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Abstract
Background: Medical students are involved in various aspects of patient care. Their lack of knowledge regarding 
infection control can compromise the safety of the patients. In this study, we describe the current knowledge and 
practice of medical students regarding surgical scrubs.
Methods: We conducted a cross-sectional survey among medical students using a self-administered question-
naire. The questions were based on the American Association of Surgical Technologists Standards of Practice for 
Surgical Attire, Surgical Scrub, Hand Hygiene, and Handwashing.
Results: Most students correctly identified the components of surgical scrubs including scrub suit (95.5%), shoe 
covers (95.4%), headcover (94.9%), and masks (93.9%). 82.7% of students were aware of the policy of wearing 
surgical scrubs off-campus, 78.7% knew the correct method of using the protective over gowns, only 52.8% 
knew permissible areas for wearing surgical scrubs. Student’s adequate knowledge did not translate into their 
practices. 57.1% of the students reported not having received any formal education on scrub use. Inconvenience 
(66.9%), was cited as the most common cause of scrub re-use and unsafe practices.
Conclusion: Medical students have sufficient knowledge regarding surgical scrubs which does not translate into 
their practices. The majority of the students report as not having received any formal training regarding surgi-
cal scrub guidelines. Improving medical student surgical scrub practices may help reduce the burden of HAIs in 
developing countries.
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INTRODUCTION
Healthcare Associated Infections (HAIs) are a major cause of 
morbidity, mortality, and economic burden [1,2] increased 
length of hospital stay [3,4] and the emergence of multidrug 
resistant bacteria [5]. Common causes of HAIs include invasive 
devices and surgical procedures, as well as surgical environ-
ment [6]. The risk is substantial for patients as well as health 
care workers (HCWs), including medical students [7,8]. Surgical 
scrubs are an important component of the healthcare provid-
er’s attire and were primarily introduced to maintain the steril-
ity of the operating room environment. However, the emphasis 

to use the surgical scrubs exclusively in sterile areas faded in the 
early 1900’s, as evidence emerged suggesting that they can be 
a potential source of harboring bacteria [9]. Recent evidence 
has established the need for the development of the operating 
room (OR) protocols to ensure the safe use of surgical scrubs 
[10,11]. Healthcare worker’s compliance with standard proto-
cols is recognized as an efficient means to prevent and control 
HAIs [12]. The correct use of surgical scrubs decreases the bur-
den of surgical site infections [13], which are a major contribu-
tor of HAIs in the developing world [14]. Hence, such measures 
not only protect the patient and family, but also the HCWs, stu-
dents, and the environment at large [15]. As an essential com-



Page 23
Rizvi N, et al.

Volume 09 • Issue 01 • 008

ponent of medical training, medical students are often involved 
in direct patient care. They can be a potential source of har-
boring bacteria [9] and are considered to be super-spreaders 
[16]. Medical students are the youngest members of a surgical 
team and are often less knowledgeable than other members of 
the operating room staff [17,18]. A study from Pakistan showed 
that medical students have limited knowledge regarding infec-
tion control [19]. A Lack of knowledge regarding standard pro-
tocols may lead to unsafe practices, which is a major concern, as 
medical students provide care to many patients. Understanding 
the current level of medical student knowledge and practices 
can help us explore a potential area where targeted interven-
tions can improve compliance with standard protocols. Global-
ly, data regarding medical student knowledge of surgical scrubs 
and its correct usage remains scarce, especially in lower and 
middle-income countries. There is already a higher burden of 
HAIs in developing countries as compared to developed coun-
tries [20], therefore identification of deficiencies can help in im-
proving current practices. In this study, we aim to describe med-
ical student’s knowledge and practice regarding surgical scrubs.

METHODS
This cross-sectional, questionnaire based study was conducted 
among medical students enrolled in their Bachelor of Medi-
cine, Bachelor of Surgery program (MBBS). Data was collected 
through a newly formulated, self-administered questionnaire. 
The Questionnaire had two sections, namely a “Knowledge” 
and “practice” section, and the questions were based on inter-
national guidelines such as the American Association of Surgical 
Technologists Standards of Practice for Surgical Attire, Surgical 
Scrub, Hand Hygiene, and Hand washing [21]. The question-
naire was contextualized, and the cultural sensitivity and quality 
of the content were validated by surgeons at the institute. The 
sample size was calculated via calculator.net. As this is a previ-
ously untested population in our subject of research, the prev-
alence was estimated at 50% to get the maximum sample size, 
which was found to be 169. Data from the questionnaire were 
entered and analyzed using SPSS 23. Categorical variables were 
reported as a frequency and percentages and were assessed by 
the chi-square/Fisher exact test. A p<0.05 was considered sig-
nificant.

RESULTS
A total of 216 students were interviewed, from which 196 pro-
vided complete information. Of the 196 students, 96 (48.7%) 
were males and 101 (51.3%) were females. Of these, 80 (40.8%) 
were students living off-campus, and 116 (59.2%) were living 
on-campus, at the hospital’s hostel buildings.

Knowledge
Our results showed that almost all the participants had good 
knowledge regarding the major components of surgical scrubs 
including surgical scrub suit (95.9%), shoe covers (95.4%), head 
covers (94.9%), and masks (93.9%). In terms of surgical scrub 
usage, a proportion of respondents were knowledgeable as 

shown below:

Surgical scrubs: 52.8% were able to correctly identify the areas 
where surgical scrubs were permissible; 82.7% knew that surgi-
cal scrubs were not permissible to be worn off-campus.

Protective gowns: 81.3% of the students knew that protective 
gowns need to be worn over surgical scrubs before leaving the 
operating room; and 78.7% of the students were aware of the 
correct method of using a protective gown (i.e tied at 3 ends).

Laundering: 78.2% of the students knew that surgical scrubs 
should be laundered through hospital designated laundry ser-
vices.

Shoe covers: 80.2% of students knew the appropriate colors of 
outside shoe covers while 92.3% of students knew to change 
the shoe covers immediately after surgery if contaminated.

Masks: Most students (92.4%) students knew that masks must 
be discarded and not dangle in the neck.

Practices
The percentage of students reporting correct practices regard-
ing important components of surgical scrubs are shown in Table 
1. The percentage of students reporting correct practices was 
lower than the percentage of students reporting correct knowl-
edge. Practices were most deficient in the cover gown and shoe 
cover usage. Among the 80% of students who do wear the cover 
gown when leaving the OR (vs those who do not), only 13.2% of 
them wear it in the proper way (tied at back and waist). While 
80% of the students reported being able to correctly differen-
tiate between white outside shoe covers and blue inside shoe 
covers, only 39% were appropriately switching between the 
two and utilizing the outside shoe covers. Out of 35.5% of stu-
dents who used the surgical scrubs as nightwear, 9.6% did not 
change into a new pair of scrubs before entering the Operating 
Room. The results depicted that 57.1% of students reported not 
having received formal training regarding surgical scrub use. 
Only 12.7% of students read up on proper guidelines regarding 
surgical scrub detailed in the student handbook or institution’s 
Dress code policy regarding operating room attire. 52% of the 
participants reported that they have neither received formal 
training nor have read up on the rules and procedures in the 
handbook. Students who said that they received formal edu-
cation had higher correct responses for the correct use of pro-
tective over-gown (P=0.038) and shoe covers (P=0.016). Area 
of residence and the “Receipt of Formal Education regarding 
scrub etiquette” was significant for unsafe practices using Chi-
Square analysis. On-campus students were 14.2% more likely to 
use scrubs as nightwear compared to students living off-campus 
(P=0.04). Off-campus students were 17.7% more likely to use 
surgical scrubs off-campus when compared to those who reside 
in the hostel (P=0.005). With regards to the reasons for gaps 
in knowledge and practice, the major reasons reported were 
inconvenience (66.9%), lack of appropriate scrub sizes (63.3%), 
and the risk of theft from changing rooms (83.7%) contributed 
to unsafe practices by the students. ext for this Chapter [2,3].
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Table 1: Students with Correct Practices regarding Surgical Scrubs.

Practice Components
Correct Practice 

Responses Percentages 
(n)

Appropriately wearing a scrub protec-
tive overcoat while leaving the OR 80.6 (158)

Using a fresh mask while returning to 
the OR (from outside) 76.5 (150)

Surgical scrub use off campus* 75.1 (148)

Surgical scrub use as nightwear* 64.5 (127)

Re-entering OR with a fresh pair of 
surgical scrubs 19.3 (38)

*Surgical scrubs are not permissible to be worn off-campus or to be 
used as nightwear.

DISCUSSION
• Medical student’s knowledge regarding components of 

surgical scrubs is sufficient however their knowledge re-
garding surgical scrub usage is deficient.

• Practice of surgical scrub usage is majorly incorrect and in 
areas where the knowledge is sufficient practice remains 
insufficient.

• More than half the students believe that they have never 
received any formal education/training regarding surgical 
scrub use.

Our study showed that most students were aware of the general 
components of the surgical scrubs; however, they lacked knowl-
edge in the details of its usage. Furthermore, medical student’s 
knowledge did not appear to translate into their practices. Even 
in areas where knowledge was sufficient, practices remained 
sub-par. The most striking was the majority of the students 
reporting as not having received formal education training de-
spite having received mandatory orientation at the beginning 
of the clinical years. Studies from regional neighbors including 
India and China showed similar results. Students had sufficient 
knowledge regarding provider attire, however, when probing 
for details, the level of knowledge decreased significantly [22-
24]. This provides insight into medical student’s lack of impor-
tance given to details of protocols. One way of addressing this 
problem is to teach medical students the implications of unsafe 
practices. For example, while teaching students about the cor-
rect method of wearing a protective gown while leaving the op-
erating room, it would be beneficial to emphasize the rate or 
risk of HAIs associated with incorrect practices. Furthermore, a 
special emphasis on the details of the protocols may curb the 
deficiencies in the knowledge. These “how-to” instructions can 
be displayed in key areas such as changing rooms, entrances, 
and exits of the ORs, etc, in the form of posters or distributed as 
flyers or manuals. These instructions must be included as part 
of the undergraduate curriculum and may be tested in objec-
tive structured clinical examinations (OSCEs) to increase their 
knowledge [25]. 

Our study highlighted that medical student’s knowledge did 

not translate into their practice. This is consistent with a study 
conducted in India that showed that a significant proportion of 
medical students were not laundering their lab coats routinely, 
despite being aware that their white coats harbored pathogen 
bacteria [10]. This shows that merely educating medical stu-
dents is not enough, as sufficient knowledge does not translate 
into good practices. Institutions should make efforts to explore 
the reason behind these negligent practices. As in our study, 
medical students reported “inconvenience” as the most com-
mon reason for having unsafe practices. Reasons can differ 
based on individual institutions circumstances. Therefore, it is 
important to explore how to minimize inconvenience for medi-
cal students so that their practices can be improved.

Interestingly, more than half of the students believed that they 
have never received any formal education/training regarding 
surgical scrub. This is of concern as all the students receive 
training at the beginning of the clinical years as well as before 
starting their first surgical rotation. Furthermore, since the 
knowledge regarding most components of surgical scrubs in 
medical students is adequate, a lack of formal training would 
have not produced such results. Students may have forgotten 
the initial training they received (as it was on time only) or may 
have not attended it voluntarily. Similarly, a study conducted in 
Brazil showed that medical students were generally dissatisfied 
with the previously received instructions on exposure preven-
tion. Furthermore, a study from the United Kingdom found that 
half the students thought that there was not enough emphasis 
on infection control in their curriculum. These findings highlight 
the disadvantage of one-time training which does not increase 
[24] or improve medical student knowledge in the long term. 
Once missed, it cannot be rescheduled and students resort to 
learning from their peers. A recommended method to bridge 
this gap is through more frequent refresher courses or arrang-
ing infection control workshops.

This study has major implications in the field of medical edu-
cation. Our results emphasized the need to integrate standard 
guidelines regarding surgical scrubs into the current medical 
undergraduate curriculum. Medical institutes shall ensure that 
content targeting correct surgical scrub use guidelines become 
a mandatory part of surgical clerkship examinations or OSCEs.

Furthermore, state licensing exams and international accredi-
tation bodies should monitor the institutional undergraduate 
curriculum. Quality control regulation bodies can penalize hos-
pitals that fail to display surgical scrub guidelines in ORs and 
related areas such as changing rooms, recovering rooms, en-
trances, and exits. Further research is needed to study the med-
ical student’s practice across the region and identify similarities 
and differences in their knowledge and practices. Furthermore, 
medical student’s attitudes need to be explored to learn the 
reasons behind such behaviors. It is worth exploring a direct 
link between the misuse of scrubs leading to growth and the 
possible transmission of pathogens [26].

Our study is the first study within the region to assess the knowl-
edge and practice of medical students regarding surgical scrubs. 
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The study also attempts to explore why practices or knowledge 
may be lacking, as opposed to simply reporting the deficit. 
Our biggest limitation was using a self-created questionnaire; 
however, researchers created the content based on standard 
guidelines and ensured content validation by the surgeons and 
medical students of the university. Data were collected from a 
single institute and may not represent the entire medical stu-
dent population of the country. 

CONCLUSION
Medical students had good knowledge regarding surgical scrub 
components but lacked details regarding permissible areas 
where scrubs can be used. This adequate knowledge however 
did not translate into their practices. The findings of our study 
suggest that the knowledge and practices of medical students 
regarding surgical scrubs need improvement. A one-time train-
ing at the beginning of the clinical years does not suffice. Train-
ing should be integrated into the curriculum and more repeated 
and structured training is required to improve medical student 
practices regarding the appropriate use of surgical scrubs. 
These results can potentially contribute to shaping the curric-
ulum regarding infection control measures in medical colleges 
of lower and middle-income countries that could be mandated 
to medical schools and as continuing education for doctors in 
practice. Thus, infection control is not just an issue of individ-
ual practice; it is also relevant to the policy at national levels. 
A coherent policy to mandate infection control training by the 
medical students can evoke a trickle-down effect on other pro-
fessions, health care agencies, as well as national and interna-
tional health care outcomes which may reduce the burden of 
HAIs in developing countries in the future. 

ETHICAL APPROVAL AND CONSENT TO 
PARTICIPATE
Ethical approval was obtained from the Ethical Review Commit-
tee, of the Aga Khan Hospital, and written informed consent was 
taken from the participants after explaining the background, ra-
tionale, advantages and disadvantages to the patients by the 
data collectors.

CONSENT FOR PUBLICATION
Not applicable

AVAILABILITY OF DATA AND MATERIALS
The datasets generated and/or analysed during the current 
study are not publicly available due to privacy and confidential-
ity but are available from the corresponding author on reason-
able request.

COMPETING INTEREST
The authors declare that they have no competing interests.

FUNDING
This study did not receive any internal or external funding.

AUTHOR’S CONTRIBUTION
Drs. Hania Shahzad, Khan Osama Bin Fraz, Ayat Siddiqui were 
involved in the conception, study design, data acquisition, anal-
ysis and interpretation of the data. Drs. Hania Shahzad, Khan 
Osama Bin Fraz, Ayat Siddiqui drafted and revised the manu-
script under the supervision of Dr. Narjis Rizvi. Final approval 
of the manuscript was taken from all the authors and they all 
agreed to be accountable for all aspects of the work.

ACKNOWLEDGEMENT
The authors would like to thank Drs Paras Fatima, Aisha Tariq, 
Mariam Rashid, Areeb Mustansar, Wafa Rasheed, Mohsin Ali, 
Moiz Saeed for their contribution to data collection.

REFERENCES
1. Marcel J-P, Alfa M, Baquero F, Etienne J, Goossens H, et al. 

(2008) Healthcare-associated infections: Think globally, act 
locally. Clin Microbiol Infect 14:895–907. 

2. Stone PW, Braccia D, Larson E (2005) Systematic review of 
economic analyses of health care-associated infections. Am 
J Infect Control 33:501–509. 

3. Zilberberg MD, Shorr AF (2012) Economic aspects of pre-
venting health care associated infections in the intensive 
care unit. Critical care clinics 28:89–97. 

4. Rosenthal VD, Guzman S, Migone O, Crnich CJ (2003) The 
attributable cost, length of hospital stay, and mortality of 
central line-associated bloodstream infection in intensive 
care departments in Argentina: A prospective, matched 
analysis. Am J Infect Control 31:475–480. 

5. Rosenthal VD, Maki DG, Mehta Y, Leblebicioglu H, Memish 
ZA, et al. (2014) International Nosocomial Infection Control 
Consortiu (INICC) report, data summary of 43 countries for 
2007-2012. Device-associated module. Am J Infect Control 
42:942–956. 

6. Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati G, 
et al. (2014) Multistate point-prevalence survey of health 
care associated infections. N Engl J Med 370:1198–1208. 

7. Vincent JL (2003) Nosocomial infections in adult inten-
sive-care units. Lancet 361:2068–2077. 

8. Lazzari S, Allegranzi B, Concia E (2004) Making hospitals 
safer: The need for a global strategy for infection control 
in health care settings. World Hosp Health Serv 40:32–39. 

9. Mitchell A, Spencer M, Edmiston Jr C (2015) Role of health-
care apparel and other healthcare textiles in the transmis-
sion of pathogens: A review of the literature. J Hosp Infect 
90:285–292. 

10. Banu A, Anand M, Nagi N (2012) White coats as a vehicle 
for bacterial dissemination. J Clin Diagn Res 6:1381. 

11. Goyal S, Khot SC, Ramachandran V, Shah KP, Musher DM 

https://www.sciencedirect.com/science/article/pii/S1198743X14610016
https://www.sciencedirect.com/science/article/pii/S1198743X14610016
https://www.sciencedirect.com/science/article/abs/pii/S0196655305005225
https://www.sciencedirect.com/science/article/abs/pii/S0196655305005225
https://www.criticalcare.theclinics.com/article/S0749-0704(11)00070-4/fulltext
https://www.criticalcare.theclinics.com/article/S0749-0704(11)00070-4/fulltext
https://www.criticalcare.theclinics.com/article/S0749-0704(11)00070-4/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0196655303006692
https://www.sciencedirect.com/science/article/abs/pii/S0196655303006692
https://www.sciencedirect.com/science/article/abs/pii/S0196655303006692
https://www.sciencedirect.com/science/article/abs/pii/S0196655303006692
https://www.sciencedirect.com/science/article/abs/pii/S0196655303006692
https://www.sciencedirect.com/science/article/abs/pii/S0196655314008566
https://www.sciencedirect.com/science/article/abs/pii/S0196655314008566
https://www.sciencedirect.com/science/article/abs/pii/S0196655314008566
https://www.nejm.org/doi/full/10.1056/NEJMoa1306801
https://www.nejm.org/doi/full/10.1056/NEJMoa1306801
https://www.sciencedirect.com/science/article/abs/pii/S0140673603136446
https://www.sciencedirect.com/science/article/abs/pii/S0140673603136446
https://pubmed.ncbi.nlm.nih.gov/15338996/
https://pubmed.ncbi.nlm.nih.gov/15338996/
https://pubmed.ncbi.nlm.nih.gov/15338996/
https://www.sciencedirect.com/science/article/pii/S0195670115001425
https://www.sciencedirect.com/science/article/pii/S0195670115001425
https://www.sciencedirect.com/science/article/pii/S0195670115001425
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3471503/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3471503/


Page 26
Rizvi N, et al.

Volume 09 • Issue 01 • 008

(2019) Bacterial contamination of medical provider’s white 
coats and surgical scrubs: A systematic review. Am J Infect 
Control 47:994–1001. 

12. Brooke BS, Arnaoutakis G, Donnell NB, Black JH (2010) 
Contemporary management of vascular complications as-
sociated with Ehlers-Danlos syndrome. J Vasc Surg Cases 
51:131–139. 

13. Grimes CE, Law RS, Borgstein ES, Mkandawire NC, Lavy 
CB (2012) Systematic review of met and unmet need of 
surgical disease in rural sub-Saharan Africa. World J Surg. 
36:8–23. 

14. Allegranzi B, Nejad SB, Combescure C, Graafmans W, Attar 
H, et al (2011) Burden of endemic health care associated 
infection in developing countries: Systematic review and 
meta-analysis. Lancet 377:228–241. 

15. Humphreys H, Marshall RJ, Ricketts VE, Russell AJ, Reeves 
DS (1991) Theatre over-shoes do not reduce operating the-
atre floor bacterial counts. J Hosp Infect 17:117–123. 

16. Garner JS (1996) Guideline for isolation precautions in hos-
pitals. Infect Control Hosp Epidemiol 17:54–80. 

17. Dancer SG, Duerden BI (2014) Changes to clinician attire 
have done more harm than good. J R Coll Physicians Edinb 
44:293–298. 

18. Clarke SP, Rockett JL, Sloane DM, Aiken LH (2002) Organiza-
tional climate, stafing, and safety equipment as predictors 
of needlestick injuries and near-misses in hospital nurses. 
Am J Infect 30:207–216. 

19. D’Alessandro D, Agodi A, Auxilia F, Brusaferro S, Calligaris L, 
et al. (2014) Prevention of healthcare associated infections: 

Medical and nursing student’s knowledge in Italy. Nurse Ed-
ucation Today 34:191–195. 

20. Kotwal A, Taneja DK (2010) Health care workers and univer-
sal precautions: Perceptions and determinants of non-com-
pliance. Indian J Community Med 35:526. 

21. Kermode M, Jolley D, Langkham B, Thomas MS, Crofts N 
(2005) Occupational exposure to blood and risk of blood-
borne virus infection among health care workers in ru-
ral north Indian health care settings. Am J Infect Control 
33:34–41. 

22. Zhang Z, Yamamoto T, Wu XN, Moji K, Cai GX, (2010) Edu-
cational intervention for preventing bloodborne infection 
among medical students in China. J Hosp Infect 75:47–51. 

23. Hassan ZM (2018) Improving knowledge and compliance 
with infection control Standard Precautions among under-
graduate nursing students in Jordan. Am J Infect 46:297–
302. 

24. Souza-Borges FRF de, Ribeiro LA, Oliveira LCM de (2014) 
Occupational exposures to body fluids and behaviors re-
garding their prevention and post-exposure among medi-
cal and nursing students at a Brazilian public university. Rev 
Inst Med Trop Sao Paulo 56:157–163. 

25. Legeay C, Thépot-Seegers V, Groh M, Pilmis B, Zahar JR 
(2015) Medical student’s knowledge of infection control 
and prevention: Factors associated with better results and 
room for improvement. Am J Infect Control 43:1142–1143. 

26. Ward DJ (2011) The role of education in the prevention and 
control of infection: A review of the literature. Nurse Edu-
cation Today 31:9–17. 

https://www.sciencedirect.com/science/article/abs/pii/S0196655319300537
https://www.sciencedirect.com/science/article/abs/pii/S0196655319300537
https://www.sciencedirect.com/science/article/pii/S0741521409016619
https://www.sciencedirect.com/science/article/pii/S0741521409016619
https://link.springer.com/article/10.1007/s00268-011-1330-1
https://link.springer.com/article/10.1007/s00268-011-1330-1
https://www.sciencedirect.com/science/article/abs/pii/S0140673610614584
https://www.sciencedirect.com/science/article/abs/pii/S0140673610614584
https://www.sciencedirect.com/science/article/abs/pii/S0140673610614584
https://www.sciencedirect.com/science/article/abs/pii/0195670191901758
https://www.sciencedirect.com/science/article/abs/pii/0195670191901758
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/guideline-for-isolation-precautions-in-hospitals/43851E1B0369D890DC0891B565F446E7
https://www.cambridge.org/core/journals/infection-control-and-hospital-epidemiology/article/abs/guideline-for-isolation-precautions-in-hospitals/43851E1B0369D890DC0891B565F446E7
https://europepmc.org/article/med/25516900
https://europepmc.org/article/med/25516900
https://www.sciencedirect.com/science/article/abs/pii/S0196655302099169
https://www.sciencedirect.com/science/article/abs/pii/S0196655302099169
https://www.sciencedirect.com/science/article/abs/pii/S0196655302099169
https://www.sciencedirect.com/science/article/abs/pii/S0260691713001688
https://www.sciencedirect.com/science/article/abs/pii/S0260691713001688
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3026136/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3026136/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3026136/
https://www.sciencedirect.com/science/article/abs/pii/S0196655304006145
https://www.sciencedirect.com/science/article/abs/pii/S0196655304006145
https://www.sciencedirect.com/science/article/abs/pii/S0196655304006145
https://www.sciencedirect.com/science/article/abs/pii/S0195670110000150
https://www.sciencedirect.com/science/article/abs/pii/S0195670110000150
https://www.sciencedirect.com/science/article/abs/pii/S0195670110000150
https://www.sciencedirect.com/science/article/pii/S0196655317310611
https://www.sciencedirect.com/science/article/pii/S0196655317310611
https://www.sciencedirect.com/science/article/pii/S0196655317310611
https://www.scielo.br/j/rimtsp/a/XdV3xsG8N9Z7wcxM4PFKNst/abstract/?lang=en
https://www.scielo.br/j/rimtsp/a/XdV3xsG8N9Z7wcxM4PFKNst/abstract/?lang=en
https://www.scielo.br/j/rimtsp/a/XdV3xsG8N9Z7wcxM4PFKNst/abstract/?lang=en
https://www.ajicjournal.org/article/S0196-6553(15)00658-6/fulltext
https://www.ajicjournal.org/article/S0196-6553(15)00658-6/fulltext
https://www.ajicjournal.org/article/S0196-6553(15)00658-6/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0260691710000638
https://www.sciencedirect.com/science/article/abs/pii/S0260691710000638

