

2.1. Characteristics of study population 

137 staff workers were involved in this study. Of which, 78 (56.9%) were females and 59 (43.1%) were males. Out of 
all the staff, 85 (62%) were physicians, 44 (32.1%) were nurses, 5 (3.6%) were pharmacist, 1 (0.7%) was a support staff 
and 2 (1.4%) were miscellaneous. Of which, 90 were married and 42 were single, 4 were divorced and 1 was widowed. 
131 worked in public sectors and 6 worked in private sectors. 85 worked in shifts and 52 didn’t. 95 worked between 
6pm to 7pm and the rest had other work times. 16 took care of female patients only, 20 took care of male patients only 
and, 101 took care of patients of both genders. 5 took care of only children patients, 8 took care of adolescents only, 3 
took care of children and adolescents, 29 took care of adolescents and adults, 79 took care of adults only, and 13 took 
care of patients from all age groups. 

2.2. Characteristics of work violence 

22.6% of the participants stated that violence incidents have occurred to them in the last year, 51.8% stated that they 
haven’t had violence incidents in the last year and 25.5% preferred not to answer. 
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Table 1 Work violence in the last year 

Work violence in last year N % 

Preferred not to answer 35 25.5 

No 71 51.8 

Yes 31 22.6 

22.6% of the violence victims stated that the violence was physical, 25.8% stated that it was psychological while 51.6% 
stated that it was sexual. 

 

Figure 1 The types of violence 

10.9% of the participants had extreme concerns about violence, 10.2% of them had very high concerns, 19.7% had high 
concerns, 32.8% had moderate concerns while only 26.3% had low concerns. 

2.3. Characteristic of violence and offender 

4.4% of the participants were attacked by a staff member, 4.4% by a family relative, 5.8% by the patient himself, 2.9% 
by the patient and patient’s relatives, 0.7% by the patients and staff members, 1.5% by the manager or supervisor, 0.7% 
were attacked by an external colleague while the rest didn’t state. 

59.9% of the participants stated that direct physical contact happened, 38.7% stated the opposite while 1.5% did not 
make a statement. 

33.6% of the participants said that they witnessed violence, 53.3% said the opposite while 13.1% did not state. 

2.4. Reporting Violence 

16.1% of the participants has reported a work violence incident before, 36.5% hadn’t reported one before while the rest 
did not state. 63.5% of the participants know the procedures of reporting violence and how to use the policy, 34.3% 
don’t while 2.2% hasn’t stated. 61.3% of the participants stated that they report violence to the management, 5.1% to 
colleagues, 1.5% to the union, 1.5% to family, 1.5% to the association, 0.7% to the head nurse, 0.7% to the management 
and colleagues, while 0.7% did not state. 

2.5. Violence prevention 

17.5% of the participants believed that violence can be prevented, 4.4% believed the opposite while 78.1% did not state. 
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Table 2 Association between healthcare worker’s gender and type of violence received 

Type of violence Total Female Male 

Did not have violence 105 61(58.1%) 44(41.9%) 

Physical 7 1(14.3%) 6(85.7%) 

Psychological 8 6(75%) 2(25%) 

Sexual 16 10(62.5%) 6(37.5%) 

Sexual and Physical 1 0(0%) 1(100%)2 

There was statistically significant difference in proportion of female healthcare workers who tended not to state the 
type of violence received compared to males (58.1% versus 44.9%). Male healthcare workers were statistically 
significant received more physical violence compared to female (85.7% versus 14.3%) respectively. Although female 
healthcare worker received more sexual violence compared to male health worker but the difference is not statistically 
significant. 

3. Discussion 

In this study 137 staff workers were involved. Of whom, 56.9% were females and 43.1% were males. Out of all the staff, 
62% were physicians, 32.1% were nurses, 3.6% were pharmacist, 0.7% was a support staff and 1.4% were 
miscellaneous. Half of the staff (51.6%) stated that they haven’t had violence incidents in the last year and 25.5% 
preferred not to answer. Only 22.6% of the participants stated that they had been victims of violence incidents in the 
last year. Half of the violence victims stated that the violence was sexual, 22.6% of the violence victims stated that the 
violence was physical, 25.8% stated that it was psychological. The majority of the offenders were patients themselves 
while the offenders from the staff members and patient’s relatives were the same percentage. Attacks by the managers 
or supervisors, or by an external colleague were the least ones. The majority of physical violence stated that direct 
physical contact happened. Only one third (33.6%) of the participants stated that they witnessed violence in the last 
year. Female’s healthcare workers tended not to state the type of violence received compared to males (58.1% versus 
44.9%). This may be explained by the fact that females are ashamed to report the type of violence because most of them 
were victims of sexual harassment and fear of the consequences. Male healthcare workers were statistically significant 
had received more physical violence compared to females (85.7% versus 14.3%) respectively. Although female 
healthcare workers received more sexual violence compared to male healthcare workers but the difference is not 
statistically significant. Only 16.1% of the participants had reported WPV, although 63.5% of the participants know the 
procedures of reporting violence and how to use the policy, this may be because the majority of violence victims faced 
sexual type of violence and due to the culture of the community it should not be explored to others.  

The results of this study were unlike the results of the study which was conducted by Algwaiz WM and Alghanim SA in 
2012 to assess violence exposure among healthcare workers in public hospitals in Saudi Arabia where they found that, 
more than two-thirds (67.4%) of respondents were victims of violence in the previous 12 months. Verbal abuse was the 
most common type of violence (4). It was also unlike the results of the study which was conducted by Xing k et al. to 
assess physical violence against general practitioners and nurses in Chinese township hospitals where they found that 
41.5% of respondents experienced at least one WPV threat (physical or verbal), and 9.8% experienced at least one 
incident of sexual harassment in the past 3 months, only 9.6% of the participants had reported WPV (1) .The study 
which was carried out by Basilua Andre Muzembo et al. to investigate workplace violence by patients or their relatives 
towards health-care workers in Congolese hospitals showed that WPV was verbal in nearly half of the workers (57.4%), 
sexual harassment incidents was 15.2% and physical violence was only 7.5% and similar to this study female health-
care workers were the prime target for sexual harassment and only 34.3% of the violent episodes were reported to a 
supervisor [5]. The results of this study were also not similar to the results of the study that was conducted by Mohamad 
Kitaneh and Motasem Hamdan where they assessed WPV against physicians and nurses in Palestinian public hospitals 
and they found that the majority of respondents (80.4%) reported exposure to WPV in the past 12 months, 20.8% 
physical and 59.6% non-physical. The perpetrators were mostly the patient’s relatives or visitors, followed by the 
patients themselves, and co-workers, and this was unlike this study where most of the offenders were  patients 
themselves. Most of the incidents were not reported [6). A survey conducted among physicians in Kuwait showed that 
86% of doctors had experienced verbal insults and 28% had experienced physical attacks (7). A survey conducted in 
Australia revealed that 58% of General Practitioners had experienced verbal violence and 18% experienced property 
damage (7). In a meta-analysis study done by Abin Varghese et al. to estimate the prevalence and determinants of WPV 

https://pubmed.ncbi.nlm.nih.gov/?term=Varghese+A&cauthor_id=34351652
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among nurses working in the South-East Asian Region and Western Pacific Regions, where they reviewed 41 studies 
conducted among 42,222 nurses from 13 countries. They pooled prevalence of WPV, verbal abuse was 58%, physical 
violence 64%, threatening behavior 23%, physical assault 30%, sexual harassment 21% (which was similar to this 
study) and bullying/mobbing were 12% and 25% respectively (8). Sérgio Roques Patrício et al. in their study regarding 
violence against health care workers in the workplace in Mozambique , they reported the predominant types of violence 
as follows: verbal threat/aggression 34% ; moral pressure/bullying/mobbing 30% ; ethnic discrimination 9% , physical 
4%, sexual harassment 4%. More than half (55%) did not report acts of violence (9). In the study conducted by Lubna 
Ansari Baig et al. in Pakistan to assess violence against health care workers , they found that one-third of the study group 
had experienced some form of violence in the last 12 months. Verbal violence was experienced more frequently (30.5%) 
than physical violence (14.6%) (10). In a meta-analysis of 14 studies reviewed by Ali Sahebi et al they found that the 
prevalence of workplace violence was 58.7%, physical violence was 20.8%, verbal violence was 66.8%, and sexual 
harassment was 10.5%(11).  

 In a meta-analysis done by Li Lu et al in China the overall prevalence of work place violence from 44 studies with 
available data was 62.4%. The physical violence, psychological violence, verbal abuse, threats, and sexual harassment 
were 13.7%, 50.8%, 61.2%, 39.4%, and 6.3%, respectively. Males were more likely to experience workplace violence 
than females (12). 

One study conducted in Brazil to compare the incidence of violence before and during the COVID-19 pandemic found 
the incidence of violence 60% before the pandemic and the incidence was 57.9% during the pandemic. Verbal violence 
was the most reported among the participants (13). 

Most of the above studies showed higher incidence of WPV than this study, this may be attributed to the fact that 
recently in Kingdom of Saudi Arabia they set a law punishing those who commit workplace violence against healthcare 
workers with consequences reaching up to 100,000 Saudi Riyals – which is around 25.000 US dollars- and up to 5 years 
of jail. 

4. Conclusion 

The majority of the participants stated that violence incidents have not occurred to them in the last year. Half of the 
violence victims stated that the violence was sexual and the majority of physical violence victims were males. Only a 
minority of the victims reported the incidence to their supervisors. Most of the offenders were the patients themselves. 

Recommendations 

The findings of this study reconfirm the necessity for the development and implementation of procedures to address 
violence incidents towards health care workers and to have a safe climate for the them. Also it is important for the 
stakeholders to set on plans to prevent violence of all types in the workspace especially sexual violence and 
harassments. 

Compliance with ethical standards 

Acknowledgments 

To all King Fahad Hospital Hofuf staff who participated in this study for their time and efforts. Special thanks to Mr. 
Yaser Gamal Bakrawi for his contribution. 

Disclosure of conflict of interest 

All authors have no conflict of interest. 

Statement of ethical approval 

The research was conducted within the ethical supervision of Ministry of health ethical committee. Only those who 
consent to participate in the research following adequate explanation of aim, procedures, benefits and possible risks 
were included in the study. There was no penalty for refusal or participate.  

Statement of informed consent 

Informed consent was obtained from all individual participants included in the study. 

https://pubmed.ncbi.nlm.nih.gov/?term=Patr%C3%ADcio+SR&cauthor_id=35791672
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+LA&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+LA&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/?term=Sahebi+A&cauthor_id=36003634


GSC Advanced Research and Reviews, 2023, 14(03), 187–192 

192 

References 

[1] Xing K, Jiao M, Ma H, Qiao H, Hao Y, Li Y, et al. Physical Violence against General Practitioners and Nurses in 
Chinese Township Hospitals: A Cross-Sectional Survey. PloS one. 2015, 10(11):e0142954. 

[2] Muzembo BA, Mbutshu LH, Ngatu NR, Malonga KF, Eitoku M, Hirota R, et al. Workplace violence towards 
Congolese health care workers: a survey of 436 healthcare facilities in Katanga province, Democratic Republic of 
Congo. Journal of occupational health. 2015, 57(1):69-80. 

[3] Archana Kumari 1, Siddharth Sarkar 2, Piyush Ranjan 3, Sakshi Chopra 4, Tanveer Kaur 3, Upendra 
Baitha 3, Avinash Chakrawarty 5, Kamal Bandhu Klanidhi Interventions for workplace violence against health-
care professionals: A systematic review Work. 2022, 73(2):415-427.doi: 10.3233/WOR-210046. 

[4] Algwaiz WM1, Alghanim SA Violence exposure among health care professionals in Saudi public hospitals. A 
preliminary investigation. Saudi Med J. 2012 Jan, 33(1):76-82. 

[5] Basilua Andre MUZEMBO1,4, Lukuke Hendrick MBUTSHU2, Nlandu Roger NGATU1,3, Kaj Francoise MALONGA2, 
Masamitsu EITOKU1, Ryoji HIROTA1 and Narufumi SUGANUMA1 Workplace violence towards Congolese health 
care workers: A survey of 436 healthcare facilities in Katanga province, Democratic Republic of Congo J 
Occupational Health 2015,57: 69-80.  

[6] Mohamad Kitaneh and Motasem Hamdan Workplace violence against physicians and nurses in Palestinian public 
hospitals: a cross-sectional study, BMC Health Services Research 2012, 12:469 
http://www.biomedcentral.com/1472-6963/12/469 

[7] Jawaid SA. Patient satisfaction, patient safety and increasing violence against healthcare professionals. Pak J Med 
Sci 2015, 31(1):1-3. doi: http://dx.doi.org/10.12669/pjms.311.6965 

[8] Abin Varghese 1, Jaison Joseph 2, V R Vijay 3, Deepika C Khakha 4, Manju Dhandapani 5, George Gigini 1, Raveesh 
Kaimal 6Prevalence and determinants of workplace violence among nurses in the South-East Asian and Western 
Pacific Regions: a systematic review and meta-analysis J Clin Nurs. 2022 Apr, 31(7-8):798-819. doi: 
10.1111/jocn.15987. Epub 2021 Aug 5. 

[9] Sérgio Roques Patrício 1, Paulo Ferrinho 2, Mohsin Sidat 3 Violence against health care workers in the workplace 
in Mozambique - An unrecognised managerial priority Int J Health Plann Manage. 2022 Sep, 37(5):2822-
2835. doi: 10.1002/hpm.3506. Epub 2022 Jul 6. 

[10] Lubna Ansari Baig 1, Shiraz Shaikh 1, Maciej Polkowski 2, Syeda Kausar Ali 3, Seemin Jamali 4, Lubna 
Mazharullah 1, Marium Soomro 1, Bhavita Kumari 1, Sobia Memon 1, Greesh Maheshwari 1, Saleema Arif 
Violence Against Health Care Providers: A Mixed-Methods Study from Karachi, Pakistan . J Emerg Me. 2018 Apr, 
54(4):558-566.e2. doi: 10.1016/j.jemermed.2017.12.047. Epub 2018 Feb 12. 

[11] Ali Sahebi 1, Mohamad Golitaleb 2, Siamak Moayedi 3, Mercedes Torres 3, Hojjat Sheikhbardsiri 4 Prevalence of 
workplace violence against health care workers in hospital and pre-hospital settings: An umbrella review of 
meta-analyses Front Public Health. 2022 Aug 8, 10:895818. doi: 10.3389/fpubh.2022.895818. eCollection 2022. 

[12] Lu L, Dong M, Wang SB, Zhang L, Ng CH, Ungvari GS, Li J, Xiang YT. Prevalence of Workplace Violence Against 
Health-Care Professionals in China: A Comprehensive Meta-Analysis of Observational Surveys. Trauma Violence 
Abuse. 2020 Jul, 21(3):498-509. doi: 10.1177/1524838018774429. Epub 2018 May 27. 

[13] Musse JLL, Musse FCC, Pelloso SM, Carvalho MDB. Violence against health personnel before and during the 
COVID-19 pandemic. Rev Assoc Med Bras (1992). 2022 Nov 28, 68(11):1524-1529. doi: 10.1590/1806-
9282.20220345. PMID: 36449769,  PMCID: PMC9720774. 

https://pubmed.ncbi.nlm.nih.gov/?term=Kumari+A&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Sarkar+S&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Ranjan+P&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Chopra+S&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Kaur+T&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Baitha+U&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/?term=Baitha+U&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Chakrawarty+A&cauthor_id=35431213
https://pubmed.ncbi.nlm.nih.gov/35431213/#affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Klanidhi+KB&cauthor_id=35431213
http://www.ncbi.nlm.nih.gov/pubmed/?term=Algwaiz%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=22273653
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alghanim%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=22273653
http://www.ncbi.nlm.nih.gov/pubmed/22273653
http://dx.doi.org/10.12669/pjms.311.6965
https://pubmed.ncbi.nlm.nih.gov/?term=Varghese+A&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Joseph+J&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Vijay+VR&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Khakha+DC&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Dhandapani+M&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Gigini+G&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Kaimal+R&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/?term=Kaimal+R&cauthor_id=34351652
https://pubmed.ncbi.nlm.nih.gov/34351652/#affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=Patr%C3%ADcio+SR&cauthor_id=35791672
https://pubmed.ncbi.nlm.nih.gov/35791672/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Ferrinho+P&cauthor_id=35791672
https://pubmed.ncbi.nlm.nih.gov/35791672/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Sidat+M&cauthor_id=35791672
https://pubmed.ncbi.nlm.nih.gov/35791672/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+LA&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Shaikh+S&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Polkowski+M&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Ali+SK&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Jamali+S&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Mazharullah+L&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/?term=Mazharullah+L&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Soomro+M&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Kumari+B&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Memon+S&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Maheshwari+G&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/29449119/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Arif+S&cauthor_id=29449119
https://pubmed.ncbi.nlm.nih.gov/?term=Sahebi+A&cauthor_id=36003634
https://pubmed.ncbi.nlm.nih.gov/36003634/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Golitaleb+M&cauthor_id=36003634
https://pubmed.ncbi.nlm.nih.gov/36003634/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Moayedi+S&cauthor_id=36003634
https://pubmed.ncbi.nlm.nih.gov/36003634/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Torres+M&cauthor_id=36003634
https://pubmed.ncbi.nlm.nih.gov/36003634/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Sheikhbardsiri+H&cauthor_id=36003634
https://pubmed.ncbi.nlm.nih.gov/36003634/#affiliation-4

