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Checklists as a central part of surgical safety culture
Omar Asdrúbal Vilca MejiaI, Paulo Manuel Pêgo FernandesII

Instituto do Coracao, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, Sao Paulo, SP, BR

The number of surgical procedures performed is increasing worldwide. In 2004, the number of 
major operations performed reached 281 million, i.e. approximately one operation per year for 
every 25 individuals.1 However, the numbers of complications among surgical patients has also 
been increasing and this has become the greatest cause of death and disability worldwide.2 A sys-
tematic review has demonstrated that one in every 150  hospitalized patients dies as a conse-
quence of complications related to an adverse event and that almost two thirds of these deaths are 
associated with surgical treatment.3 Half of these adverse events are considered to be avoidable.4 

In the 1970s, following a series of air accidents, analysis on these events demonstrated that a 
combination of stress, fatigue, lack of communication and avoidable errors caused up to 80% of 
them.5 Through use of safety checklists and continuous training for crews, the incidence of air 
accidents has continually fallen since then, despite significant increases in the volume of air traf-
fic. These checklists are now used routinely in aviation and other high-complexity industries.6 
Use of checklists offers a singular opportunity to correct any problems before proceeding and 
provides awareness of situations that are still to come.

Faced with such evidence regarding patient safety, in 2002 the World Health Organization 
(WHO) adopted resolution 5518 (WHA 55.18), which called on its member countries to strengthen 
the care taken regarding safety, and demanded standardization of norms in order to construct a 
culture of surgical safety. Soon afterwards, in May 2004, it launched the campaign “WHO Patient 
Safety”, in which leaders of prominent healthcare institutions, political representatives and patient 
groups around the world came together with the aim of reducing the numbers of adverse events 
caused by lack of care for patients.

At the first meeting, in January 2007, difficulties in improving surgical safety were identified 
and reviewed. The concept of surgery was defined as: “Any procedure that takes place in an oper-
ating theater, involving incision, excision, manipulation or suturing of tissues, which would nor-
mally require regional anesthesia, general anesthesia or deep sedation in order to control pain”. 
It was recognized that surgical safety is multifactorial and requires reliable implementation of a 
variety of measures that are needed for attending to patients, not only by the surgeon but also by 
the entire team of professionals who work together for patients’ benefit.

It has been observed that reliability in various areas of medicine can be improved through 
identifying the care to be provided and standardizing the routines. This can be done through 
using tools such as safety checklists. The WHO checklist consists of a simple instrument that is 
divided into three parts or sections. The first part is applied before induction of anesthesia; the 
second, before the incision in the skin is made; and the third, before the patient leaves the oper-
ating theater. These checks make us feel that we are within a system, thus improving communi-
cation and preparing us for the unexpected.

The checklist is composed of items such as confirmation of the patient’s identity, the location 
of the surgical site and the type of procedure to be performed; and items relating to checking 
ventilation and monitoring. The list includes data on the patient’s allergies, airways and risk of 
bleeding, and for anticipating critical events. Within this process, there is a “time out” moment7 
immediately before the skin incision is made, at which all members of the team give verbal confir-
mation of the patient’s identity, the location of the surgical site and the procedure to be performed. 
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This pause prepares us in the same way as if we were airplane pilots 
about to take off, with a focus on items that could cause danger.

The WHO checklist was tested in eight countries (Canada, 
India, Jordan, New Zealand, Philippines, Tanzania, England and 
United States), using the hypothesis that a simple checklist, con-
sisting of only 19 items, could improve communication between 
the teams and the consistency of care in the surgical environ-
ment, thereby reducing the numbers of complications and deaths.8 
The results among 3,733 patients who had undergone operations 
before the checklist came into use were compared with those 
among 3,955 patients whose operations took place after its use 
had started. Use of the list was found to have reduced the risks of 
death, infection of the surgical site and reoperation.9 Indeed: an 
instrument that took two minute to apply decreased the compli-
cation rate by 35% and the mortality rate by 47%.

Meta-analyses have confirmed the importance of sharing infor-
mation for ensuring that the team’s performance reaches effective-
ness10 and have shown that effective communication becomes the 
key to fundamental process such as coordination, cooperation, 
cognition and conflict resolution.11 To facilitate adherence to the 
WHO checklist, it has been implemented in several counties and 
institutions around the world and has been adapted to different 
surgical specialties. There was a clear need to adapt it for use in 
relation to cardiac and thoracic surgery12 in order to attend to crit-
ical points that are inherent to these specialties, such as prevention 
of blood loss, inclusion of extracorporeal circulation and details 
of patient monitoring and management during transportation to 
the intensive care unit.

The main cardiothoracic surgery associations in the United 
States (Society of Thoracic Surgeons, STS) and Europe (European 
Association for Cardio-Thoracic Surgery, EACTS) have made adap-
tations to the WHO checklist, while taking care not to remove any 
item. Rather, they have added specific details for this specialty, 
including small modifications for adult, congenital, thoracic and 
transplantation-related cardiac surgery.13 Other features that have 
been implemented have included two terms used in aeronautics: 
briefing, i.e. important instructions that are passed on to the crew at 
the outset; and debriefing, i.e. a report on the mission after the tasks 
have been executed.14 Thus, use of a checklist within cardiothoracic 
surgery is rated at recommendation level I with evidence level B.

In Brazil, the Ministry of Health has instituted the National 
Program for Patient Safety (ordinance no. 529/2013), with the aim 
of contributing to qualification of care in all healthcare services 
in this country.15 Resolution no. 36 of the National Agency for 
Sanitary Surveillance (Agência Nacional de Vigilância Sanitária, 
ANVISA), of July 25, 2013, strengthens this program through 
instituting mandatory actions for promoting patient safety and 
improving the quality of care.16 Among the actions that this leg-
islation establishes, creation of a specific protocol for safe surgery 

can be cited.17 This was drawn up by the Ministry of Health on the 
basis of the WHO manual “Safe surgery saves lives”.

The Heart Institute (Instituto do Coração, InCor) of Hospital 
das Clínicas, University of São Paulo Medical School (Faculdade de 
Medicina da Universidade de São Paulo) implemented its check-
list (InCor Checklist) in 2014. It sets forth five steps to be taken 
for safe surgery: briefing, sign in, time out, sign out and debrief-
ing. The InCor Checklist started to be applied in 2015 and since 
2018 has been used in 100% of cardiothoracic operations at this 
institution.18 The project to implement this checklist included an 
educational program composed of standardized classes, teaching 
material, videos and simulations in scenarios that were set up in the 
surgical center. Surprisingly, an analysis conducted after five years 
of use of the InCor Checklist showed that this use was associated 
with a decrease of 58% in surgical mortality at this institution.19

One point that we must emphasize is that standardization of 
the surgical process should not be limited to the surgical center 
itself, given that several studies have demonstrated that the major-
ity of errors or adverse events (53% to 70%) occur outside of the 
surgical room, either before or after the operation.20 To address 
this matter, the Surgical Patient Safety System (SURPASS) collab-
orative group was created.21 After implementation of this broader 
and more systemic checklist, the number of complications dimin-
ished from 27.3% to 16.7%, the number of reoperations from 2.7% 
to 1.1% and the hospital mortality rate from 1.5% to 0.8%.

Thus, we have seen that checklists have had an impact as a 
central part of surgical safety culture. They have taught us that we 
all work within a system. Checklists have made specialists better, 
even with the increasing complexity of their tasks, through the 
requirement for pauses for verification and checking. Although 
implementation of checklists is still not a rule within surgery, 
their use forces us to face up to the fact that we were not in a sys-
tem. Their use also obliges us to embrace values such as humil-
ity, discipline and teamworking, which differ from those through 
which medicine was created, instead of the values of independence, 
self-sufficiency and autonomy. 

It is time to rethink and understand that we must work within 
a system. This is the great task of the new generation of health-
care professionals. In every field of medicine, knowledge has been 
increasing and has been bringing complexity and specialization. 
No matter how individualistic we might wish to be, complexity 
requires checklists and teamworking because this is a central part 
of surgical safety culture.

REFERENCES
1.	 Weiser TG, Regenbogen SE, Thompson KD, et al. An estimation of the 

global volume of surgery: a modelling strategy based on available 

data. Lancet. 2008;372(9633):139-44. PMID: 18582931; https://doi.

org/10.1016/S0140-6736(08)60878-8.

https://doi.org/10.1016/S0140-6736(08)60878-8
https://doi.org/10.1016/S0140-6736(08)60878-8


Checklists as a central part of surgical safety culture | EDITORIAL

Sao Paulo Med J. 2022; 140(4):515-17     517

2.	 World Health Organization. WHO Guidelines for Safe Surgery 

2009. Safe surgery save lives. WHO [Internet]. 2009;125. WHO/

IER/PSP/ 2008.08-1E. Available at: http://whqlibdoc.who.int/

publications/2009/9789241598552_eng.pdf. Accessed in 2022 (Mar 24).

3.	 de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester 

MA. The incidence and nature of in-hospital adverse events: A systematic 

review. Qual Saf Health Care. 2008;17(3):216-33. PMID: 18519629; https://

doi.org/10.1136/qshc.2007.023622. 

4.	 Yii Mk, Ng KJ. Risk-adjusted surgical audit with POSSUM scoring system 

in a developing country. Physiological and Operative Severity Score for 

the enUmeration of Mortality and morbidity. Br J Surg. 2002;89(1):110-3. 

PMID: 11851674; https://doi.org/10.1046/j.0007-1323.2001.01979.x. 

5.	 Ross P. Human Factors Issues of the Aircraft Checklist. Journal of Aviation/

Aerospace Education & Research. 2004;13(2):4. Available from: https://

commons.erau.edu/jaaer/vol13/iss2/4. Accessed in 2022 (Mar 24). 

6.	 Clark SC, Dunning J, Alfieri OR, et al. EACTS guidelines for the use of 

patient safety checklists. Eur J Cardio-thoracic Surg. 2012;41(5):993-

1004. PMID: 22411264; https://doi.org/10.1093/ejcts/ezs009. 

7.	 The Joint Commission. The Universal Protocol. The Universal Protocol for 

Preventing Wrong Site, Wrong Procedure, Wrong Person Surgery is part 

of the National Patient Safety Goals chapter of the Joint Commission 

accreditation manual. Available from: http://www.jointcommission.

org/patientSafety/Universalprotocol. Accessed in 2022 (Mar 24).

8.	 Haynes AB, Weiser TG, Berry WR, et al. A surgical safety checklist to 

reduce morbidity and mortality in a global population. N Engl J 

Med. 2009;360(5):491-9. PMID: 19144931; https://doi.org/10.1056/

NEJMsa0810119. 

9.	 Weiser TG, Haynes AB, Lashoher A, et al. Perspectives in quality: designing 

the WHO Surgical Safety Checklist. Int J Qual Health Care. 2010;22(5):365-

70. PMID: 20702569; https://doi.org/10.1093/intqhc/mzq039. 

10.	 Mesmer-Magnus JR, Dechurch LA. Information sharing and team 

performance: a meta-analysis. J Appl Psychol. 2009;94(2):535-46. PMID: 

19271807; https://doi.org/10.1037/a0013773. 

11.	 Holleman G, Poot E, Mintjes-de Groot J, van Achterberg T. The 

relevance of team characteristics and team directed strategies in the 

implementation of nursing innovations: a literature review. Int J Nurs 

Stud. 2009;46(9):1256-64. PMID: 19371873; https://doi.org/10.1016/j.

ijnurstu.2009.01.005. 

12.	 Clark S, Hamilton L. WHO surgical checklist. Needs to be customised by 

specialty. BMJ. 2010;340:c589. PMID: 20124374; https://doi.org/10.1136/

bmj.c589. 

13.	 Clark SC, Dunning J, Alfieri OR, et al. EACTS guidelines for the use of 

patient safety checklists. Eur J Cardiothorac Surg. 2012;41(5):993-1004. 

PMID: 22411264; https://doi.org/10.1093/ejcts/ezs009. 

14.	 Hill MR, Roberts MJ, Alderson ML, Gale TC. Safety culture and the 5 steps 

to safer surgery: an intervention study. Br J Anaesth. 2015;114(6):958-62. 

PMID: 25783742; https://doi.org/10.1093/bja/aev063. 

© 2022 by Associação Paulista de Medicina 
This is an open access article distributed under the terms of the Creative Commons license.

15.	 Ministério da Saúde (Brasil). Portaria nº 529, de 1 de abril de 2013. 

Institui o Programa Nacional de Segurança do Paciente [Internet]. Diário 

Oficial da União 2 abr 2013. Available from: http://bvsms.saude.gov.

br/bvs/saudelegis/gm/2013/prt0529_01_04_2013.html. Accessed in 

2022 (Mar 24). 

16.	 Agência Nacional de Vigilância Sanitária (Brasil). Resolução da Diretoria 

Colegiada – RDC nº 36 de 25 de julho de 2013. Institui ações para a 

segurança do paciente em serviços de saúde e dá outras providências. 

Diário Oficial da União 2013. Available from: https://bvsms.saude.gov.

br/bvs/saudelegis/anvisa/2013/rdc0036_25_07_2013.html. Accessed 

in 2022 (Mar 24).

17.	 Ministério da Saúde (Brasil). Portaria nº 1.377, de 9 de julho de 2013. 

Aprova os Protocolos de Segurança do Paciente. Diário Oficial da União, 

10 jul 2013. Available from: https://bvsms.saude.gov.br/bvs/saudelegis/

gm/2013/prt1377_09_07_2013.html. Accessed in 2022 (Mar 24).

18.	 Mejia OAV, Lisboa LAF, Caneo LF, et al. Analysis of >100,000 Cardiovascular 

Surgeries Performed at the Heart Institute and a New Era of Outcomes. 

Arq Bras Cardiol. 2020;114(4):603-12. PMID: 32074203; https://doi.

org/10.36660/abc.20190736. 

19.	 Mejia OAV, de Mendonça FCC, Sampaio LABN, et al. Adherence to the 

cardiac surgery checklist decreased mortality at a teaching hospital: A 

retrospective cohort study. Clinics (Sao Paulo). 2022;77:100048. PMID: 

35594622; https://doi.org/10.1016/j.clinsp.2022.100048. 

20.	 Griffen FD, Stephens LS, Alexander JB, et al. The American College of 

Surgeons’ closed claims study: new insights for improving care. J Am 

Coll Surg. 2007;204(4):561-9. PMID: 17382214; https://doi.org/10.1016/j.

jamcollsurg.2007.01.013. 

21.	 de Vries EN, Hollmann MW, Smorenburg SM, Gouma DJ, Boermeester 

MA. Development and validation of the SURgical PAtient Safety 

System (SURPASS) Checklist. Qual Saf Heal Care. 2009;18(2):121-6. 

PMID: 19342526; https://doi.org/10.1136/qshc.2008.027524. 

http://whqlibdoc.who.int/publications/2009/9789241598552_eng.pdf
http://whqlibdoc.who.int/publications/2009/9789241598552_eng.pdf
https://doi.org/10.1136/qshc.2007.023622
https://doi.org/10.1136/qshc.2007.023622
https://doi.org/10.1046/j.0007-1323.2001.01979.x
https://commons.erau.edu/jaaer/vol13/iss2/4
https://commons.erau.edu/jaaer/vol13/iss2/4
https://doi.org/10.1093/ejcts/ezs009
http://www.jointcommission.org/patientSafety/Universalprotocol
http://www.jointcommission.org/patientSafety/Universalprotocol
https://doi.org/10.1056/NEJMsa0810119
https://doi.org/10.1056/NEJMsa0810119
https://doi.org/10.1093/intqhc/mzq039
https://doi.org/10.1037/a0013773
https://doi.org/10.1016/j.ijnurstu.2009.01.005
https://doi.org/10.1016/j.ijnurstu.2009.01.005
https://doi.org/10.1136/bmj.c589
https://doi.org/10.1136/bmj.c589
https://doi.org/10.1093/ejcts/ezs009
https://doi.org/10.1093/bja/aev063
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2013/prt0529_01_04_2013.html
http://bvsms.saude.gov.br/bvs/saudelegis/gm/2013/prt0529_01_04_2013.html
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2013/rdc0036_25_07_2013.html
https://bvsms.saude.gov.br/bvs/saudelegis/anvisa/2013/rdc0036_25_07_2013.html
https://bvsms.saude.gov.br/bvs/saudelegis/gm/2013/prt1377_09_07_2013.html
https://bvsms.saude.gov.br/bvs/saudelegis/gm/2013/prt1377_09_07_2013.html
https://doi.org/10.36660/abc.20190736
https://doi.org/10.36660/abc.20190736
https://doi.org/10.1016/j.clinsp.2022.100048
https://doi.org/10.1016/j.jamcollsurg.2007.01.013
https://doi.org/10.1016/j.jamcollsurg.2007.01.013
https://doi.org/10.1136/qshc.2008.027524


518     Sao Paulo Med J. 2022; 140(4):518-24

ORIGINAL ARTICLE https://doi.org/10.1590/1516-3180.2021.0075.R1.14092021

Alcohol consumption is associated with excessive risk of 
multiple sclerosis: a meta-analysis observational study
Haoyou XuI, Lijun QiaoII, Supeng FangIII, Zhanneng RenIV, Guangliang WuV, Yu ZhengVI, Biying YangVII, Yuanqi ZhaoVIII   

Guangdong Provincial Hospital of Chinese Medicine, Second Affiliated Hospital of Guangzhou University of Chinese Medicine, 
Guangzhou, China

INTRODUCTION
Multiple sclerosis is an autoimmune disease of the central nervous system and is characterized 
by multifocal inflammatory demyelination and secondary axonal degeneration.1 It is a common 
neurological disorder and affects more than 2.3 million people worldwide. The most susceptible 
portion of the population is young adults.2,3 There is ample evidence to suggest that behaviorally 
and environmentally modifiable lifestyle factors could affect the progression, severity, symp-
toms and/or comorbidities of autoimmune diseases.4,5 Moreover, progression of multiple sclero-
sis might be balanced through changes to lifestyle, given that its progression involves inflamma-
tory, metabolic and neurodegenerative disease processes.6-8 

Studies have found that a healthy lifestyle could slow the progression and severity of multiple 
sclerosis. This indicates that a secondary prevention strategy should be applied to avoid deteriora-
tion due to multiple sclerosis.9,10 Smoking and alcohol intake have been identified as risk factors for 
autoimmune diseases. However, whether alcohol intake could affect the progression of multiple 
sclerosis remains a matter of debate.11,12 A study conducted by Hedström et al. found that alco-
hol intake presented a dose-dependent inverse association with multiple sclerosis.13 On the other 
hand, Massa et al. found that alcohol intake was not associated with the risk of multiple sclerosis.14 

OBJECTIVE
Clarifying the role of alcohol intake regarding the risk of multiple sclerosis is particularly impor-
tant in the general population. We therefore attempted to undertake a comprehensive exami-
nation of published articles, in order to assess the association of alcohol intake with the risk of 
multiple sclerosis. Moreover, stratified analyses were also performed to assess whether the asso-
ciation between alcohol intake and multiple sclerosis might differ on the basis of study design, 
sex, type of alcohol or study quality. 
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ABSTRACT
BACKGROUND: There have been inconsistent results regarding the association between alcohol intake 
and susceptibility to multiple sclerosis. 
OBJECTIVE: To assess the potential role of alcohol intake regarding the risk of multiple sclerosis by using 
a meta-analytic approach.
DESIGN AND SETTING: Observational meta-analysis study conducted in a hospital in China.
METHODS: The electronic databases of PubMed, EMBASE and the Cochrane library were systematically 
searched for eligible studies from their inception up to January 2020. The summary odds ratio (OR) with 
95% confidence interval (CI) was applied to assess the association between alcohol intake and multiple 
sclerosis, using a random-effects model. 
RESULTS: One prospective cohort study and eight case-control studies involving a total of 211,396 sub-
jects and 10,407 cases of multiple sclerosis were selected for the final meta-analysis. From the pooled data, 
no significant association between alcohol intake and multiple sclerosis risk was found (OR: 0.94; 95% CI: 
0.73-1.22; P = 0.668), and this conclusion was judged to be robust. Subgroup analysis found that intake 
of beer was associated with an increased risk of multiple sclerosis (OR: 1.58; 95% CI: 1.12-2.23; P = 0.010). 
CONCLUSION: This study found that beer intake could cause an excess risk of multiple sclerosis. Further 
large-scale prospective studies should be conducted to verify this conclusion.
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METHODS

Data sources, search strategy and selection criteria
The Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) statement published in 2009 was used to 
guide the conduct of this meta-analysis.15 Eligible studies investi-
gating the association between alcohol intake and multiple scle-
rosis risk were identified. The PubMed, EMBASE and Cochrane 
library databases were systematically searched to identify eligible 
studies up to January 2020, and the following core terms were 
applied: (“alcohol” or “beer” or “wine” or “hard liquor”) AND 
“multiple sclerosis”. The reference lists of relevant studies or 
reviews were also evaluated in order to select any new study that 
might meet the inclusion criteria.

The details of the inclusion criteria used in this study were as 
follows: 1) Study design: prospective cohort or case-control stud-
ies; 2) Exposure: alcohol intake, irrespective of the type of alco-
hol or alcohol dose; 3) Outcome: incidence of multiple sclerosis; 
and 4) the study needed to report on effect estimates, in order to 
make comparisons between high and low alcohol intake, regard-
ing the risk of multiple sclerosis. The study selection process was 
conducted by two authors independently, and any conflicts were 
resolved through discussion with each other until a consensus 
was reached. 

Data collection and quality assessment
The abstracted information included the first author’s surname, 
publication year, country, study design, sample size, number of 
cases, age, percentage males, definition of alcohol intake, covari-
ates in the full adjusted model and effect estimate with its 95% 
confidence interval (CI). Effect estimates that had been maxi-
mally adjusted for covariates were selected if the study reported 
several adjusted effect estimates. The quality of the stud-
ies included was assessed by using the Newcastle-Ottawa scale 
(NOS), which is based on selection (four items), comparability 
(one item) and outcome (three items), and the scoring system 
(expressed as a number of stars) ranged from 0 to 9 for each indi-
vidual study.16 

Statistical analysis
The association between alcohol intake and the risk of multiple 
sclerosis was examined based on the effect estimate with 95% 
confidence interval (CI) for each study. The pooled odds ratio 
(OR) with 95% CI was then assessed using a random-effects 
model.17,18 Heterogeneity across the studies included was assessed 
using I2 and Q statistics. I2 > 50.0% or P < 0.10 for the Q sta-
tistic was regarded as representing significant heterogeneity.19,20 
The robustness of the pooled conclusion was assessed using sen-
sitivity analysis, by means of sequentially excluding each study.21 

Subgroup analyses were conducted based on study design, sex, 
alcohol type and study quality, and differences between groups 
were assessed using an interaction test.22 Publication  bias was 
assessed by means of funnel plots, Egger tests and Begg tests.23,24 
The inspection level for all pooled results was two-sided, and 
P  <  0.05 was regarded as denoting a significant association 
between alcohol intake and multiple sclerosis risk. All statisti-
cal analyses in this meta-analysis were conducted using the Stata 
software (version 10.0; Stata Corporation, College Station, Texas, 
United States).

RESULTS

Literature search
A total of 643 articles were identified from the initial electronic 
search, of which 240 were excluded because of duplicate titles. 
A further 361 studies were then excluded because of irrelevant 
titles. The remaining 42 studies were identified as meriting fur-
ther full-text evaluations. Out of these, 33 studies were subse-
quently excluded, for the following reasons: other risk factors 
were addressed (n = 17); the patients already had multiple sclero-
sis (n = 12), whereas the aim of the present review was to assess 
the potential role of alcohol intake on the risk of multiple sclero-
sis and thus participants needed to be without this disease upon 
initial enrollment; or the study consisted of a review or meta-
analysis (n = 4). No additional eligible study was found through 
reviewing the reference lists of the remaining studies that had 
been retrieved. In the end, nine studies that included a total 
of 211,396 subjects and 10,407 cases of multiple sclerosis were 
selected for the final meta-analysis.13,14,25-31 The details of the study 
selection are presented in Figure 1. 

Articles from PubMed, EmBase and 
the Cochrane (n = 643)

Additional records identified from 
other sources (n = 3)

Articles identified after duplicates 
removed (n = 403)

Abstracts and title excluded during 
first screening (n = 361)

Articles reviewed in details (n = 42)

Articles excluded (n = 33)
Other risk factors (n = 17)
Patients already with MS (n = 12)
Review or meta-analysis (n = 4)

9 studies included in meta-analysis

Figure 1. Flow diagram for the study selection process. 
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Study characteristics
The baseline characteristics of the studies included and partici-
pants are summarized in Table 1. There was one study with a 
prospective cohort design, and the remaining eight studies were 
of case-control design. The sample size of the studies included 
ranged from 153 to 187,326, while 94 to 6,619 cases of multi-
ple sclerosis were included in each study. Five studies were con-
ducted in Europe, three studies were conducted in the United 
States or Canada, and the one remaining study was conducted in 
Iran. Study quality was assessed using the NOS: six studies had 
seven stars, two studies had six stars and the one remaining study 
had five stars. 

Meta-analysis
After pooling all the studies included, we noted that alcohol 
intake was not associated with the risk of multiple sclerosis (OR: 
0.94; 95% CI: 0.73-1.22; P = 0.668; Figure 2). Moreover, signif-
icant heterogeneity was seen across these studies (I2 = 88.1%; 
P < 0.001). The result from the sensitivity analysis suggested that 
it could be concluded that the data were robust and were not 
changed by sequentially excluding individual studies (Figure 3).

Subgroup analysis
Subgroup analysis on the association between alcohol intake 
and multiple sclerosis risk was conducted based on study 
design, sex, type of alcohol and study quality (Table 2). 
We noted that beer intake was associated with an increased risk 
of multiple sclerosis (OR: 1.58; 95% CI: 1.12-2.23; P = 0.010). 
Moreover, although no significant association between alco-
hol intake and multiple sclerosis risk was seen when males 
and females were analyzed together, there was a statisti-
cally significant difference between subgroups (P  =  0.001). 
Similarly, although study quality could have affected the asso-
ciation between alcohol intake and multiple sclerosis risk, 
alcohol intake did not affect the risk of multiple sclerosis, irre-
spective of whether the pooled studies were of high quality or 
low quality (P = 0.022). 

Publication bias
The publication bias regarding the association of alcohol intake 
with the risk of multiple sclerosis is displayed in Figure 4. No sig-
nificant publication bias was detected by using the Egger test 
(P = 0.339) or Begg test (P = 0.721).

Study Country Study design
Sample 

size
Number 
of cases

Age 
(years)

Percentage 
males (%)

Definition of 
alcohol intake

Adjusted factors
Study 

quality
Brosseau 
et al.25

Canada Case-control 216 108 38.5 N/A
Self-administered 

questionnaire
Sex, age and same post-

diagnostic period
5

Ghadirian 
et al.26

Canada Case-control 399 197 39.0 31.3
Self-administered 

questionnaire
Age, sex and phone 

number
7

Pekmezovic 
et al.27

Serbia Case-control 420 210 33.8 26.7
Self-administered 

questionnaire
Sex, age and residence in 

Belgrade district
6

Kotzamani 
et al.28

Greece Case-control 1,250 657 43.6 38.2
Self-administered 

questionnaire
Age, sex and current 

residence
7

Massa et al.14 USA
Prospective 

cohort
187,326 258 25.0-55.0 0.0

Self-administered 
questionnaire

Age, total intake of 
vitamin D, residence at 

age 15 years, pack years 
of smoking and ethnicity

7

Hawkes 
et al.29

UK Case-control 153 94 22.0-55.0 N/A
Self-administered 

questionnaire
Age of first symptoms, 

sex and smoking
6

Hedström 
et al.13  

Sweden

Case-control 
cohort 1

2,506 745
16.0-70.0

24.8
Self-administered 

questionnaire
Age, sex and residential 

area
7

Case-control 
cohort 2

11,120 5,874 26.9

Abdollahpour 
et al.30

Iran Case-control 1,604 547 31.0 41.1
Self-administered 

questionnaire

Age, sex, drug abuse, 
passive smoking, water-
pipe smoking, tobacco 
smoking, sun exposure 

and current SES

7

Andersen 
et al.31

Denmark Case-control 6,402 1,717 15.0-19.0 48.1
Self-administered 

questionnaire

Age, smoking at ages 
15-19, body mass index 

at age 20, education and 
heredity.

7

Table 1. Baseline characteristics of studies included in the meta-analysis

N/A = not available; USA = United States of America; UK = United Kingdom; SES = socioeconomic status.
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DISCUSSION
The symptoms of multiple sclerosis are wide-ranging, includ-
ing visual impairment, muscle weakness, sensory impairment 
and pain, which may be associated with increased risk of mood 
disorders and suicidal ideation. Whether drinking habits could 
affect  the  risk of multiple sclerosis has not been well studied, 
although the symptoms of multiple sclerosis are often correlated 
with alcohol disorders. Our meta-analysis was conducted on the 
basis of published articles and explored any potential role that 
alcohol intake might have in relation to subsequent multiple scle-
rosis risk. This study combined a total of 211,396 subjects and 
10,407  cases of multiple sclerosis from one prospective cohort 
study and eight case-control studies across a wide range of charac-
teristics among these individuals. We found that alcohol intake was 
not associated with the risk of multiple sclerosis, and this conclu-
sion was relatively stable. Moreover, subgroup analysis found that 
beer intake was associated with an excess risk of multiple sclerosis. 

A previous meta-analysis on seven studies found that alcohol 
intake was not associated with the risk of multiple sclerosis, and 
that conclusion was not altered by using sensitivity and subgroup 
analysis.32 Moreover, it was found that alcohol intake might pro-
tect against the risk of multiple sclerosis in the general population, 
while it caused a harmful effect on the risk of multiple sclerosis 
among people with other diseases. However, these effects were not 
associated with statistically significant differences. 

Nevertheless, additional new published studies should be 
entered into the meta-analysis, and the conclusion regarding the 
association between alcohol intake and multiple sclerosis risk needs 
to be updated. Furthermore, there is a need to explore whether the 
type of alcohol intake yields different results in relation to the risk 
of multiple sclerosis. Hence, the current updated meta-analysis was 
conducted to systematically assess the role of alcohol intake and 
subsequent multiple sclerosis risk. 

OR = odds ratio; CI = confidence interval.

Figure 2. Association between alcohol intake and the risk of multiple 
sclerosis.

Figure 3. Sensitivity analysis on the association between alcohol intake 
and the risk of multiple sclerosis.

CI = confidence interval.

Table 2. Subgroup analysis on the association between alcohol intake and the risk of multiple sclerosis, based on study design, sex, type 
of alcohol and study quality

Factors Subgroups
Number of 

studies
OR and 95% CI P-value Heterogeneity (I2) P-value for I2

P-value between 
subgroups

Study design
Prospective 

cohort
1 0.97 (0.39-2.41) 0.948 - -

0.700
Case-control 8 0.94 (0.72-1.24) 0.679 89.4 < 0.001

Sex
Male 3 1.21 (0.89-1.63) 0.223 80.2 < 0.001

0.001
Female 4 0.94 (0.67-1.34) 0.742 90.5 < 0.001

Type of alcohol
Liquor 2 1.33 (0.38-4.74) 0.656 89.0 0.003

0.758Beer 2 1.58 (1.12-2.23) 0.010 0.0 0.621
Wine 2 1.41 (0.77-2.57) 0.270 54.1 0.140

Study quality
High 6 0.85 (0.64-1.12) 0.241 90.4 < 0.001

0.022
Low 3 1.63 (0.72-3.69) 0.239 74.9 0.018

OR = odds ratio; CI = confidence interval.
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There was no significant association between alcohol intake and 
the risk of multiple sclerosis when all of the studies included were 
pooled. Although most of the studies included reported similar 
conclusions, it has been found in several other studies that alco-
hol intake may present beneficial or harmful effects regarding the 
risk of multiple sclerosis. Hawkes et al. found that alcohol intake 
was associated with an increased risk of multiple sclerosis after 
adjustments for the age at which the first symptoms appeared, sex 
and smoking.29 However, that study had a smaller sample size and 
included cases of pre-existing multiple sclerosis, and the result was 
not robust. Hedström et al. found that alcohol intake displayed a 
dose-dependent inverse relationship regarding the risk of multi-
ple sclerosis. Moreover, alcohol intake could balance the poten-
tial role of smoking in relation to the risk of multiple sclerosis.13 
In addition, Abdollahpour et al. suggested that alcohol intake was 
significantly associated with an increased risk of multiple sclero-
sis.30 Lastly, Andersen et al. suggested that alcohol intake during 
adolescence plays a protective role regarding the risk of multiple 
sclerosis, irrespectively for males or females.31 The potential reason 
for this could be that alcohol might have a dose-dependent immu-
nomodulatory property.33,34 Alcohol could cross the blood-brain 
barrier and affect the immune and nervous systems. 

Through subgroup analysis, it was found that beer intake 
might have a harmful effect regarding the risk of multiple sclero-
sis. This result may be explained by the findings from the study 
conducted by Abdollahpour et al., in which it was found that 
alcohol intake was associated with an increased risk of multiple 
sclerosis, irrespective of the type of alcohol.30 On the other hand, 
this result was calculated on the basis of only two studies and the 
pooled conclusion was variable. Furthermore, we noted that the 

potential role of alcohol intake regarding the risk of multiple scle-
rosis differed between males and females, although the protective 
or harmful effect trends were not associated with any statistically 
significant difference. In addition, the association between alcohol 
intake and the risk of multiple sclerosis could be affected by study 
quality. Potential differences in this regard might be correlated 
with immunomodulatory properties, dose of alcohol intake and 
the evidence level of published articles. 

Several limitations of this meta-analysis need to be acknowl-
edged: 1) the analysis contained both prospective and retrospec-
tive observational studies, and the results may have been affected 
by selection, recall and confounder biases; 2) the dose-response 
relationship for the role of alcohol intake in relation to multiple 
sclerosis risk was not investigated because the analysis needed 
restricted cubic splines with three knots at fixed percentiles of 10%, 
50%, and 90% of the distribution, which was not available from 
the studies included; 3) the adjusted covariates across the studies 
included were different, which could have affected the association 
between alcohol intake and the risk of multiple sclerosis; and 4) 
there are inherent limitations to any meta-analysis based on pub-
lished articles, including the fact that the analysis was not based 
on individual patient data and the inevitable publication bias. 

CONCLUSION
This study found that alcohol intake was not associated with the 
risk of multiple sclerosis, whereas beer intake was associated with 
an increased risk of multiple sclerosis. Moreover, the role of alco-
hol intake on the risk of multiple sclerosis might differ between 
males and females, which needs further verification through a 
large-scale prospective cohort study. 
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Awareness towards stroke among high school students  
in Brazil: a cross-sectional study
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INTRODUCTION
Stroke  is one of the main causes of morbidity and mortality worldwide.1 In addition to affecting 
individuals, it also requires significant expenditure from healthcare budgets. 

Developing countries, such as Brazil, are in epidemiological transition, characterized by a drop 
in the incidence of infectious diseases and, at the same time, an accumulation of modifiable and 
non-modifiable risk factors for chronic non-communicable diseases (CNCDs).2 Analogously, CNCDs 
are risk factors for stroke and other vasculopathies, and it may therefore be foreseen that aging of 
the population will be accompanied by significantly increased incidence of stroke.3 

Educational measures regarding stroke are potentially effective in reducing the critical period 
between the onset of symptoms and the initial emergency medical assistance.4 Early recogni-
tion of stroke is of utmost importance because it can modify the natural course of the disease by 
enabling specific treatment strategies in its early stages. Based on this assumption, it is therefore 
imperative that the population should possess knowledge concerning stroke; be able to recognize 
the risk factors, signs and symptoms; and be aware of preventive measures for this condition, as 
well as the correct conduct when faced with a stroke.5 

With this in mind, it can be understood that this knowledge is important for the young pop-
ulation, since many of these individuals, after leaving high school, will take up jobs in places with 
large gatherings of people, such as shopping malls, airports or parks. They should therefore be 
able to recognize the signs and symptoms of stroke, so that the emergency services can be called. 
This scenario should therefore be seen as an ideal substrate for dissemination of preventive and 
health promotion measures, in order to minimize the negative impact of this nosological entity.
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ABSTRACT
BACKGROUND: Stroke is one of the main causes of death worldwide. Educational interventions on stroke 
are potentially effective in reducing the period between the onset of symptoms and the initial emergency 
medical assistance. 
OBJECTIVE: To assess high school students’ knowledge of stroke.
DESIGN AND SETTING: Cross-sectional study conducted in high schools in northeastern Brazil. 
METHODS: A self-structured questionnaire survey regarding stroke awareness was applied among high 
school students in northeastern Brazil. Data were collected between 2018 and 2019. The chi-square test 
and other descriptive statistics were used. Univariate and multivariate analyses were performed using 
logistic regression. 
RESULTS: A total of 1,788 students were analyzed. Eighty percent (n = 1430) of them did not have the 
minimum knowledge on how to act in a stroke situation. Only 10% (n = 179) presented the ideal knowl-
edge on how to act. Males presented lower levels of knowledge on risk factors (odds ratio, OR:  0.62%; 
95% confidence interval, CI: 0.49-0.79) and signs and symptoms of stroke (OR:  0.63%; 95% CI: 0.52-0.77). 
Students with ≥ 10 years of schooling (OR:  1.64%; 95% CI: 1.30-2.07) demonstrated greater knowledge of 
signs and symptoms of stroke. Students aged 18 years (OR: 1.70%; 95% CI: 1.14-2.52) demonstrated greater 
knowledge than other ages regarding the telephone number of the emergency medical services. 
CONCLUSIONS: There was a knowledge deficit with regard to recognizing stroke and activating the emer-
gency medical services. The findings apply to the sample investigated and suggest that there is a need for 
stroke educational interventions, starting in high school.
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OBJECTIVE
The aim of the present study was to assess the knowledge of high 
school students about stroke.

METHODS
This was a cross-sectional study conducted in five municipalities 
in northeastern Brazil (Petrolina, Afrânio, Dormentes, Salgueiro 
and Cedro) between August 2018 and July 2019. Volunteer high 
school students agreed to participate in the study and respond 
to the data collection instrument in the form of a questionnaire. 
The following inclusion criteria were adopted: (I) aged between 15 
and 18 years and (II) attending a public high school. Those who 
did not complete the entire questionnaire were excluded. 

The questionnaire was prepared specifically for this study and 
was based on a review of the literature encompassing other studies 
that had also assessed the level of knowledge regarding stroke in 
their respective target audiences. Each participant was required to 
answer the following questions: 1) Do you know what a stroke is? 
2) Can you indicate at least three signs or symptoms of a stroke? 
3) Can you indicate at least three risk factors for a stroke? 4) What 
would you do in a stroke situation? and 5) What is the telephone 
number of the emergency medical services (Serviço de Atendimento 
Móvel de Urgência, SAMU) in Brazil?  Sociodemographic data 
such as age, sex and schooling were also collected. 

In accordance with the definition used in the present study, 
knowledge of stroke was assessed based on the ability to make 
decisions when faced with a stroke situation. It was classified into 
three levels: a) ideal (able to recognize three symptoms and three 
risk factors, and knowing how to activate the emergency medical 
services); b) minimum required (able to recognize one symptom 
and one risk factor, and knowing how to activate the emergency 
medical services); and c) below the minimum (not meeting any 
of the abovementioned characteristics). 

Thus, respecting the ethical principles of the Declaration 
of Helsinki (1964), ethical approval was obtained from the 
Universidade Federal do Vale do São Francisco (UNIVASF); under 
protocol No. 3.609.473; date: September 30, 2019. During the 
survey, no subject consent was required because no identifiable 
data were collected. The final survey instrument contained eight 
items (Annex 1). 

RESULTS 
A total of 1,870 questionnaires were obtained, of which 82 were 
excluded due to insufficient data. Thus, the final analysis included 
a spectrum of 1788 students, of whom 982 (54.9%) were female 
and 806 were male (45.1%), as presented in Table 1. The partici-
pants were aged between 15 and 18 years. There were 882 stu-
dents (49.3%) with 10 years of schooling; 538 students (30.1%) 
with 11 years; and 368 students (20.6%) with 12 years (Table 1).

The Brazilian acronym for stroke (“AVC”) was recognized by 
77.8% (n = 1,368) of the participants (Table 1). However, 58.6% 
(n = 1,047) of the students did not know any signs and symptoms of 
stroke. Only 14.0% (n = 250) of the participants knew three or more 
signs and symptoms of stroke, and 79.0% (n = 1,413) were unaware 
of the risk factors for the disease. Only 10.9% (n = 194) knew three 
or more risk factors for stroke. A total of 70.6% (n = 1,262) of the 
students were unaware of the telephone number of the emergency 
medical services (192) (Table 1).

With regard to the ability to act in the event of a stroke, 80% 
of the students interviewed did not have the minimum knowl-
edge on how to proceed when faced with this event, and only 10% 
demonstrated that they had the ideal knowledge on how to act, as 
presented in Figure 1. 

Based on the odds ratio calculated for the association between 
basic characteristics and knowledge of stroke, males presented 
lower knowledge regarding risk factors (odds ratio, OR: 0.62%; 
95% confidence interval, CI: 0.49-0.79) and signs and symptoms 
of stroke (OR:  0.63%; 95% CI: 0.52-0.77). Students with more 
than 10 years of schooling (OR: 1.64%; 95% CI: 1.30-2.07) pre-
sented greater knowledge of the signs and symptoms of stroke. 
Students aged 18 years (OR: 1.70%; 95% CI: 1.14-2.52) knew the 
emergency medical services telephone number more often than 
those of other ages (Table 2).

Table 1. Demographics and stroke knowledge mentioned by 
participants (n = 1,788)
Variables n %
Sex

Male 806 45.1
Female 982 54.9

Years of schooling 
10 882 49.3
11 538 30.1
12 368 20.6

I know what stroke is
Yes 1,368 76.5
No 420 23.5

I know some signs and symptoms for stroke
None 1,047 58.6
1 237 13.3
2 254 14.2
≥ 3 250 14.0

I know some risk factors for stroke
None 1,413 79.0
1 97 5.4
2 84 4.7
≥ 3 194 10.9

I know the emergency medical services telephone number
Yes 1,262 70.6
No 526 29.4
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DISCUSSION
This study established that only 10% of the population studied 
(high school students) were aware of how to act correctly in the 
event of a stroke. This demonstrates a worrying reality concern-
ing deficiencies in the basic training of students in terms of the 
concept of first aid.

However, this observed deficiency is not exclusive to this study, 
since these data are in agreement with previous studies. Thus, it was 
observed that only 14% of adults in the state of Michigan would 
take the right attitude when faced with this situation.6 Within the 
same perspective, the results presented in Figure 1 demonstrate 
that 80% of high school students in Brazilian public schools did not 
present even the minimum conditions to be able to assist an indi-
vidual in the event of a stroke situation, and 79.5% of these students 
were unaware of any risk factors regarding this condition (Table 1).

Other studies, in which it was shown that the prognosis for stroke 
victims who receive early care was better, have demonstrated that 
the costs resulting from treatment of stroke cases are lower when 
patients are attended early.7,8 Early arrival of patients at medical ser-
vices depends on prior knowledge of stroke symptoms. One strategy 
for increasing the population’s awareness about stroke symptoms 

is to provide training on stroke recognition, starting from the time 
of high school education. Planning for this could be facilitated by 
means of investments in first aid education. Through this learning, 
students would be better prepared to activate the emergency services 
in a timely manner.7,8 The present study evaluated the level of knowl-
edge of high school students about stroke and can guide educational 
policies regarding the subject, and especially regarding the deficit in 
recognizing stroke and activating the emergency medical services. 

The students’ lack of knowledge regarding first aid for stroke 
may reflect a lack of interest in the topic and an absence of infra-
structure in educational institutions that focuses on theoretical 
and practical training relating to strokes. This lack of information 
results from the fact that this topic is rarely addressed in schools. 
Recent studies conducted outside of Brazil have indicated that 
there is a need for a broad educational program on stroke within 
the school context.9 Moreover, Brazilian students are not trained 
for this because educators are unprepared in relation to basic first 
aid measures in emergency situations.10 

Investment in education is a potential solution for mitigating 
the low preparedness of Brazilian students in the event of a stroke 
and for providing training for educators and students. Seminars and 
posters are among the teaching strategies that have been recom-
mended by a number of authors.11 Studies conducted in countries 
such as the United States, Portugal and South Korea have demon-
strated that stroke intervention taught in schools is an effective 
alternative for making students aware of the risk factors, symptoms 
and management of stroke patients.12,13 Additionally, this approach 
in educational institutions has also increased the knowledge of stu-
dents’ parents.11 Dissemination of knowledge acquired within the 
school scenario tends to provide a long-term contribution to the 
knowledge of the population, since parents may also disseminate 
this knowledge. Furthermore, this knowledge may also be used 
in the job market, since upon leaving school, many young people 
choose to enter the job market working in places with large gath-
erings of people, such as shopping malls, parks and airports, where 
the chances of witnessing a stroke are greater. 

Table 2. Odds ratios of the association between baseline characteristics and stroke knowledge

Variables n (%)
Knowledge of at least one stroke symptom or risk factor

Stroke symptoms Stroke risk factors EMS telephone
OR (95% CI) OR (95% CI) OR (95% CI)

Sex
Female 982 (54.9) 1 1 1
Male 806 (45.1) 0.63 (0.52-0.77) 0.62 (0.49-0.79) 1.04 (0.85-1.28)

Schooling (years)
10 882 (49.3) 1 1 1
> 10 906 (50.7) 1.64 (1.30-2.07) 1.27 (0.96-1.68) 1.19 (0.93-1.52)

Age (years)
15 427 (23.9) 1 1 1
16 697 (39.0) 1.29 (0.83-2.00) 0.86 (0.63-1.18) 1.04 (0.66-1.65)
17 486 (27.2) 1.02 (0.68-1.51) 0.88(0.60-1.28) 1.21 (0.81-1.81)
18 178 (9.9) 0.98 (0.68-1.40) 1.19(0.74-1.91) 1.70 (1.14-2.52)

OR = odds ratio; CI confidence interval; EMS = emergency medical services.

Figure 1. Decision-making capacity for dealing with stroke. 



ORIGINAL ARTICLE | Rodrigues MS, Santana LF  Fernandes Castro AP,  Almeida Coelho KK,  
Guimarães MP, Gomes OV, Schwingel PA, Cerqueira Filho RB, Guimarães MD, Moura JC

528     Sao Paulo Med J. 2022; 140(4):525-30

The lack of knowledge of high school students in Brazilian 
schools regarding stroke, along with their inability to activate the 
emergency services, may cause complications for patients. The time 
that elapses until hospital admission, among individuals with acute 
stroke, is an important determinant of the prognosis. The ideal, for 
patients to receive care with the greatest chance of success, is that 
admission should not be more than 4.5 hours after the onset of the 
first symptoms of the most prevalent type of stroke, i.e. the ischemic 
subtype.14 Delaying patient admission to a hospital will considerably 
reduce the chances of being able to treat complications, considering 
that studies have reported that if patients are not treated during an 
ischemic stroke, they may lose 1.9 million neurons every minute.15 

In reality, few patients arrive at emergency units in a timely 
manner and, therefore, patients are not always able to receive the 
initial treatment.16,17 The main reason why stroke patients experience 
delays in arriving at a hospital relates to the lack of knowledge on 
this subject.17 Analysis on the situation of students in Brazilian high 
schools from the results presented here shows that most of the target 
population of this study constituted a group presenting character-
istics that are likely to cause delay in the admission of patients with 
stroke, i.e. this was a group with little understanding of the subject.

Students with more than 10 years of schooling (OR: 1.64%; 
95% CI: 1.30-2.07) had greater knowledge of the signs and symp-
toms of stroke (Table 3). This result is similar to what had been 
observed in other studies developed in the Brazilian population, 
in which individuals with higher levels of education had greater 
ability to recognize the signs and symptoms of stroke.18,19 The group 
of 18-year-old students (OR: 1.70%; 95% CI: 1.14-2.52) knew the 
emergency medical services telephone number more often than 
did other age groups (Table 2). This pattern was probably due to 
the fact that the longer a person lives, the greater the chances will 
be that this person will witness a situation in which there is a need 
to call the emergency medical services, or will watch a newscast 
containing information on the emergency medical services tele-
phone number or will study this information when taking part in 
a public job or educational entrance competition. In Brazil, young 
people aged 18 years intensify their studies with a view to entering 
college/university and/or the labor market. On the other hand, the 
difficulties in recognizing stroke were more evident among males. 

Males demonstrated less knowledge with regard to risk factors 
(OR: 0.62%; 95% CI: 0.49-0.79) and signs and symptoms of stroke 
(OR: 0.63%; 95% CI: 0.52-0.77), as presented in Table 2. In general 
terms, there was a tendency for female adolescents to be more inter-
ested in a greater number of health-related topics than were male 
adolescents.20 Population studies carried out in Brazil have also 
reported that there was greater lack of knowledge among men, in 
terms of both risk factors and the signs and symptoms of stroke.18,19 

Development of the present study has reinforced the hypoth-
esis that greater inability to recognize stroke is a trend that is 

perpetuated from adolescence onwards. Thus, it was observed 
in this study that, like in developed countries such as the United 
States,11 Brazilian high school students also seem to share similar 
difficulties in recognizing stroke. This highlights the importance 
of consolidating knowledge on health-related topics even during 
high school. Previous studies have reported that knowledge of 
good practices in healthcare that is consolidated during adoles-
cence tends to last throughout life.18 

Nonetheless, although the present study provides a useful pan-
orama to guide educational and public health policies, it is import-
ant to note that these findings reflect the reality of five municipal-
ities in northeastern Brazil. 

CONCLUSIONS
Although stroke is among the major causes of morbidity and mor-
tality in the world, a considerable deficit of knowledge was observed 
with regard to recognizing the clinical features of stroke, particularly 
among males, and to activating the emergency services. The data 
presented here, from the sample investigated, are alarming, since 
such knowledge is essential for reducing the interval between the 
onset of symptoms and instituting the first therapeutic measures, 
which is a determining factor for the prognosis of stroke victims.
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Annex 1. English version of the questionnaire.
Questions on stroke knowledge:
1. Age:
2. Sex: F_ M_
3. Years of schooling:
4. Do you know what a stroke is?
5. Can you indicate at least three signs or symptoms of a stroke?
6. Can you indicate at least three risk factors for a stroke?
7. What would you do in a stroke situation?
8. What is the telephone number of the emergency medical services in Brazil?

© 2022 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.
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The effect of the shock index and scoring systems for 
predicting mortality among geriatric patients with upper 
gastrointestinal bleeding: a prospective cohort study
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INTRODUCTION
Gastrointestinal (GI) bleeding is a serious and potentially life-threatening condition that causes 
approximately one million hospitalizations per year in the United States alone. GI bleeding cov-
ers bleeding originating from any part of the gastrointestinal tract and may extend from the 
mouth to the anus.1 It is divided into two categories: upper and lower GI bleeding. 

Upper GI bleeding is defined as bleeding in any area from the mouth to the ligament of 
Treitz.2 Patients with upper GI bleeding usually present to emergency services with hematemesis 
or melena, while patients who are hemodynamically unstable and have a large amount of bleed-
ing may also present with hematochezia.3 Upper GI bleeding is estimated to occur in 80-150 out 
of every 100,000 people per year. The estimated mortality rates are between 2% and 15%.4 The 
most common risk factors are a history of upper GI bleeding, use of anticoagulants, use of high 
doses of non-steroidal anti-inflammatory drugs (NSAIDs) and advanced age.2,5

GI bleeding is the most common cause of non-traumatic hemorrhagic shock. Shock is 
generally accompanied by hypotension. However, not every hypotensive patient is in shock. 
In order to clarify the diagnosis, the “shock index”, which is higher in patients with left ven-
tricular dysfunction and fluid loss, has been proposed. It is obtained by dividing the heart 
rate by the systolic blood pressure, and its normal range is considered to be 0.5-0.7. The shock 
index increases in cases of trauma and bleeding, in which the left ventricular stroke volume 
decreases.6-8 It presents great potential for determining possible short-term negative outcomes 
among patients with upper GI bleeding. Additionally, it may be used in emergencies to ascer-
tain changes to the clinical picture and is as effective as other risk-scoring systems that have 
been suggested in the literature.9
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ABSTRACT
BACKGROUND: Gastrointestinal (GI) bleeding is an important cause of mortality and morbidity among 
geriatric patients.
OBJECTIVE: To investigate whether the shock index and other scoring systems are effective predictors of 
mortality and prognosis among geriatric patients presenting to the emergency department with com-
plaints of upper GI bleeding.
DESIGN AND SETTING: Prospective cohort study in an emergency department in Bursa, Turkey.
METHODS: Patients over 65 years admitted to a single-center, tertiary emergency service between May 
8, 2019, and April 30, 2020, and diagnosed with upper GI bleeding were analyzed. 30, 180 and 360-day 
mortality prediction performances of the shock index and the Rockall, Glasgow-Blatchford and AIMS-65 
scores were evaluated.
RESULTS: A total of 111 patients who met the criteria were included in the study. The shock index (P < 
0.001) and AIMS-65 score (P < 0.05) of the patients who died within the 30-day period were found to be 
significantly different, while the shock index (P < 0.001), Rockall score (P < 0.001) and AIMS-65 score (P < 
0.05) of patients who died within the 180-day and 360-day periods were statistically different. In the receiv-
er operating characteristic (ROC) analysis for predicting 360-day mortality, the area under the curve (AUC) 
value was found to be 0.988 (95% confidence interval, CI, 0.971-1.000; P < 0.001).
CONCLUSION: The shock index measured among geriatric patients with upper GI bleeding at admission 
seems to be a more effective predictor of prognosis than other scoring systems.
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Various scoring systems are used to predict prognosis and 
mortality among patients with upper GI bleeding. The most fre-
quently used scoring systems for this purpose are Rockall, Glasgow-
Blatchford and AIMS-65. These use clinical information and results 
from laboratory tests and endoscopy.10 The Rockall score, which 
has the aim of helping to discharge low-risk patients and reduce 
costs, was created based on criteria such as age, comorbidity, shock 
status, endoscopic diagnosis and findings of new bleeding, in order 
to predict rebleeding in patients with upper GI bleeding.11 The aim 
of the Glasgow-Blatchford scoring system is to predict the need 
for intervention to control bleeding. Endoscopic findings are not 
included in the evaluation. Scoring is between 0 and 23, and as the 
score increases, the need for endoscopy also increases.12 AIMS-
65, which is an easy-to-remember and simple scoring system, 
provides a risk score for predicting in-hospital mortality, length 
of stay and cost, for patients with acute upper GI bleeding. It is 
based on the patient’s age, systolic blood pressure, mental status 
and laboratory data.13

OBJECTIVE
The aim of this study was to investigate whether the shock index 
and other scoring systems measured at admission to the emer-
gency department are effective predictors of mortality and prog-
nosis among geriatric patients with upper GI bleeding.

METHODS

Patient selection and location
This study was carried out in the Department of Emergency 
Medicine, University of Health Sciences Turkey, Bursa Yuksek 
Ihtisas Training and Research Hospital, with approval from the 
clinical research ethics committee of the same hospital (protocol 
number: 2011-KAEK-25-2019/05-02; date: May 8, 2019).

In this study, patients over 65 years of age with a diagnosis of 
upper GI bleeding who presented to the Department of Emergency 
Medicine, University of Health Sciences Turkey, Bursa Yuksek 
Ihtisas Training and Research Hospital, between May 8, 2019, and 
April 30, 2020, were prospectively examined.

Exclusion criteria
•	 Patients aged under 65 years 
•	 Patients with lower GI bleeding
•	 Upper GI bleeding due to traumatic causes
•	 Patients who did not undergo endoscopy
•	 Patients in whom upper GI bleeding was not detected, accord-

ing to the results from endoscopy

Inclusion criteria
•	 Patients aged 65 and over

•	 Patients with upper GI bleeding, according to the results 
from endoscopy

Methods and measurements
A total of 128 patients were included in the study. Two of the 
patients were excluded because endoscopy could not be per-
formed; five were excluded because no focus of bleeding could 
be detected through endoscopy; and ten patients were excluded 
because they could not be reached. Thus, a total of 111 patients 
over the age of 65 years who met the criteria and were diagnosed 
with upper GI bleeding through the tests and examinations were 
included in the study.

The patients’ vital signs and laboratory findings, and especially 
their demographic information, pulse rate and systolic and diastolic 
blood pressures, were recorded at admission. The “shock index” 
was calculated by dividing the patients’ pulse rate at the time of 
first admission by the systolic blood pressure. The patients’ exist-
ing comorbidities, current medications and endoscopy results were 
followed up and recorded on the case report forms.

All patients underwent endoscopy at the University of Health 
Sciences Turkey, Bursa Yuksek Ihtisas Training and Research 
Hospital. Upper GI bleeding due to peptic ulcer was recorded 
according to the forest classification. The Rockall, Glasgow-
Blatchford and AIMS-65 scores were calculated for all patients. 

The study endpoints were defined as mortality within 30 days, 
within 180 days and within 360 days. Consent and contact infor-
mation were obtained from the patients or their relatives. The 
patient and/or patient’s relatives were called on days 30, 180 and 
360 to get information about his or her latest status, following the 
outcome from the emergency department. 

Statistical analysis
IBM SPSS Statistics for Windows, version 21.0, released 2012 
(IBM Corp., Armonk, New York, United States), was used for 
statistical analysis. Descriptive statistics were expressed as the 
mean ± standard deviation or the median plus interquartile range 
(IQR) (25%-75%), while categorical variables were expressed as 
the number and percentage (%). The Kolmogorov-Smirnov test 
was used to test the normality of the distribution of the data. The 
assumption of homogeneity of variances was investigated using 
Levene’s test. 

The significance of differences between the groups, in terms of 
continuous numerical variables in which the statistical assumptions 
of parametric tests were met, was evaluated using Student’s t test. 
The significance of differences, regarding continuous numerical 
variables in which the statistical assumptions of parametric tests 
were not met, was investigated using the Mann-Whitney U test. 
Spearman’s correlation analysis was used to evaluate the relation-
ship between variables with nonparametric distribution. 
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A receiver operating characteristic (ROC) curve was drawn to 
investigate the 30, 180 and 360-day mortality prediction perfor-
mances of the shock index and Rockall, Glasgow-Blatchford and 
AIMS-65 scores. Logistic regression analysis was performed to 
determine the factors affecting mortality. The results were reported 
with the 95% confidence interval (CI), and P < 0.05 was consid-
ered statistically significant.

RESULTS
A total of 111 patients were included in the study. The patients’ 
median age was 76 years (IQR 25-75: 69-82), and 72 (64.9%) of 
them were male. Among all the patients, 97 (87.4%) had a his-
tory of drug use. The most commonly used drug was acetyl-
salicylic acid (ASA), which was used by 33.3%. There were 100 
patients (90.1%) with a history of comorbidities. The most com-
mon comorbidities were hypertension (HT) (42.3%) and coro-
nary artery disease (CAD) (38.7%), respectively. Seventeen of the 
patients (15.3%) died within 30 days while the 360-day mortality 
rate was 38.7% (Table 1). The median heart rate of the patients 
was 97/min (IQR 25-75: 83-118), the median systolic blood pres-
sure (SBP) value was 108 mmHg (IQR 25-75: 90-126), and the 
mean shock index was 0.996 ± 0.389 (Table 2). 

The Mann-Whitney U test was performed to investigate 
whether there were any differences in the patients’ median shock 
index or Rockall, Glasgow-Blatchford and AIMS-65 scores, with 
regard to 30, 180 and 360-day mortality. The results showed that 
the shock index and AIMS-65 score were significantly different 
among patients who died within 30 days (P < 0.001 and P < 0.05). 
Additionally, the shock index, Rockall score and AIMS-65 score 
were found to be significantly different in patients with 180-day 
mortality (P < 0.001, P < 0.001 and P < 0.05). Lastly, the shock 
index, Rockall score and AIMS-65 score were found to be signifi-
cantly different among patients with 360-day mortality (P < 0.001, 
P = 0.001 and P < 0.05) (Table 3).

The diagnostic value of the patients’ shock index and Rockall, 
Glasgow-Blatchford and AIMS-65 scores for 30, 180 and 360-day 
mortality were analyzed using ROC. For 30-day mortality, the area 
under the curve (AUC) for the shock index was 0.911 (P < 0.001) 
while the AUC for the AIMS-65 score was 0.662 (P < 0.05). For 
180-day mortality, the AUC for the shock index was found to be 
0.960 (P < 0.001), the AUC for the Rockall score was 0.714 (P < 
0.001) and the AUC for the AIMS-65 score was 0.657 (P < 0.05). 
For 360-day mortality, the AUC for the shock index was 0.988 (P 
< 0.001), the AUC for the Rockall score was 0.690 (P < 0.05) and 
the AUC for the AIMS-65 score was 0.641 (P < 0.05) (Figure 1). 

When the cutoff value of the shock index for 30-day mortality 
was 1.240, the sensitivity was found to be 82.4% and the specificity 
was 81.9%. When the cutoff value of the AIMS-65 score was 1.5, 
the sensitivity was found to be 76.5% and the specificity was 50.0%. 

When the cutoff value of the shock index for 180-day mortality 
was 1.205, the sensitivity was 91.2% and the specificity was 92.2%. 
When the cutoff value of the Rockall score was 5.5, the sensitivity 
was found to be 38.2% and specificity was 61.8%. When the cut-
off value of the shock index for 360-day mortality was 1.06, the 
sensitivity was 95.3% and the specificity was 94.1%. Accordingly, 
it can be seen that the performance of the shock index was sig-
nificantly better than that of the other scoring systems (Table 4).

Logistic regression analysis was performed using variables of 
gender, comorbidities and drug use history, which were thought 
to have an effect on 360-day mortality. The history of drug use was 
found to be an effective factor for diagnosing 360-day mortality 
(Exp beta = 6.489; 95% CI, 1.607-26.208; P = 0.009) (Table 5).

DISCUSSION
The history of drug use has an important place in the etiology of 
patients with upper GI bleeding. ASA and NSAIDs cause bleed-
ing by inhibiting platelet aggregation and causing damage to the 
GI mucosa. 

In a study by Loperfido et al., aspirin use was shown to be in 
first place among the causes, in patients presenting with upper 
GI bleeding.14 In a study by Laursen et al., use of ASA took first 
place with a rate of 41%.15 In our study, 87.4% of the patients had 
a history of drug use. The most commonly used drug was ASA, by 
33.3% of the patients. Another important finding from our study 
was that the drugs used by the patients were an independent fac-
tor for 360-day mortality (odds ratio, OR = 6.489; 95% CI, 1.607-
26.208; P = 0.009). Additionally, the most commonly used drug 
among the patients was ASA, which was consistent with the find-
ings in the literature.

One of the most important factors that increase mortality and 
morbidity in cases of upper GI bleeding is the patients’ existing 
comorbidities. In a prospective study conducted by Palmer, involv-
ing 14,000 people, the most common comorbidities were found to 
be HT and CAD.16 In a prospective study by Köksal et al., in which 
patients with upper GI bleeding were examined, the most com-
mon comorbidity was found to be chronic liver disease, with a rate 
of 30%.17 Stanley et al., on the other hand, showed that CAD was 
the most common comorbidity in patients with upper GI bleed-
ing.18 In our study, 90.1% of the patients had a history of comor-
bidities. The most common comorbidities were HT (42.3%) and 
CAD (38.7%), respectively. Examination of the literature shows 
that there are differences in terms of comorbidities. The reason 
for this may be the distribution of the frequency of the disease 
according to geographical region and the differences in the age 
groups of the patients.

The shock index is obtained by dividing the heart rate by 
the systolic blood pressure, and its normal value is between 0.5 
and 0.7. When the shock index is greater than 0.9, presence of 
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Table 1. Clinical and demographic data 
Variables   n   %

Gender
Female 39 35.1

Male 72 64.9

Hematemesis
No 63 56.8
Yes 48 43.2

Melena
No 14 12.6
Yes 97 87.4

History of drug use
No 14 12.6
Yes 97 87.4

LMWH
No 106 95.5
Yes 5 4.5

Clopidogrel
No 96 86.5
Yes 15 13.5

Factor Xa inhibitor
No 99 89.2
Yes 12 10.8

Warfarin
No 96 86.5
Yes 15 13.5

ASA
No 74 66.7
Yes 37 33.3

NSAIDs
No 95 85.6
Yes 16 14.4

PPI/H2-receptor antagonists
No 81 73
Yes 30 27

Comorbidities
No 11 9.9
Yes 100 90.1

DM
No 83 74.8
Yes 28 25.2

HT
No 64 57.7
Yes 47 42.3

AF
No 99 89.2
Yes 12 10.8

CAD
No 68 61.3
Yes 43 38.7

CHF
No 98 88.3
Yes 13 11.7

CVDs
No 105 94.6
Yes 6 5.4

COPD/Asthma
No 100 90.1
Yes 11 9.9

Liver cirrhosis
No 105 94.6
Yes 6 5.4

Malignancy
No 101 91
Yes 10 9

Other disorders
No 74 66.7
Yes 37 33.3

Outcome from emergency
Admission 96 86.5
Discharge 11 9.9

Referral 4 3.6

30-day mortality 
No 94 84.7
Yes 17 15.3

180-day mortality
No 77 69.4
Yes 34 30.6

360-day mortality
No 68 61.3
Yes 43 38.7

Total 111 100

LMWH = low molecular weight heparin; ASA = acetyl salicylic acid; NSAIDs = nonsteroid anti-inflammatory drugs; PPI = proton pump inhibitor; DM = diabetes 
mellitus; HT = hypertension; AF = atrial fibrillation; CAD = coronary artery disease; CHF = congestive heart disease; CVDs = cerebrovascular diseases; COPD = 
chronic obstructive pulmonary disease.
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conditions that cause a decrease in left ventricular stroke vol-
ume, such as sepsis, trauma or bleeding, needs to be consid-
ered.6-8 In patients with upper GI bleeding, a decrease in left 
ventricular volume due to the amount of bleeding causes an 
increase in the shock index. In a study conducted by Jung et al. 
in 2019, the mean shock index was found to be 0.72 in patients 
with upper GI bleeding.10 Rassameehiran et al. observed that 
mortality and the need for transfusion became greater among 
patients with upper GI bleeding when the shock index was above 
0.78. They also claimed that the shock index would be a good 
predictor for determining the short-term negative outcomes of 

patients with upper GI bleeding.9 In our study, the mean shock 
index was found to be 0.996 ± 0.389. We believe that the value 
that we found differed from what had been reported in the lit-
erature because the population examined was 65 years of age 
and over, comorbidities that cause mortality occurred more 
frequently in these patients and the drugs used by the patients 
may have had an effect. 

Considering mortality, which was the most important end-
point of our study, we observed that the results in the literature 
differed between studies. The mean mortality among patients 
with upper GI bleeding was reported to be 2%-15% in the liter-
ature.4 Robertson et al. found that the in-hospital mortality rate 
due to upper GI bleeding was 4.2%, while Budimir et al. indi-
cated that the 30-day mortality rate due to peptic ulcer bleeding 
was 5.2%.19,20 Additionally, Yaka et al. found that the in-hospital 
mortality rate due to upper GI bleeding was 7.1%.21 Similarly, in a 
study by Stanley et al., the 30-day mortality rate was found to be 
7%.18 Most of the studies in the literature investigated in-hospital 
or 30-day mortality. In our study, in addition to 30-day mortal-
ity, we also examined 180 and 360-day mortality rates. We think 
that these results will contribute to the literature. In addition, 
the mortality rates in our study were generally higher, contrary 
to the data in the literature. We think that this was because the 
population that we examined consisted of elderly patients and 
because they had high numbers of comorbidities.

Table 2. Frequency table of variables
Variables Value
GCS, median (IQR 25-75) 15 (15-15)
SBP, median (IQR 25-75) 108 (90-126)
DBP, median (IQR 25-75) 70 (60-78)
Fever, mean ± SD 36.53 ± 0.64
SpO2, median (IQR 25-75) 96 (95-98)
Pulse, median (IQR 25-75) 97 (83-118)
Shock index, mean ± SD 0.996 ± 0.389
Rockall score, median (IQR 25-75) 5 (4-5)
Glasgow-Blatchford score, median (IQR 25-75) 11 (8-12)
AIMS-65 score, median (IQR 25-75) 2 (1-2)

GCS = Glasgow coma scale; SBP = systolic blood pressure; DBP = 
diastolic blood pressure; IQR = interquartile range; SD = standard 
deviation; SpO2 = oxygen saturation. 

Table 3. Mortality analysis on variables using Mann-Whitney U test

 
30-day 

mortality
n

Median  
(IQR 25-75)

P value
180-day 

mortality
n

Median 
(IQR 25-75)

P value
360-day 

mortality
n

Median 
(IQR 25-75)

P-value

Shock 
index

No 94
0.76                                

(0.67-1.18)

< 0.001

No 77
0.73            

(0.64-0.91)

< 0.001

No 68
0.70              

(0.63-0.83)

< 0.001Yes 17
1.53               

(1.26-1.76)
Yes 34

1.43           
(1.24-1.60)

Yes 43
1.36              

(1.22-1.56)

Total 111
0.86            

(0.68-1.28)
Total 111

0.86            
(0.68-1.28)

Total 111
0.86             

(0.68-1.28)

Rockall 
score

No 94
4.00           

(4.00-5.00)

> 0.05

No 77
4.00            

(3.50-5.00)

< 0.001

No 68
4.00            

(3.00-5.00)

< 0.05Yes 17
5.00           

(5.00-5.50)
Yes 34

5.00           
(5.00-6.00)

Yes 43
5.00            

(5.00-6.00)

Total 111
5.00             

(4.00-5.00)
Total 111

5.00           
(4.00-5.00)

Total 111
5.00            

(4.00-5.00)

Glasgow-
Blatchford 
score

No 94
11.00          

(8.00-12.00)

> 0.05

No 77
11.00        

(8.00-11.00)

> 0.05

No 68
11.00          

(8.00-11.75)

> 0.05Yes 17
11.00         

(8.50-12.50)
Yes 34

11.00         
(8.75-13.00)

Yes 43
11.00         

(8.00-12.00)

Total 111
11.00         

(8.00-12.00)
Total 111

11.00        
(8.00-12.00)

Total 111
11.00         

(8.00-12.00)

AIMS-65 
score

No 94
1.50           

(1.00-2.00)

< 0.05

No 77
1.00           

(1.00-2.00)

< 0.05

No 68
1.00            

(1.00-2.00)

< 0.05Yes 17
2.00             

(1.50-3.00)
Yes 34

2.00           
(1.00-2.25)

Yes 43
2.00            

(1.00-2.00)

Total 111
2.00          

(1.00-2.00)
Total 111

2.00           
(1.00-2.00)

Total 111
2.00            

(1.00-2.00)

IQR = interquartile range.
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Table 4. Cutoff values for the shock index, Rockall score, Glasgow-Blatchford score and AIMS-65 score for predicting 30, 180 and 360-day mortality
Variables AUC (95% Cl) P Risk factor Cutoff value Sensitivity % Specificity %

30-day mortality

0.911 (0.854-0.967) < 0.001 Shock index
1.125 94.1 72.3
1.240 82.4 81.9
1.265 76.5 83.0

0.643 (0.507-0.778) > 0.05 Rockall score
3.5 88.2 22.3
4.5 88.2 51.1
5.5 23.5 77.7

0.526 (0.381-0.671) > 0.05 Glasgow-Blatchford score
8.5 76.5 25.5
9.5 70.6 33.0

10.5 52.9 44.7

0.662 (0.521-0.803) < 0.05 AIMS-65 score
1.5 76.5 50.0
2.5 29.4 89.4

180-day mortality

0.960 (0.926-0.994) < 0.001 Shock index
1.100 97.1 87.0
1.170 82.4 81.9
1.205 91.2 92.2

0.714 (0.609-0.820) < 0.001 Rockall score
3.5 88.2 11.8
4.5 85.3 14.7
5.5 38.2 61.8

0.565 (0.448-0.682) > 0.05 Glasgow-Blatchford score
8.5 76.5 23.5
9.5 73.5 26.5

10.5 58.8 41.2

0.657 (0.547-0.768) < 0.05 AIMS-65 score
1.5 73.5 26.5
2.5 23.5 76.5

360-day mortality

0.988 (0.971-1.000) < 0.001 Shock index
0.955 97.7 91.2
1.060 95.3 94.1
1.125 90.7 95.6

0.690 (0.588-0.791) < 0.05 Rockall score
3.5 88.4 26.5
4.5 79.1 60.3
5.5 32.6 83.8

0.508 (0.396-0.619) > 0.05 Glasgow-Blatchford score
8.5 72.1 23.5
9.5 67.4 32.4

10.5 53.5 44.1

0.641 (0.535-0.746) < 0.05 AIMS-65 score
1.5 69.8 55.9
2.5 20.9 91.2

AUC = area under the curve; CI = confidence interval. 

AUC = area under the curve.

Figure 1. Receiver-operating characteristic curves of the shock index (SI), Rockall score (RS), Glasgow-Blatchford score (GBS) and the 
AIMS-65 scores for predicting 30, 180 and 360-day mortality. 
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Various scoring systems are used to predict prognosis and mor-
tality among patients with upper GI bleeding. The most commonly 
used ones are the Rockall, Glasgow-Blatchford and AIMS-65 scores. 
These are obtained using the clinical information, laboratory data 
and endoscopy results of the patients.10,19 In the study by Robertson 
et al., the AIMS-65 score was found to be better than the Glasgow-
Blatchford and Rockall scoring systems for predicting mortality 
and the need for intensive care.19 In the study by Laursen et al., it 
was shown that the Glasgow-Blatchford and Rockall scoring sys-
tems were not useful for predicting 30-day mortality.15 A study by 
Bryant et al. on 708 patients showed that the Glasgow-Blatchford 
score was better than the Rockall score for predicting re-bleed-
ing, need for surgery, need for transfusion and mortality.22 Wang 
et al. considered that all three scoring systems were inadequate.23 
In a study on 3,012 patients, Stanley et al. found that the Glasgow-
Blatchford score was better than the Rockall and AIMS-65 scores 
for predicting intervention or mortality.18 In the study by Jung et al. 
in 2019, comparing the shock index and the Rockall, Glasgow-
Blatchford and AIMS-65 scores, they found that the Glasgow-
Blatchford score and shock index were better for predicting pos-
sible adverse events.10 In a study by Tang et al., the AIMS-65 and 
Glasgow-Blatchford scores were clinically more useful for predict-
ing 30-day mortality than the pre-endoscopic Rockall and Baylor 
scores, among patients with acute upper GI bleeding presenting 
to emergency services.24 In a review of 16 studies. Ramaekers et al. 
claimed that these scoring systems were not strong and that their 
use was not recommended in clinical practice.25 

There is not enough data in the literature for the shock index, 
with regard to predicting mortality among geriatric patients with 
upper GI bleeding. In a retrospective study by Rassameehiran et al., 
the shock index was compared with other scoring systems and was 
found to be the best predictor of the need for endoscopic treat-
ment among patients with acute upper GI bleeding.9 In a study by 
Saffouri et al., the shock index was found to have weaker perfor-
mance than other scoring systems for predicting 30-day mortality 
among patients with acute upper GI bleeding.26 

In our study, we found that the shock index and AIMS-65 
score had statistically better results than the Rockall and Glasgow-
Blatchford scores for predicting 30-day mortality. Similarly, we 
found that the shock index and AIMS-65 and Rockall scores had 

statistically better results than the Glasgow-Blatchford score for 
predicting the 180-day and 360-day mortality rates. Both the shock 
index and the AIMS-65 score outperformed other scoring systems 
for predicting mortality within 30, 180 and 360 days. 

However, we believe that the fact that the patients included 
in our study were older than 65 years may have affected the suc-
cess of the AIMS-65 score. As seen in the literature, there is no 
consensus on the effectiveness of the shock index and other scor-
ing systems for predicting mortality and other possible compli-
cations among patients with upper GI bleeding. Saffouri et al. 
found that the performance of the shock index was weak with 
regard to predicting the 30-day mortality rate in their study.26 We 
think that the fact that the patients included in their study were 
younger and had less comorbidity may have caused that result. 
We also believe that the shock index could not be evaluated as 
a significant predictor of mortality in the study by Saffouri et al. 
due to the hemodynamical instability of their patients at the time 
of admission, relatively young age of the patients and presence 
of cardiovascular compensation.

In our study, we found that the shock index was much more 
effective for predicting 30, 180 and 360-day mortality, which were 
the endpoints of the study, than the other scoring systems. In par-
ticular, both the AUC and the cutoff values of the shock index were 
statistically more significant than other scoring systems. When the 
cutoff value for the shock index regarding 30-day mortality was 
1.240, the sensitivity was found to be 82.4% and the specificity 
was 81.9%. When the 180-day mortality cutoff value was 1.205, the 
sensitivity was found to be 91.2% and the specificity was 92.2%. 
Lastly, when the 360-day mortality cutoff value was 1.06, the sen-
sitivity was found to be 95.3% and the specificity was 94.1%. We 
believe that these cutoff values determined for the shock index 
will have a major role in the treatment and follow-up of geriatric 
patients with upper GI bleeding.

Limitations
The most important limitation of our study was that it was a sin-
gle-center study. In addition, we think that the relatively small 
number of patients was another important limitation. In order to 
obtain results with greater accuracy and reliability, further multi-
center studies with larger populations would be required.

Table 5. Analysis of variables using logistic regression

Variables B S.E. Wald df P Exp(B)
95% CI

Lower Upper
Gender -278 438 402 1 526 757 321 1.789
Drug use 1.870 712 6.895 1 009 6.489 1.607 26.208
Comorbidities -1.747 926 3.559 1 059 174 028 1.070
Constant -458 274 2.796 1 094 632    

B = coefficient; S.E. = standard error; df = degrees of freedom; Exp(B) = exponentiation of the B coefficient; CI = confidence interval.



ORIGINAL ARTICLE | Dogru U, Yuksel M, Ay MO, Kaya H, Ozdemir A, Isler Y, Bulut M

538     Sao Paulo Med J. 2022; 140(4):531-9

CONCLUSION
The shock index, which is a simple, inexpensive and noninva-
sive parameter that can be obtained only from vital signs, is a 
more effective predictor for prognosis than other scoring sys-
tems, among geriatric patients with upper GI bleeding present-
ing to emergency departments.
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Prematurity and functional gastrointestinal disorders in 
infancy: a cross-sectional study
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INTRODUCTION
Functional gastrointestinal disorders (FGIDs) are defined as a variable combination of chronic 
or recurrent gastrointestinal symptoms that are not explained by structural or biochemical 
abnormalities.1 In addition to the discomfort caused by clinical manifestations, FGIDs cause 
stress and anxiety in families. They compromise these families’ quality of life and cause them to 
incur increased healthcare expenditure.2,3

A review of the literature4 published in 2015 showed that the prevalence of FGIDs in infants 
shows wide variability due to the heterogeneity of the diagnostic criteria used in different stud-
ies. The Rome IV criteria5 are currently the most widely accepted method for diagnosing FGIDs.

The pathophysiology of FGIDs is still not fully established.6 It has been proposed that inter-
action of multiple factors, such as genetic susceptibility, early life experiences, sociocultural 
issues and coping mechanisms, leads to development of different phenotypes and pain response 
behaviors, including FGIDs.

 Prematurity is considered to be a risk factor for the development of some FGIDs, especially 
infant colic7 and regurgitation.8 A recent study9 using the Rome III criteria showed that there 
was higher prevalence of FGIDs among infants born preterm than among infants born full term; 
however, both groups showed high prevalence of FGIDs. Recent studies conducted in Colombia 
and Europe have found no association between prematurity and functional gastrointestinal dis-
orders, respectively, in the age ranges of 10 to 18 years and under 4 years.10,11

In general, preterm infants face greater complications during the neonatal period, such as longer 
hospital stays, greater need for invasive painful procedures and higher use of medications, which may 
lead to changes to the development and maturation of some organs, such as the brain and intestines; these 
changes might explain abnormalities in pain processing12 and thus contribute to the onset of FGIDs.
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ABSTRACT
BACKGROUND: Functional gastrointestinal disorders (FGIDs) are defined as a variable combination of 
chronic or recurrent gastrointestinal symptoms that are not explained by structural or biochemical abnor-
malities. Their relationship with prematurity has been increasingly studied. 
OBJECTIVE: To compare the frequency of FGIDs in preterm and term infants and to evaluate whether 
invasive procedures during the neonatal period in preterm infants are associated with greater likelihood 
of FGIDs in the first two years of life.
DESIGN AND SETTING: Controlled nested cross-sectional study conducted in a Brazilian university hospital. 
METHODS: This was a controlled nested cross-sectional study on a retrospective cohort of infants born 
preterm who were compared with infants born at term regarding the presence of FGIDs. Medical consul-
tations were conducted by a single pediatric gastroenterologist to obtain information on the gestational 
and neonatal periods and on clinical manifestations of the digestive tract. The Rome IV criteria for the 
diagnosis of FGIDs were used.
RESULTS: A total of 197 infants (< 24 months), including 99 preterm and 98 term infants, were studied. 
Infant regurgitation was more prevalent in term infants (35.1% and 15.6%; P < 0.001). The frequencies 
of other FGIDs (infant colic, functional constipation, functional diarrhea and infant dyschezia) in preterm 
infants did not differ from those of term infants (P > 0.05). No relationship was found between invasive 
procedures during the neonatal period and development of FGIDs in preterm infants.
CONCLUSION: Infants born preterm did not have higher frequency of FGIDs in the first two years of life.
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OBJECTIVE
The main objective of this study was to compare the frequency 
of FGIDs in infants born preterm with that in infants born at 
term, using the Rome IV criteria. The secondary objective was 
to evaluate whether there was any association between sociode-
mographic variables and invasive procedures during the neona-
tal period and the development of FGIDs in preterm infants dur-
ing their infancy.

METHODS 

Study design
This was a controlled nested cross-sectional study in a retro-
spective cohort of premature infants who were compared with a 
group of full-term babies, with regard to the presence of FGIDs.

All infants in both groups underwent a consultation with a 
pediatric gastroenterologist. In the consultation, information on 
the infant’s gestational and neonatal history and any occurrence 
of gastrointestinal symptoms was obtained, and a complete phys-
ical examination was performed. The Rome IV criteria were used 
to characterize FGIDs.

Infants were included after their guardians had agreed to par-
ticipate in the study and had signed an informed consent statement. 
The project was approved by the Research Ethics Committee of 
the Universidade Federal de São Paulo (UNIFESP) under CAAE 
no. 66233517.0.0000.5505, on May 5, 2017.

Preterm and term groups
All preterm infants seen consecutively at the Preterm Outpatient 
Clinic of the Neonatal Pediatric Division of the Department of 
Pediatrics of Escola Paulista de Medicina (EPM), UNIFESP, dur-
ing the study period (2017-2019), were recruited. The following 
inclusion criteria were adopted: gestational age less than 37 weeks 
and current corrected age at the time of the study of between 30 
days and 24 months.

The group of full-term infants (aged 30 days to 24 months) 
was recruited from a primary care unit and an immunization cen-
ter, both in the metropolitan region of São Paulo. Infants born at a 
gestational age greater than or equal to 37 weeks and a birth weight 
> 2500 g were included.

The following exclusion criteria were used for both groups: pre-
vious abdominal surgery, presence of past or current gastrointesti-
nal tract disease, cerebral palsy, severe congenital malformations 
and presence of an alternative feeding route (such as gastrostomy 
or enteral probe) or tracheostomy.

Gestational and neonatal history and economic classification
Records containing information on the cohort of preterm infants 
since their birth are kept at the Preterm Outpatient Clinic of the 

Neonatal Pediatric Division of Escola Paulista de Medicina (EPM). 
Thus, data were collected regarding the gestational period (parity 
and age of the mother and complications during pregnancy) and 
neonatal period (gestational age, weight and length at birth, type 
of delivery, neonatal complications and type of feeding started in 
the maternity ward). The weight-for-gestational age was classi-
fied in accordance with the INTERGROWTH-21st curve.14 Data 
on invasive procedures performed during the stay in the neonatal 
unit (orotracheal intubation, umbilical catheterization or use of 
orogastric tube), any use of red blood cell transfusion, parenteral 
nutrition, cardiopulmonary resuscitation in the delivery room or 
antibiotics in the neonatal period, the length of hospital stay and 
any occurrence of sepsis were recorded.

For the full-term infants, these data were obtained from the 
maternity discharge summary in the child’s health record or, in 
the absence of these documents, from information provided by 
the mother or guardian.

Socioeconomic class was evaluated based on the points system 
of the Brazil Criterion version 2015 of the Brazilian Association of 
Survey Companies (Associação Brasileira de Empresas de Pesquisa, 
ABEP; São Paulo, Brazil).

Standardized consultation with pediatric gastroenterologist
Pediatric consultations for the infants in both groups were con-
ducted by a single pediatric gastroenterologist. The frequency of 
regurgitation and its warning signs (retching, hematemesis, aspi-
ration, apnea, failure to thrive, feeding or swallowing difficulties 
or abnormal posturing), daily duration of crying and irritability, 
presence and duration of efforts to evacuate, frequency of evacu-
ation, stool consistency, presence of pain when evacuating and 
any history of fecal impaction were recorded. Considering these 
clinical characteristics, the diagnosis of FGIDs was established 
in accordance with the Rome IV criteria5 for infant regurgita-
tion, infant colic, functional diarrhea, infant dyschezia and func-
tional constipation. To ensure greater accuracy of the results and 
avoid memory bias, only the clinical gastrointestinal tract mani-
festations that occurred at the time of the study were considered. 
FGIDs that had occurred in the past and had disappeared by the 
time of the study were not considered.

During the consultation with the pediatric gastroenterologist, 
the following information was also collected: history of previous 
infection (acute otitis media, bronchiolitis, pneumonia, urinary 
tract infection or acute gastroenteritis); family history of gastro-
intestinal disorders; current type of breastfeeding (breast milk, 
infant formula or cow’s milk); and current use of medications (use 
of ranitidine, domperidone, anticonvulsants, antibiotics, prednis-
olone and inhaled corticosteroids was investigated).

Regarding the family history of gastrointestinal disorders, infor-
mation was collected about any family history (among parents and 
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first-degree siblings) of chronic constipation, abdominal pain or 
gastroesophageal reflux.

A physical examination was performed, and the results, includ-
ing weight and length, were recorded. Weight was measured using 
a Welmy digital pediatric scale (Welmy, Santa Bárbara d’Oeste, 
Brazil) among the term infants; and using a Filizola Baby digi-
tal pediatric scale (Filizola, São Paulo, Brazil) among the preterm 
infants. Length was measured using a child stadiometer (0-99 
cm). Weight-for-age, height-for-age and body mass index-for-age 
Z scores were calculated using the Anthro software, version 3.2.2 
(World Health Organization, Geneva, Switzerland).

Statistical analysis
The qualitative variables and occurrence of FGIDs in both groups 
(preterm and full-term infants) were compared using the chi-
square test or Fisher’s exact test. Regarding the quantitative vari-
ables, Student’s t test was used to compare the mean ± standard 
deviation when the data were normally distributed; otherwise, 
the median and first and third quartiles were compared using the 
Mann-Whitney test. When necessary, a logistic regression model 
adjusted for age was used. The results from the logistic regression 
were presented as the odds ratio (OR) and respective 95% confi-
dence interval (95% CI).

All analyses were performed using STATA/SE 15.1 for Windows 
(StataCorp, College Station, Texas, United States). P-values < 0.05 
were considered statistically significant.

RESULTS 
The study included 103 infants who were born preterm. Among 
these, four were excluded because they had a gastrointestinal tract 
disease (one had gastroesophageal reflux disease, one had cow’s 
milk protein allergy and two had lactose intolerance, according 
to information provided by their mothers). The group of infants 
born full term consisted of 99 infants, and one was excluded due 
to gastroesophageal reflux disease. Thus, 99 infants born preterm 
and 98 born full term were studied. In the preterm group, the 
current corrected age was used. 

Table 1 shows the characteristics of the infants and their ges-
tational and neonatal histories. The corrected age of the preterm 
infants was significantly higher than that of the term infants. There 
was a higher proportion of male infants in the preterm infant group, 
but the difference was not significant. The mean gestational age 
was 31.4 weeks for the preterm infants and 39.2 weeks for the term 
infants. The preterm group had lower birth weight and length and 
higher proportions of cesarean delivery, need for resuscitation in 
the delivery room and small-for-gestational-age (SGA) infants, 

Table 1. Characteristics and histories of the preterm and term infants
Preterm 
(n = 99)

Term 
(n = 98)

P 

Age (months) 7.2 (3.6; 13.2) 5.3 (3.1; 10.6) 0.010a

Sex (M/F) 58/41 48/50 0.176b

Gestational age (weeks) 31.4 ± 2.6 39.2 ± 1.0 < 0.001c

Weight at birth (g) 1,404.2 ± 379.8 3,321.9 ± 402.8e < 0.001c

Length at birth (cm) 38.5 ± 3.4 48.9 ± 2.0f < 0.001c

Cesarean delivery 76.8% 46.4%g < 0.001b

Small for gestational age 33.3% 12.4%h 0.001b

Resuscitation in the delivery room 43.4% 2.2%i < 0.001b

Antibiotic use in the neonatal period 96.9%j 0.0% < 0.001b

Exclusive breastfeeding in the maternity ward 0.0% 84.4%e < 0.001d

Mixed feeding in the maternity ward 89.9% 15.6%e < 0.001d

Current weight-for-age Z score -0.670 -0.185 < 0.001a

Current length-for-age Z score -0.940 -0.510 0.002a

Current BMI-for-age Z score -0.32 +0.33 < 0.001
Maternal disease during pregnancy 33.3% 14.4%g 0.002b

Socioeconomic classes C, D and E 86.8% 71.7%l 0.016
Current feeding type

Breast milk 13.1% 79.4%g < 0.001b

Infant formula 74.7% 37.1%g < 0.001b

Cow’s milk 25.3% 17.5%g 0.253
Personal history of infection 52.5% 28.9% g 0.003b

Current use of medications 40.4% 4.1% g < 0.00b

Family history of gastrointestinal disorders 31.3% 24.5%m 0.566b

M = male; F = female. aMann-Whitney test; bchi-square test; cStudent’s t test; dFisher’s exact test; e-minformation available from the following numbers of infants: 
en = 96; fn = 91; gn = 97; hn = 89; in = 90; jn = 65; ln = 92; mn = 98.
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and these differences were significant. A higher rate of exclusive 
breastfeeding in the maternity ward was observed for the infants 
who were born full term. There were also significant differences in 
the current weight-for-age, length-for-age and body mass index-
for-age Z scores between the groups. Most of the infants in both 
groups belonged to social classes C, D or E. Preterm infants had 
higher rates of previous infections and were currently using more 
medications and consuming less breast milk than full-term infants.

Table 2 shows the frequency of FGIDs in both groups. The num-
ber of infants evaluated for each disorder varied according to the age 
established through the Rome IV criteria: infant colic, up to 5 months; 
regurgitation, up to 12 months; dyschezia, up to 9 months; constipation, 
up to 24 months; and functional diarrhea, between 6 and 24 months.

The frequency of infant regurgitation was higher in term infants 
than in preterm infants (Table 2). Among the infants in the age 
group for the evaluation of regurgitation, it was observed that the 
mean age of the term infants (4.7 ± 2.6 months) was lower (P = 
0.01) than that of the preterm infants (6.0 ± 3.5 months). In turn, 
the proportion of infants who received breast milk was higher (P 
< 0.001) in the full-term group than in the preterm infant group. 
Considering the differences between the groups regarding age and 

proportion of breastfeeding, a multivariate analysis was performed 
(Table 3) with adjustment for these factors. Infant regurgitation 
remained associated with full-term birth and younger age.

For regurgitation, we also did a separate analysis according to 
semester for the two groups, with the following results. Regarding 
regurgitation among infants < 6 months, 7/34 (18.9%) of the pre-
mature infants and 25/55 (45.6%) of the term infants had regurgi-
tation. When analyzed using the chi-square test, we found a statis-
tical difference between the groups, with P = 0.032, i.e. those born 
at term continued to present a higher prevalence of regurgitation 
even when analyzed according to semester. Regarding regurgita-
tion among infants > 6 months, this was present in 3/30 (10%) 
of the preterm infants and 1/19 (5.53%) of the term infants. As 
expected, the prevalence of regurgitation in the second age cate-
gory was low in both groups.

Despite the higher frequencies of infant colic, functional con-
stipation, functional diarrhea and infant dyschezia in the group 
of preterm infants, the differences were not significant. When the 
presence of at least one FGID was evaluated, no difference was 
observed between the groups (Table 2).

In the group of preterm infants, the association between socio-
demographic variables and neonatal factors (including invasive 
procedures) and FGIDs was studied. The factors of sex, method 
of delivery, gestational age, birth weight, SGA, resuscitation in the 
delivery room, orotracheal intubation, arterial or venous umbil-
ical catheterization, use of an orogastric tube, blood transfusion, 
use of parenteral nutrition, presence of sepsis, use of antibiotic in 
the neonatal period and length of hospital stay did not show any 
relationships (P > 0.05) with occurrences of infant regurgitation, 
infantile colic, functional diarrhea, dyschezia or constipation.

When necessary, the guardians of infants with an FGID were 
instructed by the researcher regarding specific therapeutic measures. 
Infants with more severe clinical manifestations were referred for 
evaluation and follow-up at the outpatient clinic of the Pediatric 
Gastroenterology Division of UNIFESP.

DISCUSSION 
In our study, higher frequency of FGIDs among preterm infants 
or those with a history of invasive neonatal procedures was not 
observed. A recent American study13 using the Rome IV crite-
ria and based on data collected online from 58 infants in the first 

Table 2. Functional gastrointestinal disorders among preterm 
and term infants according to the Rome criteria, considering 
age ranges

Disorder 
(with age range)

Preterm Term 
P 

% (n/N) % (n/N)
Infant regurgitation 

(21 days to 12 months) 15.6% (10/64) 35.1% (26/74) < 0.001a

Infant colic
(birth to 5 months) 10.7% (3/28) 4.3% (2/46) 0.360b

Infant dyschezia
(birth to 9 months) 9.3% (4/43) 7.5% (5/67) 0.735b

Constipation
(birth to 24 months) 17.2% (17/99) 9.2% (9/98) 0.098a

Functional diarrhea
(6 to 24 months) 4.6% (3/65) 0.0% (0/43) 0.274b

One or more FGIDs 
(1 to 8 months) 37.8% (17/45) 47.8% (32/67) 0.298a

(9 to 12 months) 36.8% (7/19) 14.3% (1/7) 0.375b

(13 to 24 months) 20% (7/35) 16.7% (4/24) 0.747a

aChi-square test; bFisher’s exact test. FGIDs = functional gastrointestinal 
disorders.

Table 3. Bivariate and multivariate analyses on the odds of infant regurgitation according to the Rome IV criteria, adjusted for 
breastfeeding and infant age 
Factor ORcrude 95% CI P-value ORadjusted 95% CI P-value 
Group

(term versus preterm) 2.93 1.28-6.68 0.011 3.85 1.26-11.78 0.018
Age, months 0.78 0.67-0.91 0.001 0.76 0.63-0.91 0.002
Breastfeeding 1.77 0.82-3.84 0.149 0.50 0.16-1.51 0.219

OR = odds ratio; CI = confidence interval.
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year of life and 238 children between one and three years of age 
found prevalences of FGIDs that were similar to ours: 24.1% for 
infant regurgitation, 5.2% for infant colic and 12.0% for constipa-
tion. None of the infants had functional dyschezia or functional 
diarrhea. Our results provide evidence compatible with that of 
other studies in the literature,13,15,16 but in addition, it is one of the 
few studies based on information obtained during face-to-face 
consultations performed specifically for this purpose by a pediat-
ric gastroenterologist. 

There are few studies in the literature comparing the prevalence 
of FGIDs among infants born preterm with that of infants born 
full term. A prospective study9 on Italian infants born preterm or 
at term showed that during the first year of life, occurrence of at 
least one FGID according to the Rome III criteria was more preva-
lent among preterm infants (86%) than among term infants (73%). 
The high cumulative prevalence of at least one FGID in that study, 
compared with the findings in our study and in reviews of the lit-
erature is noteworthy.4,15 Preterm infants had higher prevalence 
of regurgitation (45.7%) than term infants (37.3%; P < 0.015), 
in contrast with the results obtained in our study. In our study, 
regurgitation occurred in 35.1% of term infants and in 15.6% of 
preterm infants (P < 0.001). This difference could be explained 
by the type of feeding, since infants fed with maternal milk may 
present more regurgitation.17 

However, the multivariate analysis (Table 3) showed that the 
greater frequency of breastfeeding in the group of term infants did 
not explain the higher frequency of regurgitation. In the Italian 
study,9 no relationship was found between the type of feeding and 
infant regurgitation. The age difference between the two groups 
may be one of the factors explaining the higher prevalence of 
regurgitation among infants born at term. However, according to 
this multiple regression analysis, the greater chance of regurgita-
tion among full-term infants was maintained even after adjusting 
for age (odds ratio, OR = 3.85; 95% confidence interval, CI: 1.26; 
11.78; P = 0.018) (Table 3).

Although there was no significant difference in the frequency 
of infant colic in our study, it was higher among preterm infants. 
This was also observed in the Italian study.9 However, the high 
cumulative rate of infant colic (more than 40% of the study pop-
ulation) in that study is noteworthy. This rate was higher than 
what was found in a Danish study7 on a cohort of 62,761 infants 
that was based on the results from a computer-assisted telephone 
interview. In that study, prevalences of colic of 7.6% among term 
infants and 10.7% among preterm infants were found. These val-
ues were similar to those found in our study.

The higher frequency of infant colic among preterm infants may 
be related to changes in gastrointestinal motility, lower production 
of gastric acid and proteolytic enzymes and lower concentrations 
of secretory immunoglobulin A (IgA) and antimicrobial peptides 

in the gastrointestinal tract, which increase the risk of dysbiosis.18 
Preterm infants also have lower concentrations of lactase in the 
intestinal villi, compared with term infants.18 Increased lactose 
concentration in the large intestine may lead to higher produc-
tion of lactic acid and gases, which can cause pain and abdominal 
distension. Both dysbiosis19 and lactase deficiency20 are possible 
factors related to the development of infant colic. 

The recent observation that use of antibiotics may cause pre-
disposition to dysbiosis and, thus, to greater odds of developing 
FGIDs may be included in this context. In our study, we reviewed 
data on antibiotic use in the neonatal unit: among the 63 preterm 
infants who used antibiotics during the neonatal period, 21 (33.3%) 
developed FGID. Neither of the two preterm infants who did not 
use antibiotics developed any FGID. We used Fisher’s exact test 
to analyze these data and did not find any relationship between 
antibiotic use during the neonatal period in the preterm group 
and future development of any FGID (P = 1.00).

We found higher frequency of constipation among preterm 
infants than among term infants (17.2% versus 9.2%), but the dif-
ference was not significant (P = 0.098). It is worth noting that for 
a significant difference to be achieved (80% power and 5% alpha 
error), it would have been necessary to include 361 patients in 
each group, which would have been unfeasible from an opera-
tional point of view. A study conducted in Denmark17 among 286 
preterm infants showed a high rate (approximately 40%) of laxa-
tive use among preterm infants up to six months of age. 

The only study9 in the literature that evaluated functional 
diarrhea among preterm infants showed a prevalence of 3.3%, 
similar to what was observed in our study. There was also no dif-
ference between full and preterm infants. A study conducted in 
Latin America21 found that the prevalence of functional diarrhea 
was 1.9% among infants in the first year of life, regardless of ges-
tational age at birth.

Regarding dyschezia, the findings from our study also contra-
dicted the expectation of higher frequency among preterm infants: 
the rates found were 9.3% among preterm infants and 7.5% among 
term infants (P = 0.735). Dyschezia is a functional disorder that 
has been little investigated, with few studies in the literature. It 
results from lack of coordination between increased abdominal 
pressure and pelvic floor relaxation during bowel movements.5 It 
has been assumed that preterm infants may have a delay in this 
mechanism that leads to higher rates of dyschezia. However, we 
were unable to confirm this hypothesis.

We also investigated whether neonatal factors in the group of 
preterm infants, including invasive diagnostic and therapeutic pro-
cedures that were experienced during the neonatal period, could 
contribute to development of FGIDs. Orotracheal intubation, use 
of venous or arterial umbilical catheters, use of an orogastric tube, 
parenteral nutrition, length of hospital stay, type of delivery, history 
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of sepsis, gestational age, birth weight and weight for gestational 
age classification were some of the factors analyzed. Although it 
has been suggested in the literature7 that these factors could alter 
the maturation and development of some organs in newborns, thus 
leading to greater risk of development of FGIDs, we were unable 
to confirm this relationship in our study.

Our study had some limitations, such as the small number of 
infants included in the independent analysis on each of the five 
FGIDs, according to the age ranges recommended through the 
Rome IV criteria. For example, we included a total of 99 preterm 
infants in our study, but only 64 were analyzed regarding the pres-
ence of regurgitation (infants up to 12 months of age). Moreover, 
the number of preterm infants with FGIDs was small, which may 
have compromised the analysis on the relationship between inva-
sive diagnostic and therapeutic procedures and the development 
of FGIDs. Other limitations were the cross-sectional nature of the 
study, which did not allow characterization of all FGIDs that had 
occurred or would occur during the first two years of life, and our 
use of a sample consisting of all patients consecutively treated at 
the outpatient clinic, which prevented calculation of the preva-
lence in a probabilistic sample.

On the other hand, the strength of our study was that it was the 
first to compare the frequency of FGIDs among preterm infants 
with their frequency among full-term infants using a comparative 
design and face-to-face consultations in which the Rome IV crite-
ria were used. These face-to-face consultations decreased the risk 
of understanding bias, which can occur in studies that use only 
questionnaires. A physical examination was also performed on 
all the infants, which enabled a more complete assessment that, 
in addition to inclusion of weight and length data, helped estab-
lish the diagnosis of FGIDs.

CONCLUSIONS
We did not find any evidence of higher frequency of FGIDs 
among preterm infants than among infants born full term, dur-
ing the first two years of life. In contrast, we found higher fre-
quency of regurgitation among infants born full term than among 
preterm infants. In addition, there was no relationship between 
invasive diagnostic and therapeutic procedures performed dur-
ing the neonatal period among infants born preterm and devel-
opment of FGIDs during infancy.
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Clinical diagnosis and treatment of primary thyroid tuberculosis: 
a retrospective study
Le-Le SunI, Su DongII, Jia-Lu XuIII, Jin-Xin ZhuIV, Jia LiuV

First Hospital of Jilin University, Jilin Province, China

INTRODUCTION
The World Health Organization (WHO) reported in 2009 that there were 9 million new cases 
of tuberculosis (TB) in the world every year. In 2011, it was estimated that there were about 8.7 
million cases worldwide. It can be seen that the incidence of TB remains high and is spread-
ing rapidly throughout the world.1 Thyroid tuberculosis (TT), also known as tuberculous thy-
roiditis, can be divided into two types: primary and secondary. Secondary thyroid tuberculosis 
occurs after infection with tuberculosis in any other parts of the body. Primary thyroid tuber-
culosis (PTT) is mostly caused by direct infection of the thyroid by Mycobacterium tuberculosis. 
Due to the lack of obvious specificity of clinical manifestations, signs and laboratory and imag-
ing examinations, PTT can be easily misdiagnosed clinically. 

OBJECTIVE 
The objective of this study was to evaluate the diagnostic pattern and management strategy 
among patients with primary thyroid tuberculosis.

METHODS
In this study, the clinical data of nine patients with PTT who were diagnosed in the Department 
of Thyroid Surgery of the First Hospital of Jilin University between March 2015 and June 2020 
were retrospectively analyzed. Age at diagnosis, primary symptoms, preoperative biopsy, opera-
tion method, pathological classification, acid-fast staining test, anti-TB therapy and prognosis 
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ABSTRACT
BACKGROUND: Primary thyroid tuberculosis (PTT) is an uncommon type of extrapulmonary tuberculosis, 
which is caused by Mycobacterium tuberculosis. It does not have specific clinical manifestations, and most 
cases are diagnosed through postoperative histopathological examination. 
OBJECTIVE: To evaluate the diagnostic pattern and management strategy among patients with primary 
thyroid tuberculosis.
DESIGN AND SETTING: Retrospective study on patients with primary thyroid tuberculosis in the First 
Hospital of Jilin University (Changchun, China). 
METHODS: Between March 2015 and June 2020, nine cases of PTT were diagnosed and treated in the 
Department of Thyroid Surgery of the First Hospital of Jilin University. Age at diagnosis, primary symptoms, 
preoperative biopsy, operation method, pathological classification, acid-fast staining test, anti-TB therapy 
and prognosis were registered in order to explore the appropriate protocol for diagnosis and treatment 
of this disease.
RESULTS: None of the patients was diagnosed with thyroid tuberculosis before surgery. All the patients 
underwent surgery. Granulomatous changes or caseous necrosis in thyroid tissue were found through 
postoperative histopathological evaluation. Polymerase chain reaction (PCR) results for Mycobacterium 
tuberculosis were positive in all patients. Most patients had a good prognosis after surgery and anti-tuber-
culosis drug therapy.
CONCLUSION: PTT is a rare disease. It is important to improve the preoperative diagnosis. Preoperative 
diagnostic accuracy relies on increased awareness of the disease and appropriate use of preoperative 
diagnostic methods, such as PCR detection, fine-needle aspiration cytology, acid-fast bacillus culture, ul-
trasound and blood sedimentation. PCR detection of M. tuberculosis is recommended as the gold standard 
for diagnosis.

https://doi.org/10.1590/1516-3180.2021.0380.R1.29102021
https://orcid.org/0000-0002-4052-6379
https://orcid.org/0000-0001-6275-1035
https://orcid.org/0000-0003-4295-0592
https://orcid.org/0000-0002-3496-0179
https://orcid.org/0000-0003-3575-5107


ORIGINAL ARTICLE | Sun LL, Dong S, Xu JL, Zhu JX, Liu J

548     Sao Paulo Med J. 2022; 140(4):547-52

were registered in order to explore the appropriate protocol for 
diagnosis and treatment of this disease.

General data
Between March 2015 and June 2020, nine cases of PTT were diag-
nosed in the Department of Thyroid Surgery of the First Hospital 
of Jilin University. There were five women and four men, with a 
median age of 50 years (range 43-64 years) (Table 1). None of the 
nine patients had any history of pulmonary or extrapulmonary TB. 

Clinical manifestations
Four of the nine patients were admitted with a self-evident neck 
mass, and five were admitted because of thyroid nodules (nature 
to be determined), which had been found through outpatient 
physical examination. One patient presented with tenderness 
of the mass, but there was no obvious specific manifestation in 
the other eight cases. There were none of the common TB symp-
toms such as low fever, fatigue, night sweats, emaciation or loss 
of appetite (Table 1).

Auxiliary examinations
After admission, all patients underwent routine examinations 
such as thyroid color Doppler ultrasonography, thyroid function 
tests and computed tomography (CT) scan of the lungs. Thyroid 
nodules were examined by means of fine-needle aspiration in 
some patients (3/9). 

Thyroid color Doppler ultrasonography showed that five 
patients were initially suspected of having thyroid malignancy, 
among whom two cases showed fine-dot calcification inside 
the thyroid nodule, and one case showed arc calcification at the 
edge of the nodule (Figure 1). The other four patients tended 
to be benign. 

Three patients underwent fine-needle puncture cytological 
examination, which indicated the presence of atypical epithelial 
cells. The possibility of thyroid papillary carcinoma was not ruled 
out. No mutation of BRAF gene exon 15 point (V600E) was found 
in any of the genetic tests. The remaining six patients refused to 
undergo puncture examination for personal reasons, and required 
surgical treatment. 

Table 1. Clinical data on nine patients with primary thyroid tuberculosis

Serial 
number

Sex
Age 

(years)
Symptoms 

of TB
Preoperative 

biopsy
Glandular 

lobe

Concomitant 
thyroid 
disease

Operation 
method

Pathological 
classification

Acid-fast 
staining 

test

Anti-TB 
therapy

Follow-
up 

(months)
Prognosis

1 Female 58 (-) (-) Right
Nodular 

goiter

Right 
lobectomy 
+ isthmus 
excision

Granulomatous 
type

(+) Yes 70
No 

recurrence

2 Female 50 (-) (-) Left None
Left partial 
resection

Granulomatous 
type

(+) Yes 33
Pulmonary 

tuberculosis 
occurred

3 Male 64 (-) (-) Right
Nodular 

goiter

Right near 
total resection 

+ left partial 
resection

Caseation type (-) Yes 41
No 

recurrence

4 Female 43 (-) (+)
Both 
lobes

PTMC + 
Nodular 

goiter

Total 
thyroidectomy

Granulomatous 
type

(+) No 52
No 

recurrence

5 Male 48 (-) (-) Right PTMC

Right 
lobectomy 
+ isthmus 
excision

Granulomatous 
type

(+) Yes 59
No 

recurrence

6 Female 62 (-) (-) Right None
Right partial 

resection
Granulomatous 

type
(+) Yes 7

Sonographic 
features 
of PTT 

infection 
remain

7 Male 77 (-) (+) Right

Nodular 
goiter   + 

lymphocytic 
thyroiditis

Right 
lobectomy 
+ isthmus 
excision

Granulomatous 
type

(-) Yes 22
No 

recurrence

8 Male 52 (-) (-) Right None
Right 

lobectomy
Diffuse type (+) No 16

No 
recurrence

9 Female 37 (-) (+) Left PTMC
Left lobectomy 

+ isthmus 
excision

Caseation type (+) No 34
No 

recurrence

TB = tuberculosis; PTMC = papillary thyroid microcarcinoma; PTT = primary thyroid tuberculosis.



Clinical diagnosis and treatment of primary thyroid tuberculosis: a retrospective study | ORIGINAL ARTICLE

Sao Paulo Med J. 2022; 140(4):547-52     549

Serum tri-iodothyronine, thyroxine, free tri-iodothyronine, 
free thyroxine and thyroid-stimulating hormone levels were 
normal in all patients. Lung CT examination showed no obvi-
ous abnormality. 

For all nine patients, intraoperative rapid frozen section exam-
ination, postoperative pathological examination of paraffin sections, 
acid-fast staining and polymerase chain reaction (PCR) detection 
of M. tuberculosis genes were performed.

Treatment
None of the nine patients was diagnosed with TT before surgery 
and all the patients underwent surgery. Five patients were sus-
pected of having malignancy preoperatively and underwent uni-
lateral/bilateral lobectomy and isthmus resection (four and one 
cases, respectively).

In patients who underwent total thyroidectomy, rapid intraop-
erative pathological evaluation indicated the presence of bilateral 
papillary thyroid carcinoma with multiple lesions, 0.1–1.1 cm in 
diameter, with granulomatous inflammation (atypical epithelial 
cells were observed in preoperative puncture examination). Two 
patients underwent unilateral partial thyroidectomy after rapid 
intraoperative pathological evaluation indicated the presence of 
granulomatous thyroiditis. 

Another two patients had large masses. A hypothesis of nodular 
goiter was considered preoperatively, and granulomatous inflam-
mation accompanied by nodular goiter was indicated through 
rapid intraoperative pathological evaluation. Thus, right lobectomy 
resection and right near total resection + left partial resection was 
performed, respectively (Table 1).

Ethics statement
These studies involving human participants were reviewed and 
approved by the ethics committee of the First Hospital of Jilin 
University (2021-087). The patients/participants provided their 
written informed consent to participate in this study. Written 
informed consent was obtained from the individual(s) for the 
publication of any potentially identifiable images or data included 
in this article.

RESULTS
Presence of granulomatous changes or caseous necrosis in thy-
roid tissue were confirmed through postoperative histopatho-
logical evaluations on all nine patients (Figure 2). Among them, 
seven cases were positive for acid-fast staining and two were neg-
ative. The PCR results for M. tuberculosis genes were positive in 
all patients. 

Figure 1. Characteristic ultrasonographic changes of primary thyroid tuberculosis. Ultrasound indicated that the thyroid mass had 
unclear boundaries and no obvious blood flow signal inside the mass (A); or was surrounded by a strong echo (B); or by a mostly mixed 
echo (C); or by a scattered strong echo in some parts (D).

A

C

B

D
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All the patients had good wound healing and were discharged 
after recovery. One patient who underwent total thyroidectomy 
and had no TB lesions in other parts of the body was only followed 
up closely after the operation, but the other patients were given 
systemic anti-TB therapy after the operation. All nine patients 
were followed up for 7-70 months. The disease was found to be 
not completely controlled in one patient, and there was recurrence 
of pulmonary TB in another patient. However, no recurrence was 
seen in the remaining seven patients (Table 1).

DISCUSSION
PTT is a fairly rare disease and the incidence of all forms of thy-
roid tuberculosis (TT) is only 0.4%-0.76% in China.2 Here, we 
reported nine cases of PTT that we saw within a five-year period 
in our hospital. PTT is caused by M. tuberculosis infection and 
occurs when the systemic immune function is weakened.3 

It has been reported that human immunodeficiency virus (HIV) 
infection or extrapulmonary TB can greatly increase the incidence 
of PTT, to 45%-75%.4,5 However, in the nine cases assessed here, 
there was no HIV infection or extrapulmonary TB, according to 
the preoperative examinations. 

Misdiagnosis and missed diagnosis are common among PTT 
cases before surgery, and high clinical standards and experience 
are needed for making the diagnosis. Among our cases, the male-
to-female ratio was 4:5 and the median age was 50 years old. These 
characteristics are not specific and are similar to what is seen 
regarding the incidence of thyroid disease. PTT is most frequent 
in the lower right lobe of the thyroid6,7 and the cases of our study 
were consistent with this (6/9). 

Tuberculous nodules are often accompanied by thyroid ade-
noma, diffuse goiter, acute abscess and cervical lymph node lesions, 
and are sometimes manifested as sudden enlargement of the original 

thyroid nodules.8 Some cases are accompanied by neck compression 
symptoms.9 In a few cases, thyroid damage has been found to be 
caused by M. tuberculosis or even by thyrotoxicosis or mucoedema.10 
Most researchers believe that the granulomatous type is the most 
common type in clinical practice, while a few researchers believe 
that the caseous type is the most common. Among the nine patients 
with PTT in our study, six were considered to be the granuloma-
tous type; two, the caseous type; and one, the diffuse type.

Many studies have emphasized the importance of ultrasound in 
making the diagnosis of PTT. Chan et al.11 described the ultrasound 
features of a mixed cystic and solid hypoechoic mass in the right lobe. 
Kang et al.12 performed an ultrasound examination on one patient that 
showed enlargement of the right thyroid gland, with nodules that were 
mainly anechoic, with some internal echoes and irregular margins. In 
another patient, the left lobe showed a large, heterogeneous, mostly 
anechoic lesion with irregular vascular walls and a small amount of 
internal echo. Yang et al.13 carried out dynamic ultrasound monitor-
ing on a PTT patient, and the initial ultrasound examination showed 
an uneven fluid-filled nodule with internal bleeding. 

In the present study, all of the nine cases underwent thyroid 
color doppler ultrasonography, from which five patients were sus-
pected of having thyroid malignancy and four patients tended to be 
benign. A single ultrasound examination was not specific for PTT in 
our clinical practice. Yang et al.13 reported that repeated ultrasound 
examination during disease progression showed gradual changes 
when the nodule was solid and hyperechoic with blurred edges. 

Enhanced computed tomography (CT) scanning also plays 
an important role in making the diagnosis of PTT. CT may detect 
signs of thyroid cartilage plate destruction and laryngeal cavity 
narrowing and is helpful for locating caseous necrosis. Laitman 
et al.14 reported that on enhanced CT, central necrotic foci and 
marginal enhancement were seen in thyroid tuberculous nodules. 

Figure 2. Pathological changes characteristic of primary thyroid tuberculosis. A: Diffuse multifocal irregular granuloma formation was 
observed in the thyroid gland. (HE 10×). B: Granuloma formation in the thyroid with caseous necrosis in the center. (HE 10×).

A B
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Some research has also described the magnetic resonance 
imaging (MRI) features of TT.15 However, we did not perform 
either enhanced CT or MRI on the thyroid because of their high 
price and narrow scope of application. Additionally, chest X-rays 
and abdominal ultrasonography can be used to detect TB in other 
parts of the body. In our study, all patients underwent CT scans of 
the lungs to rule out pulmonary tuberculosis.

At present, fine-needle aspiration cytology (FNAC), acid-fast 
bacillus culture and PCR detection of M. tuberculosis are the most 
important means for preoperative diagnosis. On the other hand, 
acid-fast staining in PTT patients has been found to present a high 
false-negative rate.16 Therefore, PCR detection of M. tuberculosis is 
now recommended as the gold standard for diagnosis. However, 
among our cases, six patients out of nine refused to undergo FNAC 
before surgery because they were prone to excessive anxiety or 
worried about malignant changes and insisted on undergoing the 
operation directly. 

For patients without a definite preoperative diagnosis, rapid 
intraoperative frozen section examination should be performed, 
so as to facilitate selection of surgical methods and avoid exces-
sive surgery. In cases of PTT that undergo total thyroidectomy, the 
examination must be performed to rule out the presence of other 
focal infections throughout the body. If no other lesions are found, 
close follow-up is recommended, and additional anti-TB therapy 
is not required.17 However, if other lesions are present, at least six 
months of anti-TB therapy should be given, even if total thyroid-
ectomy is performed. If TB is found in patients who have under-
gone subtotal or near-total thyroidectomy and thyroid lobectomy, 
anti-TB therapy should be given for at least six months, regardless 
of the presence of any additional lesions. Among our patients, only 
one patient underwent total thyroidectomy without anti-TB ther-
apy, and the remaining eight received postoperative anti-TB drug 
therapy. The follow-up showed no recurrence in any of the patients. 

For patients with complications such as abscesses or sinus 
passages due to TB, drainage or complete thyroidectomy with 
medication is recommended. This medication should be contin-
ued for at least an average of four months after the last operation. 
The appropriate follow-up for patients with PTT includes ultraso-
nography every three months for the first six months, followed by 
ultrasonography every six months for two years, and then annu-
ally thereafter.17 Among our patients, only one patient underwent 
total thyroidectomy without anti-TB therapy, and the remaining 
eight received postoperative anti-TB drug therapy. The follow-up 
showed no recurrence in any of the patients within follow-up peri-
ods ranging from 7 to 70 months.

CONCLUSION
Primary thyroid tuberculosis is a rare thyroid disease and it is 
easy to misunderstand the diagnosis, thus resulting in delayed 

treatment. Here, we presented our diagnosis and treatment 
experiences relating to nine cases that were confirmed as pri-
mary thyroid tuberculosis through postoperative histopatho-
logical evaluations. We believe that with further accumulation 
of cases and experience in the future, our understanding of PTT 
will become enhanced, and the diagnosis and treatment of this 
disease will be improved.
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Prevalence of burnout among healthcare workers in six 
public referral hospitals in northeastern Brazil during the 
COVID-19 pandemic: a cross-sectional study
Ana Irene Carlos de MedeirosI, Rafael Barreto de MesquitaII, Felipe de Souza MacêdoIII, 
Antonio George de Calvacante MatosIV, Eanes Delgado PereiraV

Universidade Federal do Ceará (UFC), Fortaleza (CE), Brazil

INTRODUCTION
Burnout syndrome is defined as a set of psychological symptoms resulting from the interaction 
between chronic occupational stress and individual factors. These symptoms include emotional 
exhaustion, depersonalization and decreased professional satisfaction. Maslach and Jackson 
created the Maslach Burnout Inventory (MBI), which is currently the most commonly used 
scale for assessing the syndrome.1 

The impact of the coronavirus disease 2019 (COVID-19) pandemic on frontline healthcare work-
ers (HCWs) has been enormous and has resulted in high prevalence of burnout.2-4 This pandemic has 
exacerbated stressors at workplaces and increased occurrence of burnout syndrome among HCWs.5 
A study on HCWs in Italy showed that at least one out of three exhibited high levels of the domain of 
emotional exhaustion, and one out of four reported high levels of the domain of depersonalization.6 

The MBI is composed of three domains: emotional exhaustion, depersonalization and personal 
fulfillment. There is a lack of consensus regarding whether high scores are needed in one, two or 
all three domains to be able to state that HCWs are classified as burned out or non-burned out.7,8

It is recommended that each of the three MBI domains should be evaluated because the symp-
toms differ between individuals, and exhaustion can manifest itself as cynicism or anger in some 
and withdrawal and silence in others. Absence of any of the domains can lead to an erroneous 
assessment of the problem and consequent errors in healthcare policies and actions. 

OBJECTIVE
We conducted an online survey among HCWs at six public intensive care units (ICUs) in 
the city of Fortaleza, Brazil, in order to document the prevalence of each domain of burnout 
and the factors associated with these domains, during the COVID-19 outbreak.
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ABSTRACT
BACKGROUND: The coronavirus disease 2019 (COVID-19) pandemic has placed considerable psycholog-
ical stress on frontline healthcare workers (HCWs).
OBJECTIVE: To evaluate the prevalence of burnout syndrome among HCWs facing the COVID-19 outbreak.
DESIGN AND SETTING: Cross-sectional study conducted in six public intensive care units (ICUs) in the 
city of Fortaleza, Brazil. 
METHODS: An online survey was conducted among HCWs to measure the three dimensions of burnout. 
RESULTS: A total of 62 physicians (23.4%), 65 nurses (24.5%), 58 nurse technologists (21.9%) and 80 phys-
iotherapists (30.2%) completed the questionnaire. Nearly half of the participants (48.6%) had high levels of 
emotional exhaustion, and almost one-third of them (29.4%) had high levels of depersonalization. Low levels 
of professional efficacy were observed in 18.1% of the sample. The independent determinants of deperson-
alization burnout were age < 33 years (odds ratio, OR 2.03; 95% confidence interval, CI 1.15-3.56; P = 0.01) and 
female gender (OR 0.33; 95% CI 0.18-0.62; P = 0.01). Increased workload was associated with both deperson-
alization (OR 2.37; 95% CI 2.02-5.50; P = 0.04) and emotional exhaustion (OR 1.89; 95% CI 1.04-3.58; P = 0.030). 
CONCLUSION: The COVID-19 pandemic has had a great impact on the dimensions of depersonalization 
and emotional exhaustion. Consideration of these dimensions is important when designing future burn-
out prevention programs for frontline personnel.
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METHODS
In this cross-sectional study, we measured the prevalence of 
burnout among HCWs facing the COVID-19 pandemic dur-
ing June and July 2020, while working in six public ICUs in ter-
tiary-level referral hospitals for treatment of COVID-19 in the 
city of Fortaleza. We selected HCWs such that the sample 
included physicians, nurses, nurses technologists and phys-
iotherapists. Anonymity of all the participants was guaran-
teed. All participants read and signed a written consent state-
ment so that we could ensure that they understood the terms 
and agreed to participate in the study. The ethical procedures 
of the study were analyzed and approved by the independent 
Ethics Committee of the Universidade Federal do Ceará on 
February 27, 2019, under the number 04582818.6.00005054. 
This research project was written and approved for evaluation 
of burnout and its correlation with resilience among health-
care professionals working in ICUs in 2019. Thus, the proj-
ect was designed before the beginning of the COVID-19 pan-
demic. However, with the onset of the pandemic, we decided 
to apply the burnout questionnaire online among healthcare 
workers in ICUs. 

The survey was conducted through a questionnaire built on the 
Google platform and sent out through social networks. The ques-
tionnaire included questions about the participants’ demographic 
characteristics (age, gender and marital status), professional his-
tory (job category and years of experience), work characteristics 
(average weekly hours worked, how many hospitals they worked 
at, etc.) and habits (drinking alcohol, etc.). 

The prevalence of burnout among HCWs in the ICU was 
measured using the Brazilian version of the Maslach Burnout 
Inventory-Human Service Survey (MBI-HSS).9,10 

The questionnaire consisted of 22 questions: five items on 
depersonalization, nine items on emotional exhaustion and eight 
items on reduced professional satisfaction. The score for each item 
in the MBI-HSS was obtained using a seven-point Likert scale, 
which ranged from zero (never) to six (every day). The results 
were determined by summing the scores for each domain. This 
22-item questionnaire contains three subscales that evaluate what 
are considered to be the three major domains of burnout. First, 
emotional exhaustion burnout is characterized by high scores (≥ 
26). Second, depersonalization burnout is characterized by high 
scores (≥ 9). Third, professional efficacy burnout is characterized 
by low scores (≤ 33).9 

Sample size 
Previous studies showed that the prevalence of burnout among 
HCWs ranged from 6% to 47%.11 To compare the rates of burn-
out between physicians and other HCWs, we assumed rates of 
15% and 30%, respectively. By defining α and β as 0.05 and 0.20, 

respectively, at least 133 participants were required for one arm 
of the study, i.e. physicians versus other HCWs. 

Data analysis 
Data from Google Forms were exported to a Microsoft Excel 2016 
spreadsheet (Microsoft, Redmond, Washington, United States), 
and all statistical analyses were performed using SPSS Statistics, 
version 26.0 (SPSS Inc., Chicago, Illinois, United States). Absolute 
and relative frequencies (n, %) were used to describe the categor-
ical variables. Continuous variables were described as medians 
and interquartile ranges. 

First, we compared the baseline characteristics of those who 
did and did not have each domain of burnout using the χ2 differ-
ence test for categorical variables. Normality was verified using 
the Shapiro-Wilk test. 

Logistic regression analyses were then performed using emo-
tional exhaustion (≥ 26; yes/no), depersonalization (≥ 9; yes/no) 
and professional efficacy (≤ 33; yes/no) as dependent variables. 
The association between each burnout domain and each poten-
tial risk factor was explored by estimating the odds ratio (OR) 
and 95% confidence interval (CI), using bivariate analysis. The 
factors were selected a priori on clinical or empirical grounds, or 
were derived from the relevant literature. Predictors presenting α 
< 0.05 in the bivariate analysis were included in the multivariable 
logistic regression model.

RESULTS
A total of 265 HCWs completed the questionnaire. The partic-
ipants included 62 physicians (23.4%), 65 nurses (24.5%), 58 
nurse technologists (21.9%) and 80 physiotherapists (30.2%). 
Nearly half of the participants (48.6%) had high levels of emo-
tional exhaustion, and almost one-third of them (29.4%) had 
high levels of depersonalization. Low levels of professional effi-
cacy were observed in 18.1% of the sample (Table 1).

The emotional exhaustion group had more respondents with 
increased workload than did the group without emotional exhaus-
tion (86% versus 76.4%; P = 0.04) (Table 2). The depersonaliza-
tion group had a significantly higher number of physicians (32% 
versus 19%; P = 0.03), a lower number of women (62.8% versus 
82.9%; P = 0.01), a higher number of professionals younger than 
33 years old (61.5% versus 42.1%; P = 0.04), a higher number of 
unmarried professionals (57.7% versus 41.2%) and higher num-
bers of HCWs who were working in two or more hospitals (52.6% 
versus 34.5%; P = 0.007) and with increased workload (89.7% ver-
sus 77.5%; P = 0.02), compared with the group without deperson-
alization (Table 3). 

A multiple logistic regression analysis showed that depersonal-
ization burnout among women was lower than that among men (OR 
0.33; 95% CI 0.18-0.62; P = 0.01) and was higher among professionals 
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younger than 33 years old (OR 2.03; 95% CI 1.15-3.56; P = 0.01) P = 
0.01) (Table 4). Increased workload was associated with both deper-
sonalization (OR 2.37; 95% CI 2.02-5.50; P = 0.04) and emotional 
exhaustion (OR 1.89; 95% CI 1.04-3.58; P = 0.030). No factors were 
associated with professional efficacy (Table 5).

DISCUSSION
The results from this study were concordant with those from 
studies carried out in other countries.3,4,12-14 The proportions with 
emotional exhaustion, affecting nearly half (48.6%) of the HCWs, 
with depersonalization in almost one-third (29%) and with low 
levels of professional effectiveness in less than one-fifth (18%) 
were similar to the results found by Barello et al.6

The contributions of sociodemographic variables to the three 
burnout domains were explored using multivariate logistic regres-
sion analysis. Our findings suggested that female gender is associ-
ated with lower levels of depersonalization burnout. This can be 
explained by the burnout/resilience balance. Duarte et al.3 observed 
that resilience is a potentially protective factor against burnout. 
There is evidence that women are more resilient and have better 
coping skills, which in turn reduces work stress and allows them 
to deal with work-related issues more effectively.15 

A recent meta-analysis on the relationship between gender 
and burnout showed that women are slightly more emotionally 
exhausted than men, while men are slightly more depersonalized 
than women.16

Lower age was associated with depersonalization burnout, 
which is in line with previous research.3,4 This result can at least 
partly be explained by the imbalance between expectations about 
attributions and the reality of the challenges and stressors of the 
ICU for young professionals. These HCWs, including junior doc-
tors and residents, have formed an important pillar of the effort 
involved in managing and treating patients during the COVID-
19 pandemic.17 Because of the large number of patients and the 
heavy burden of the COVID-19 pandemic, many healthcare units, 

Table 1. Characteristics of the sample

n %
Characteristics

Women 204 67
Age in years, median (interquartile range) 33 (29-38)
Age < 33 years 127 48
Married 143 54

Professional history
Physicians 62 23.4
Other healthcare workers 203 76.6

Occupation
Physicians 62 23.4
Nurses 65 24.5
Nurse technologists 58 21.9
Physiotherapists 80 30.2
Working in ≥ 2 hospitals 106 40
Increased workload 215 81.1
Increased income source 213 80.4
Increased drinking of alcohol 72 27.2
Working for more than 30 hours/week 246 92.8
Length of experience less than six years 200 75.5

Burnout subdomains 
Emotional exhaustion 129 48.6
Depersonalization 78 29.4
Professional efficacy 48 18.1

Table 2. Comparison of characteristics of participants with and without emotional exhaustion

Characteristics
With emotional exhaustion (129)

n (%)
Without emotional exhaustion (136)

n (%)
Overall (265)

n (%)
P

Women 102 (75) 102 (79) 204 (77) 0.43
Age < 33 66 (51.2) 61 (44.9) 127 (47.9) 0.40
Married 76 (58.9) 67 (49.3) 143 (54) 0.15

Professional history
Physicians 32 (24.8) 30 (22.1) 62 (23.4)
Other healthcare workers 97 (75.2) 106 (77.9) 203 (76.6) 0.57

Occupation
Physician 32 (24.8) 30 (22.1) 62 (23.4)
Nurse 29 (22.5) 36 (26.5) 65 (24.5)
Nurse technologist 21 (16.3) 37 (27.2) 58 (21.9)
Physiotherapist 47 (36.4) 33 (24.3) 80 (30.2) 0.05
Working in ≥ 2 hospitals 57 (36) 49 (44.2) 106 (40) 0.17

Changes in relation to pre-pandemic period
Increased workload 111 (86) 104 (76.4) 215 (81.1) 0.04
Increased income source 99 (76.7) 114 (83.8) 213 (80.4) 0.14
Increased drinking of alcohol 32 (24.8) 40 (29.4) 72 (27.2) 0.40
Working than 30 hours/week 122 (91.2) 124 (94.6) 246 (92.8) 0.28
Length of experience less than six years 96 (74.4) 104 (76.5) 200 (75.5) 0.69
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including ICUs, have had to hire young HCWs who, contrary to 
what was previously thought, are not immune to burnout.

Increased workload is associated with depersonalization and 
emotional exhaustion. Our findings are consistent with previous 
research.4 Work overload is one of the most important risk fac-
tors for burnout among healthcare professionals.18,19 According to 
Leiter’s burnout model, there is evidence to suggest that emotional 
exhaustion caused by work overload may lead to depersonaliza-
tion and cynical attitudes.20-21 

There were no covariables associated with the HCWs’ perfor-
mance. This can be explained by the fact that only 18.1% of the 
HCWs in the sample had low levels of performance. Empirical 
evidence points towards exhaustion and cynicism as the core of 
burnout.22 In our sample, these two domains had high prevalences.

This study had several limitations. The sample size actually 
achieved may have been insufficient. It was a cross-sectional 
online survey, which may have limited its accessibility for indi-
viduals with little or no skill regarding the internet. Because 
this was a cross-sectional study, no data were collected before 
the pandemic, thus making comparison impossible. Other vari-
ables, such as depression and anxiety, have not yet been stud-
ied. Longitudinal studies will be needed to clarify the long-term 
effects of physical and psychological variables on HCWs during 
the COVID-19 pandemic.

This is an important study that highlights the multidimension-
ality of burnout syndrome among several types of healthcare pro-
fessionals in six public ICUs. Indeed, the two burnout domains were 
associated with specific variables. Previous studies have emphasized 
the importance of identifying potential factors leading to burn-
out among HCWs in order to be able to implement remedies for 
management and prevention of burnout syndrome. These inter-
ventions should be at both the individual and the organizational 
level, and could involve scheduling of activities to enable a healthy 
work-life balance, strengthening of relationships with family and 

Table 3. Comparison of characteristics of participants with and without depersonalization

Characteristics
With depersonalization (78)

n (%)
Without depersonalization (187)

n (%)
Overall (265)

n (%)
P

Women 49 (62.8) 155 (82.9) 204 (77) 0.01

Age years < 33 48 (61.5) 79 (42.2) 127 (49.7) 0.04

Married 33 (42.3) 110 (58.8) 122 (46) 0.01

Professional history

Physicians 25 (32) 37 (19.0) 62 (23.4)

Other healthcare workers 53 (67.9) 150 (80.2) 203 (76.6) 0.03

Occupation

Physician 25 (32.1) 37 (19.8) 62 (23.4)

Nurse 14 (17.9) 51 (27.3) 65 (24.5)

Nurse technologist 17 (21.8) 41 (21.9) 58 (21.9)

Physiotherapists 22 (28.2) 58 (31) 80 (30.2) 0.13

Work in ≥ 2 hospitals 41 (52.6) 65 (34.5) 106 (40) 0.007

Changes in relation to pre-pandemic period

Increased workload 70 (89.7) 145 (77.5) 215 (81.1) 0.02

Increased income source 66 (84.6) 147 (78.6) 213 (80.4) 0.26

Increased drinking of alcohol 25 (32.5) 47 (25.1) 72 (27.2) 0.27

Working more than 30 hours/week 77 (98.7) 169 (90.4) 246 (92.8) 0.01

Length of experience less than six years 59 (75.6) 141 (75.4) 200 (75) 0.96

Table 4. Logistic regression on factors associated with 
burnout subscales

Variables
Emotional exhaustion

OR (95% CI)
Depersonalization

OR (95% CI)

Gender 

Male Reference 

Female 0.33 (0.18-0.62)

Age in years

≥ 33 Reference 

< 33 2.03 (1.15-3.56)

Increased workload 1.89 (1.04-3.58) 2.37 (2.02-5.50)

OR = odds ratio; CI = confidence interval.



Prevalence of burnout among healthcare workers in six public referral hospitals in northeastern Brazil during the COVID-19 pandemic: a cross-sectional study | ORIGINAL ARTICLE

Sao Paulo Med J. 2022; 140(4):553-8     557

friends, fulfillment of personal goals and ensuring organizational 
support from the hospital.23

We believe that the results from this study contribute to better 
understanding of the factors associated with burnout among HCWs 
and should be considered in designing future programs and guide-
lines to promote protective actions and increase the psychological 
wellbeing of these professionals. The idea of “burnout contagion” 
can be useful for “emotional decontamination” in workplaces, 
among workers who have already been affected by this syndrome.

CONCLUSION
HCWs experience high levels of emotional exhaustion and 
depersonalization burnout, which warrant attention and support 
from policymakers.
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Risk factors for acute kidney injury after liver 
transplantation in intensive care unit: a retrospective 
cohort study
Ana Paula Camargos de Figueirêdo NevesI, Angélica Gomides dos Reis GomesII, Paula Frizera VassalloIII,  
Ana Cristina Simões e SilvaIV, Francisco Guilherme Cancela e PennaV, Fabrício de Lima BastosVI, Mateus Rocha MunizVII, 
Guilherme Carvalho RochaVIII, Augusto Cesar Soares dos Santos JúniorIX, Cecilia Gómez RavettiX, Vandack NobreXI

School of Medicine, Universidade Federal de Minas Gerais (UFMG), Belo Horizonte (MG), Brazil

INTRODUCTION
Acute kidney injury (AKI) is a frequent complication during the postoperative period following 
liver transplantation, with consequent increases in hospital stay, deaths and costs.1,2 Moreover, it 
is associated with an increased risk of developing chronic kidney disease,1-3 acute graft failure,1,3 
sepsis and coagulopathy.4 The incidence of AKI during the immediate postoperative period fol-
lowing liver transplantation ranges from 17% to 95% in different series,1,5,6 and 8% to 17% of 
these patients require renal replacement therapy (RRT).4 In Brazil, the reported incidence 
of AKI after liver transplantation has ranged from 32% to 72%, according to the definition cri-
teria used; and the 30-day mortality in this group of patients has ranged from 12% to 25%, but 
may reach 50% among those requiring RRT.7-10

Liver transplant recipients’ survival has improved substantially over the last decades. 
Nevertheless, occurrences of AKI in this population remain correlated with elevated mortality 
during the postoperative period. Additionally, even successful liver transplant patients seem to 
be at higher risk of chronic kidney disease, seen at the long-term follow-up, when they devel-
oped AKI during the first postoperative days.11,12 The pathophysiology of AKI in these cases is 
multifactorial.9,13 The most likely contributing factors include higher occurrence of hepatic isch-
emia-reperfusion injury (HIRI),10,11 increased use of marginal or high-risk grafts and presence 
of receptors with a high Model of End-Stage Liver Disease (MELD) score.12,14

Currently, Brazil is the country with the largest absolute number of liver transplantations in 
Latin America and the third globally, with more than 1,700 surgeries per year.15 However, few 
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ABSTRACT
BACKGROUND: Acute kidney injury (AKI) is a frequent complication during the postoperative period 
following liver transplantation. Occurrence of AKI in intensive care unit (ICU) patients is associated with 
increased mortality and higher costs. 
OBJECTIVE: To evaluate occurrences of moderate or severe AKI among patients admitted to the ICU after 
liver transplantation and investigate characteristics associated with this complication. 
DESIGN AND SETTING: Single-center retrospective cohort study in a public hospital, Belo Horizonte, Brazil. 
METHODS: Forty-nine patients admitted to the ICU between January 2015 and April 2017 were included. 
AKI was defined from a modified Kidney Disease Improving Global Outcomes (KDIGO) score (i.e. based 
exclusively on serum creatinine levels). 
RESULTS: Eighteen patients (36.7%) developed AKI KDIGO 2 or 3; mostly KDIGO 3 (16 out of the 18 pa-
tients). Lactate level within the first six hours after ICU admission (odds ratio, OR: 1.3; 95% confidence inter-
val, CI: 1.021-1.717; P = 0.034) and blood transfusion requirement within the first week following transplan-
tation (OR: 8.4; 95% CI: 1.687-41.824; P = 0.009) were independently associated with development of AKI. 
Patients with AKI KDIGO 2 or 3 underwent more renal replacement therapy (72.2% versus 3.2%; P < 0.01), 
had longer hospital stay (20 days versus 15 days; P = 0.001), higher in-hospital mortality (44.4% versus 6.5%; 
P < 0.01) and higher mortality rate after one year (44.4% versus 9.7%; P = 0.01). 
CONCLUSION: Need for blood transfusion during ICU stay and hyperlactatemia within the first six post-
operative hours after liver transplantation are independently associated with moderate or severe AKI. 
Developing AKI is apparently associated with poor outcomes. 
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studies in this country or in other low to middle-income coun-
tries have assessed AKI during the postoperative period following 
liver transplantation. 

OBJECTIVE
Given this scenario, the aim of this study was to evaluate occur-
rences of moderate or severe AKI among patients undergoing 
liver transplantation at a reference center in Brazil and to inves-
tigate associated factors and consequences of this complication.

METHODS

Study design and setting
A retrospective cohort study was conducted among adult patients 
(aged 18 years or older) who had undergone orthotopic cadav-
eric liver transplantation. These patients were admitted to an 
intensive care unit (ICU) during their immediate postoperative 
period (IPO), between January 2015 and April 2017. The exclu-
sion criteria were the occurrence of dialytic chronic end-stage 
renal failure, double transplantation (hepatic-renal; creatinine 
clearance (CrCl < 30 ml/minutes) and death during the intraop-
erative period or within the first 24 hours after ICU admission. 
The adult ICU of Hospital das Clínicas, Universidade Federal de 
Minas Gerais (HC-UFMG), is a reference center for liver trans-
plantation, with a total of 18 beds. 

This study was approved by the local Research Ethics Committee 
(CAAE: 83336918.2.0000.5149), on October 8, 2018, which waived 
the requirement to obtain a signed consent form from the partici-
pants, due to the retrospective nature of this study.

Clinical outcomes
We assessed occurrences of AKI during the first seven days of fol-
low-up or up to the time of hospital discharge or death, whichever 
came first. We also investigated associations between AKI and 
some relevant patient outcomes, namely length of ICU and hos-
pital stay, in-hospital mortality and mortality rate after one year.

Data collection
Data were extracted from the electronic medical records of 
Hospital das Clínicas, Universidade Federal de Minas Gerais 
(HC-UFMG), and from the Alfa Institute of Gastroenterology 
platform (Belo Horizonte, Brazil).16 The demographic and clini-
cal characteristics of all participants were obtained. The baseline 
characteristics assessed were age, gender, body mass index (BMI), 
Sequential Organ Failure Assessment (SOFA)17 score values, 
presence of comorbidities, reason for liver transplantation, Model 
for End-stage Liver Disease (MELD)18 values, Child-Pugh score 
values19 and laboratory data, including hemoglobin, creatinine 
(pre-transplantation and post-transplantation) and serum lactate 

levels. Surgical and cold ischemia time, vasopressors and inotro-
pic medication requirement, along with blood component trans-
fusion, were assessed as intraoperative variables. We also assessed 
data regarding ICU stay, need for surgical reintervention, need 
for vasopressors and inotropic drugs and renal replacement ther-
apy rate. Donor-related data, including age, gender, use of vaso-
pressors and occurrence of cardiac arrest, were also collected.

AKI was defined as a 1.5-fold increase in baseline serum cre-
atinine (SCr) level during the first seven days or an increase in 
SCr ≥ 0.3 mg/dl within 48 hours following liver transplantation. 
We used a modified AKI KDIGO score (without diuresis measure-
ment) to classify the stage of AKI as KDIGO 1, 2 or 3.20 

Statistical analysis
Categorical variables were expressed as absolute and relative fre-
quencies and were compared using the chi-square test or Fisher’s 
exact test, as indicated. Continuous nonparametric variables 
were expressed as medians and interquartile ranges (Q1-Q3) and 
were compared using the Mann-Whitney test. 

Patients with AKI were stratified into the subgroups 1, 2 and 
3, in accordance with their AKI KDIGO score. Thus, they were 
classified into two groups: non-AKI and AKI KDIGO 1 (absent or 
mild) or AKI KDIGO 2/3 (moderate to severe), for further com-
parative analyses.

Variables with P-value < 0.20 were included in a multivariate 
analysis (logistic regression model) in order to determine which 
of the patients’ characteristics were independently associated with 
development of AKI (KDIGO 2 or 3).

A bicaudal P-value < 0.05 was used to determine significance 
in all analyses. The SPSS 22.0 software, version 20.0 (IBM, New 
York, United States), was used for data analysis. 

RESULTS 
Out of a total of 57 patients who underwent liver transplantation 
during the study period, 49 were included in the final analyses 
(Figure 1). 

The main baseline characteristics of the patients included are 
shown in Table 1. The median (Q1-Q3) age was 54 years (43-65), 
and 30 patients (61.2%) were male. The median total duration of 
the surgical procedure was 407 (309-549) minutes. The median 
cold ischemia time was 466 (405-633) minutes. 

 No preoperative factor assessed in this study was associated 
with KDIGO 2/3 development. Forty-one patients (83.6%) devel-
oped AKI during the follow-up period; 23 (46.9%) with KDIGO 1, 
two (4.1%) with KDIGO 2 and 16 (32.7%) with KDIGO 3. 

Factors associated with AKI during ICU stay
Vasopressor requirement occurred more frequently in patients 
with AKI KDIGO 2 or 3 than those with non-AKI/KDIGO 1 
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(17 [94.4%] versus 19 [61.3%] patients; P = 0.01). Moreover, the 
former group received more blood transfusion during the first 
week of ICU stay (15 [83.3%] versus 13 [41.9%] patients; P < 0.01) 
and required surgical reintervention more often (8 [44.4%] ver-
sus 4 [12.9%] patients; P = 0.01). In addition, the AKI KDIGO 
2/3 group had higher creatinine levels (1.5 [1.0-2.39] versus 0.95 
[0.71-1.16] mg/dl; P = 0.003) and higher arterial lactate levels 
within the first six hours after admission (3.31 [2.67-7.28] versus 
2.38 [1.78-3.22] mmol/l; P = 0.01) than their counterparts. There 
was no difference between the two groups with regard to other 
baseline characteristics (Table 1). 

In a multivariate analysis, ICU blood transfusion requirement 
(odds ratio, OR: 8.4; 95% confidence interval, CI: 1.68-41.824; 
P = 0.009) and higher arterial lactate level measured within the 
first six hours after ICU admission (OR: 1.32; 95% CI: 1.021-1.717; 
P < 0.05) were independently associated with development of AKI 
KDIGO 2 or 3 (Table 2).

AKI and patient outcomes
The in-hospital mortality rate was 22.4% (Table 3). Patients 
with AKI KDIGO 2 or 3 throughout the first seven days of fol-
low-up underwent RRT more frequently (13 [72.2%] versus 
1 [3.2%] patients; P < 0.01), had a longer hospital stay in days 

Screening:
57 patients

49 patients

Combined renal 
and hepatic 

transplantation: 1

Previous RRT: 2

Death < 24 hours:
OR: 4
ICU:1  

RRT = renal replacement therapy; ICU = intensive care unit; OR = 
operating room.

Figure 1. Flowchart of study selection. 

Table 1. Main characteristics of the patients included in the study, 
stratified according to the occurrence of acute kidney injury (AKI) 
KDIGO 0/1 (no AKI or KDIGO 1) or KDIGO 2 or 3

All (n = 49)
KDIGO 0/1  

(n = 31) 
KDIGO 2/3  

(n = 18) 
P-value

Preoperative data
Age in years 54 (43-65) 53 (41-62) 61 (43-65) 0.24
Sex, male 30 (61.2) 20 (64.5) 10 (55.6) 0.55
Weight in kg 74 (63-82) 72 (63-80) 79.5 (61-86) 0.23

Comorbidities 
SAH 9 (18.4) 6 (19.4) 3 (16.7) 1
DM 9 (18.4) 4 (12.9) 5 (27.8) 0.25
CKD 2 (4.1) 2 (6.5) 0 0.52
Others 21 (42.9) 12 (38.7) 9 (50) 0.55

Reason for transplantation 0.42
HCC 12 (24.5) 5 (16.1) 7 (38.9)  
Hepatitis 11 (22.4) 7 (22.6) 4 (22.2)  
Alcoholism 10 (20.4) 8 (25.8) 2 (11.1)  
Cryptogenic 7 (14.3) 5 (16.1) 2 (11.1)  
Others 9 (18.4)      

Child-Pugh* 0.34
A 12 (24.5) 7 (22.6) 5 (27.8)  
B 13 (26.5) 8 (25.8) 5 (27.8)  
C 18 (36.7) 13 (41.9) 5 (27.8)  

MELD 20 (18.3-24) 20 (18-23) 20 (19.7-24) 0.73
Baseline SCr 0.91 (0.69-1.20) 0.89 (0.66-0.99) 0.98 (0.74-1.35) 0.188

Donor data
Age in years 338 (24-51) 41 (23-53) 31.5 (26.7-47.2) 0.67
Sex, male 33 (67.3) 22 (71) 11 (61) 0.53
Vasopressor use 29 (59) 16 (51.6) 13 (72.2) 0.23

Surgical/perioperative data
Surgical time 407 (309-549) 375 (300-467) 453 (331-633) 0.07
Cold ischemia 
time 466 (405-633) 473 (375-620) 460 (412-661) 0.3

Vasopressor use 32 (65.3) 19 (61.3) 13 (72.2) 0.54
Blood 
transfusion 27 (55.1) 16 (51.6) 11 (61.1) 0.28

Postoperative data
Reintervention 12 (24.5) 4 (12.9) 8 (44.4) 0.01
Vasopressor 
requirement 36 (73.5) 19 (61.3) 17 (94.4) 0.01

Albumin use for 
more than  
24 hours

20 (40.8) 11 (35.5) 9 (50) 0.37

Hemoglobin  
6 hours   9.5 (8.5-11.9) 8.5 (7.2-10.4) 0.19

Hemoglobin  
24 hours#   8.5 (6.8-11.0) 7.2 (6.7-9.2) 0.969

Creatinine  
6 hours 1.04 (0.77-1.67) 0.95 (0.71-1.16) 1.5 (1.0-2.39) 0.003

Lactate within  
6 hours 2.8 (1.9-4.3) 2.38 (1.78-3.22) 3.31 (2.67-7.28) 0.01

Lactate  
24 hours 2.0 (1.44-3.0) 1.82 (1.25-2.27) 4.0 (1.84-6.0) < 0.001

Transfusion  
in ICU 28 (57.1) 13 (41.9) 15 (83.3) 0.01

Data are presented as n (%) or median (Q1-Q3).
*Referring to 45 patients; #Referring to 47 patients; Q1-Q3 = interquartile range; 
AKI = acute kidney injury; SAH = systemic arterial hypertension; DM = diabetes 
mellitus; CKD = chronic kidney disease; HCC = hepatocellular carcinoma; MELD = 
Model of End-Stage Liver Disease; ICU = intensive care unit; SCr = serum creatinine.

Screening:
57 patients

49 patients

Combined renal 
and hepatic 

transplantation: 1

Previous RRT: 2

Death < 24 hours:
OR: 4
ICU:1  
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did not include patients with dialytic chronic end-stage renal failure 
and those undergoing double renal-hepatic transplantation in our 
study. Through this strategy, we intentionally selected individuals 
with serum creatinine values within the normal range, which thus 
precluded investigation of the role of pre-transplantation altered 
creatinine levels for predicting AKI in the postoperative period. 

A requirement for vasoactive drugs during the intraoperative 
period has previously been correlated with AKI development among 
liver transplantation patients. Karapanagiotou et al. showed that 
use of vasopressors during the intraoperative period was associated 
with higher rates of AKI, assessed through the RIFLE and AKIN 
scores.25 Other authors found similar results using the KDIGO 
score.2,22,26 However, even though the majority of the data speaks 
in favor of the existence of an association between intraoperative 
use of vasopressors and AKI, this issue remains a matter of debate.27 
For instance, some authors have suggested that norepinephrine 
might protect against AKI development, through improving renal 
blood flow.28 In our study, a requirement for vasopressors during 
the ICU stay but not during the preoperative period was shown 
to be associated with AKI. Similarly, Zhou et al. showed that the 
need for vasopressors to maintain blood pressure at a minimum of 
65 mmHg (mercury millimeters) during the postoperative period 
resulted in a fivefold increase in AKI incidence.12

Knowledge of postoperative risk factors associated with AKI in 
liver transplantation patients is scarce: this has mostly been studied 
in the pre and intraoperative periods.23,27,28-30 It is currently believed 
that bleeding that leads to transfusion requirements during the 
surgical procedure is associated with AKI, especially a need for 
red blood cells and cryoprecipitate.6,22,30 In our study, the need 
for blood transfusion at any time during the ICU stay was asso-
ciated with an odds ratio eight times higher for the development 
of AKI KDIGO 2 or 3. 

Erdost et al. evaluated the three surgical periods among liver 
transplantation patients and found that only in the intraoperative 
period was blood transfusion associated with AKI development.30 
Zongyi et al. also evaluated the three surgical periods and identi-
fied that transfusion of red blood cells and fresh frozen plasma in 
the intraoperative period was associated with postoperative AKI 
development in liver transplantation patients.29  These authors 
did not find that the need for transfusion in the postoperative 
period was a risk factor associated with development of AKI, but 
they noted that there was an association between postoperative 
intraperitoneal hemorrhage and AKI.29 We hypothesize that the 
need for blood transfusion is an indirect marker of the severity of 
patients’ condition, such that it is more frequent among patients 
with postoperative complications and among those who need sur-
gical reintervention. 

We showed that higher serum lactate levels within the first six 
hours after ICU admission were independently associated with 

Table 2. Univariate and multivariate analysis on factors associated with 
development of acute kidney injury KDIGO 2 or 3

Characteristics 
Univariate Multivariate

P - value OR 95% CI P-value
Vasopressor 
requirement 0.01      

Hemoglobin 6 hours 0.19      
Lactate 24 hours < 0.001      
Reintervention 0.01      
Transfusion in ICU 0.01 8.400 1.68-41.824 0.009
Lactate within 6 
hours 0.01 1.324 1.021-1.717 0.034

Data are presented as n (%) or median and interquartile range (Q1-Q3).
ICU = intensive care unit; OR = odds ratio; CI = confidence interval.

Outcomes 
All KDIGO 0/1 KDIGO 2/3

P-value 
(n = 49) (n = 31) (n = 18)

RRT in ICU 14 (28.6) 1 (3.2) 13 (72.2) < 0.01
Days in ICU 6 (3-9) 5 (3-8) 7.5 (3-12.5) 0.59
Days in hospital 18 (11-30) 15 (11-29) 20 (7.2-31.7) 0.001
In-hospital mortality 10 (20.4) 2 (6.5) 8 (44.4) < 0.01
One-year mortality 11 (22.4) 3 (9.7) 8 (44.4) 0.01

Table 3. Outcomes according to development of acute kidney injury 
(KDIGO 0/1 and KDIGO 2/3)

Data are presented as n (%) or median and interquartile range (Q1-Q3).
RRT = renal replacement therapy; ICU = intensive care unit.

(20 [7.2-31.7] versus 15 [11-29] days; P < 0.01), higher in-hospi-
tal mortality (8 [44.4%] versus 2 [6.5%] patients; P < 0.01) and a 
higher mortality rate after one year of follow-up (8 [44.4%] ver-
sus 3 [9.7%] patients; P < 0.01), compared with the non-AKI or 
KDIGO 1 subgroup (Table 3).

DISCUSSION
In this study, occurrence of AKI KDIGO 2 or 3 during the post-
operative period following liver transplantation was common 
(36.7%) and was independently associated with a requirement 
for blood transfusion during the ICU stay and with higher lev-
els of lactate during the first six hours after ICU admission. 
Additionally, our exploratory data suggested that patients who 
developed AKI at these stages had worse outcomes, such as lon-
ger ICU and hospital stay and higher short and long-term mor-
tality rates.

Previous studies have suggested that pre-transplantation renal 
impairment, measured through creatinine levels, plays an essential 
role in the development of postoperative AKI.21-23 It is well known 
that in cirrhotic patients, serum creatinine levels can be falsely low 
due to malnutrition, reduced muscle mass or decreased creatinine 
biosynthesis.24 In order to better identify occurrences of AKI, we 
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development of AKI KDIGO 2/3. In agreement with our find-
ings, Jipa et al. showed that lactate levels greater than 1.5 mmol/l 
were related to postoperative complications in liver transplan-
tation patients, including AKI, need for surgical reintervention 
and graft dysfunction.31 Furthermore, Rueggeberg et al. observed 
that hyperlactatemia observed at the end of surgery was associ-
ated with increased intraoperative bleeding, longer ICU stay and 
increased mortality.31,32 Given that lactate is primarily metabo-
lized in the liver, higher levels of this molecule are observed 
in cases of liver dysfunction, regardless of the etiology. However, in 
cases of ischemic injuries, such as thrombosis of the vascular 
graft in liver transplantation, a sharp increase in lactate levels 
might be observed. In our study, patients with renal impairment 
showed higher lactate levels than those without kidney injury, 
thus suggesting that the former group probably had some liver 
harm or hypoperfusion.

Regarding the consequences of AKI during the postoper-
ative period following liver transplantation, our study showed 
that patients with KDIGO 2 or 3 required renal replacement 
therapy (RRT) more often and had longer hospital stays and 
higher in-hospital mortality, compared with the KDIGO 1 or 
non-AKI patients. Similarly, Lima et al. found that severe AKI 
(KDIGO 2 or 3) was associated with RRT therapy, longer hos-
pital and ICU stays and higher mortality over a 60-day period.9 
These are somewhat expected findings, since AKI probably serves 
as a marker for other types of organ dysfunction and for clinical 
severity in general.  

This study had limitations that need to be considered. Firstly, 
because of the retrospective design, we were unable to assess diure-
sis in our definition of AKI, quantify vasopressor use or analyze 
the use of each vasopressor separately. Also, we did not evaluate 
early calcineurin therapy in the postoperative period following liver 
transplantation (e.g. tacrolimus serum levels). Secondly, this was a 
single-center study, with inclusion of a small number of patients, 
thus limiting the power of our statistical inferences. Thirdly, we 
were unable to characterize the severity of illness of the patients 
included using a severity score (e.g. Acute Physiology and Chronic 
Health Evaluation II [APACHE II] or Simplified Acute Physiology 
Score 3 [SAPS 3]), which precluded any adjustment of our asso-
ciative analyses for this relevant parameter. 

CONCLUSION
This study showed that the need for blood transfusion during 
ICU stay and hyperlactatemia at ICU admission are indepen-
dently associated with development of AKI KDIGO stages 2 or 3. 
Furthermore, our findings suggest that AKI patients require RRT 
more often, have a longer hospital stay and might have higher 
short and long-term mortality. Prospective studies are needed 
in order to better identify early factors associated with acute 

renal function loss during the immediate postoperative period 
following liver transplantation, thereby enabling more assertive 
and prompter interventions that might result in better clinical 
outcomes.
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Clinical characteristics and factors associated with 
acute kidney injury among patients hospitalized with 
coronavirus disease: an observational retrospective study
Edgar Dehesa-LópezI, Adolfo Entzana GalindoII, Irali María Velasco SantosIII, Michel Alberto Aros-PérezIV,  
Diego Manuel Gómez RodríguezV, Erick Ojeda-MendozaVI, Brenda Paola Aguilar IdeVII

Centro de Investigación y Docencia en Ciencias de la Salud (CIDOCS), Culiacán, Mexico

INTRODUCTION
Coronavirus disease 19 (COVID-19) was initially considered to predominantly be a pulmo-
nary disease. However, it is now known that it is actually a disease with a wide spectrum of 
clinical manifestations and frequent multisystem involvement, especially in severe cases.1 From 
a pathophysiological viewpoint, entry of severe acute respiratory syndrome coronavirus-2 
(SARS‑CoV-2) into cells occurs through the receptor for the angiotensin-converting enzyme 
2, which is highly expressed in podocytes and the apical border of epithelial cells of the kidney 
proximal tubules. This could explain the kidney trophism exhibited by SARS-CoV-2.2

The reported incidence of acute kidney injury (AKI) among patients with COVID-19 has 
been variable, depending on the diagnostic criteria used, geographical region and clinical context. 
In patients hospitalized due to COVID-19, the reported incidences of AKI range from 0% to 57% 
in different published studies.3 Clinical and pathological studies on patients with COVID-19 who 
developed AKI have documented various clinical and histological findings, such as hematuria, 
proteinuria, focal and segmental glomerulosclerosis, tubular pigment deposition, tubulointerstitial 
nephritis, fibrosis and tubular atrophy, evidence of hypoperfusion, thrombotic microangiopathy 
and acute tubular necrosis.4-6 On the other hand, the negative effect of AKI on hospitalized patients 
with COVID-19 has been consistently documented and has been found to be associated with a long 
hospital stay, mechanical ventilation requirement, high medical care costs and mortality.3,7,8 The 
factors associated with the development of AKI among these patients, previously reported in the 
literature, are male sex, previous diagnosis of chronic kidney disease (CKD), diabetes, hyperten-
sion, use of vasopressors, use of mechanical ventilation and presence of markers for disease activity 
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ABSTRACT
BACKGROUND: Coronavirus disease 19 (COVID-19) is a multisystemic disease with high incidence of 
acute kidney injury (AKI).
OBJECTIVE: To describe the clinical characteristics and factors associated with AKI among patients hospi-
talized with COVID-19. 
DESIGN AND SETTING: Retrospective cohort conducted at Hospital Civil de Culiacan, Mexico.
METHODS: We included 307 patients hospitalized due to COVID-19. AKI was defined and staged based on 
serum creatinine levels in accordance with the criteria of the Acute Kidney Injury Network (AKIN). Multivari-
ate logistic regression analysis was used to determine factors associated with AKI. 
RESULTS: The patients’ age was 56 ± 15 years (64.5% male). The incidence of AKI was 33.6% (n = 103). 
Overall, 53.4% of patients had community-acquired AKI, and 46.6% had hospital-acquired AKI. Addition-
ally,  15.5% of them presented AKIN stage 1; 34% had AKIN stage 2; and 50.5% had AKIN stage 3. He-
modialysis was required for 10.7% of the patients. The factors associated with AKI were chronic kidney 
disease (odds ratio, OR: 10.8; P = 0.04), use of norepinephrine (OR: 7.3; P = 0.002), diabetes mellitus (OR: 2.9; 
P = 0.03), C-reactive protein level (OR: 1.005; P = 0.01) and COVID-19 severity index based on chest tomog-
raphy (OR: 1.09; statistical trend, P = 0.07). Hospital stay (11 ± 7 days; P < 0.001) and mortality (83.5 versus 
31.4%; P < 0.05) were greater among patients with AKI. 
CONCLUSION: AKI was a frequent and serious complication in our cohort of patients hospitalized with 
COVID-19, which was associated with high mortality and long hospital stay.
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(ferritin, D-dimer and C-reactive protein [CRP]) and severity (partial 
pressure of oxygen [PaO2]/fraction of inspired oxygen [FiO2] and 
Sequential Organ Failure Assessment [SOFA] score).3,7,9

OBJECTIVE
Because of the limited information published on this topic in 
Mexico, the main objective of our study was to describe the clini-
cal presentation, associated factors and prognosis of AKI among 
patients hospitalized for COVID-19 in this country.

METHODS

Study design and population
This was a single-center, retrospective and observational cohort study. 
The study protocol was reviewed and approved (registration number: 
1/386/193; date: August 31, 2021) by the institutional ethics commit-
tee of our hospital; and it fulfilled the international ethical standards 
of the Declaration of Helsinki. The need for written informed consent 
was waived because of the observational nature of the study.

We included 307 patients hospitalized due to severe COVID-
19 in the internal medicine service between March 18, 2020, and 
September 11, 2020. Patients older than 18 years of age, of both 
sexes, and patients with a diagnosis of severe COVID-19 were 
included. Pregnant women, patients with end-stage CKD, patients 
on chronic dialysis (hemodialysis or peritoneal dialysis) prior to 
admission, patients hospitalized for less than 24 hours, cases of 
mild/moderate COVID-19 and those with incomplete collection 
of data on the variables studied were excluded (Figure 1).

Data collection and definitions
Clinical variables (age, sex, comorbidities, oxygen saturation and 
type of respiratory support), radiological variables (severity index 
based on chest computed tomography [CT]) and laboratory vari-
ables (glucose, urea, creatinine, hematic biometry, sodium, potas-
sium, arterial blood gas, CRP, ferritin serum, D-dimer and pro-
calcitonin) were collected at admission and during hospitalization 
every 24 to 48 hours. The definitive diagnosis of COVID-19 was 
integrated based on the polymerase chain reaction test results, 
chest CT findings and serum levels of CRP, ferritin, D-dimer and 
procalcitonin. AKI was diagnosed and staged at admission (com-
munity-acquired AKI [C-AKI]) or during hospitalization (hospi-
tal-acquired AKI [H-AKI]) based on the serum creatinine level, in 
accordance with the criteria of the Acute Kidney Injury Network 
(AKIN).10 The type of AKI (C-AKI/H-AKI), dialysis require-
ment and evolution (transitory AKI, persistent AKI or acute kid-
ney disease [AKD]) of each episode of AKI were studied in accor-
dance with the criteria of the Acute Disease Quality Initiative.11 
Transitory AKI was defined as a complete reversal of AKI in 
accordance with Kidney Disease Improving Global Outcomes 

Assessed for eligibility 

(n = 777) 

Excluded (n = 361) 
   Ambulatory treatment (n = 334) 
   Incomplete data (n = 19) 
   Other reasons (n = 8) 
 

Analyzed (n = 103) 
 Excluded from analysis (n = 0) 

C-AKI (n = 55); H-AKI (n = 48)

Mortality (n = 86)

Length of hospital stay (14 ± 18 days)

With AKI (n = 103) 
 

Mortality (n = 64) 

Length of hospital stay (9 ± 8 days) 

Without AKI (n = 231) 
 

Analyzed (n = 231) 
 Excluded from analysis (n = 0) 

Included (n = 334) 
AKIN criteria for AKI 

Clinical, laboratory and radiological variables 
 

AKI = acute kidney injury; C-AKI = community-acquired; H-AKI = hospital-
acquired AKI.

Figure 1. Patient inclusion flowchart.

(KDIGO) criteria within 48 hours of AKI onset. Persistent AKI 
was defined as continuance of AKI, using serum creatinine crite-
ria, beyond 48 hours after AKI onset. AKD was defined as a condi-
tion in which AKI stage 1 or greater was present for ≥ 7 days after 
an AKI-initiating event. Kidney recovery was defined as a return 
to baseline creatinine. CKD was defined in accordance with the 
KDIGO CKD guidelines, based on previously documented find-
ings or during the evaluation for COVID-19. Oliguria was defined 
as urinary output < 400 ml/day at AKI diagnosis. The impact of 
AKI on prognosis was studied by comparing mortality and hospi-
tal stay (in days) between patients with and without AKI.

Statistical analysis
Descriptive statistics with means/standard deviations or median/
interquartile range were used to describe continuous variables 
according to distribution data; and frequencies and proportions 
were used to describe categorical variables. Comparisons between 
pairs of groups were performed using Student’s t test or the 
Mann-Whitney U test for continuous variables according to dis-
tribution data; and the χ2 test was used for categorical variables. 
Comparisons between more than two groups were performed 
using the Kruskal-Wallis test.

The clinical impact of AKI was evaluated based on in-hos-
pital mortality and the length of hospital stay. Factors associated 
with the development of AKI were analyzed using multivariate 
logistic regression analysis. All clinically relevant variables with 
P-values < 0.05 in bivariate analysis were included for entry into 
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multivariate modeling. Differences were considered statistically 
significant at P < 0.05. 

Data analysis was performed using the IBM SPSS Statistics 
software for Macintosh, version 22.0 (IBM Corp., Armonk, New 
York, United States). No formal sample size calculation was car-
ried out, because of the observational and convenience-sampling 
nature of the study.

RESULTS

General characteristics of the population studied
During the study period, 777 patients were treated for COVID-19 in 
our hospital, of whom 443 were treated on an outpatient basis and 334 
required hospitalization in the internal medicine service. Among the 
latter patients, who were assessed for eligibility, three patients were 
excluded because they were younger than 18 years of age and another 
24 adult patients were excluded (five who were hospitalized for less 
than 24 hours and 19 whose data were incomplete). Therefore, 307 
patients were included in the final analysis of our study (Figure 1).

The patients’ age was 56 ± 16 years, and males were more 
affected (64.5%, n = 198). The most frequently observed comor-
bidities in our population were hypertension (41.4%; n = 127), 
diabetes mellitus (30.9%; n = 95) and smoking (16.9%; n = 52). 
The remaining characteristics are shown in Table 1.

Clinical characteristics and evolution of AKI episodes
The frequency of AKI in our population was 33.6% (n = 103), of 
which 53.4% (n = 55) corresponded to C-AKI and 46.6% (n = 48) 
corresponded to H-AKI. The most frequently observed stage of 
severity was AKIN stage 3 in 50.5% (n = 52) of the cases, fol-
lowed by AKIN stage 2 (34%; n = 35) and AKIN stage 1 (15.5%; 
n = 16). Among the AKI episodes, 48.5% (n = 50) were oliguric, 

and 10.7% (n = 11) required renal replacement therapy, which 
consisted of intermittent hemodialysis in all cases. 

At the time of hospital discharge or death, only 35.9% (n = 37) of 
the patients with AKI had achieved recovery of kidney function. On 
the other hand, 25.2% (n = 26) of the patients had transitory AKI, 
36.9% (n = 38) had persistent AKI and 37.9% (n = 39) had AKD.

In comparing the characteristics according to the type of AKI 
(transitory AKI, persistent AKI and AKD), we observed that the 
frequency of oliguria was higher among patients with AKD than 
among those with either transitory AKI or persistent AKI (65.6% 
versus 29.6% versus 13.3%, respectively; P < 0.001). The frequency 
of AKIN 3 episodes was also higher among patients with AKD than 
among those with either persistent AKI or transitory AKI (72.1% 
versus 33.3% versus 14.8%, respectively; P < 0.001). In contrast, 
the frequency of AKIN 1 episodes was higher in patients with tran-
sitory AKI than among those with either persistent AKI or AKD 
(44.4% versus 20% versus 3.3%, respectively; P < 0.001). 

Recovery of kidney function was more frequent among patients 
with transitory AKI than among those with either persistent AKI 
or AKD (85.2% versus 60% versus 4.9%, respectively; P < 0.001). 
There were no statistically significant differences in the frequency 
of hemodialysis between patients with transitory AKI, persistent 
AKI or AKD (7.4% versus 0% versus 14.8%, respectively; P = 0.253).

Comparison of clinical and laboratory characteristics 
between patients with and without AKI

In comparing the general characteristics between the groups, we 
observed that patients with AKI were older than those without 
AKI (61 ± 14 versus 54 ± 15 years; P = 0.001) and had higher 
frequencies of diabetes mellitus (44.7% versus 24%; P < 0.05), 
hypertension (58.3% versus 32.8%; P < 0.05), CKD (13.6% ver-
sus 0.5%; P < 0.05) and heart failure (9.7% versus 2.9%; P < 0.05). 
On the other hand, the frequencies of use of invasive mechani-
cal ventilation (65% versus 20.1%; P < 0.05) and use of norepi-
nephrine (56.3% versus 10.8%; P < 0.05) were also higher among 
patients with AKI than among those without. 

Patients with AKI had higher total leukocyte counts (13,710 
versus 10,330 /μl; P < 0.001), serum glucose levels (146 versus 
125 mg/dl; P = 0.001), urea levels (57 versus 34 mg/dl; P = 0.001), 
serum creatinine levels (1.3 versus 0.7 mg/dl; P < 0.001), serum 
potassium levels (4.5 versus 4.2 mEq/l/;  P = 0.019), serum CRP 
levels (109 versus 95 mg/dl; P = 0.025), ferritin levels (848 ver-
sus 615 ng/dl; P < 0.001), D-dimer levels (1,420 versus 760 ng/dl; 
P < 0.001) and severity score based on chest CT (24 versus 19; 
P < 0.001) at admission, than patients without AKI. In addi-
tion, patients with AKI presented lower pH (7.42 versus 7.46; P 
< 0.001), and PaO2/FiO2 index (124 versus 170; P = 0.005) than 
those without AKI. The remaining characteristics are shown in 
Tables 2 and 3. 

Variables n = 307 %
Age (years) 56 ± 15
Gender (female/male) 109 (35.5%) / 198 (64.5%)
Diabetes mellitus 95 30.9%
Hypertension 127 41.4%
Chronic pulmonary 
obstructive disease

6 2.0%

Chronic kidney disease 15 4.9%
Heart failure 16 5.2%
Smoking 52 16.9%
Respiratory support
Simple mask 54 17.6%
Reservoir mask 109 35.4%
High-flow nasal cannula 10 3.3%
Non-invasive ventilation 26 8.5%
Invasive ventilation 108 35.2%

Table 1. General population characteristics
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DISCUSSION
COVID-19 is considered to be a lung disease; however, its clinical 
and systemic spectrum is very broad, from asymptomatic cases to 
severe cases with multisystemic disease, including kidney damage. 

Variables
Without AKI With AKI

P
n = 204 % n = 103 %

Age (years) 54 ± 15 61 ± 14 < 0.001
Gender  
(female/male)

74 (36.3%) / 130 (63.7%) 35 (34%) / 68 (66%) 0.707

Diabetes mellitus 49 24.0% 46 44.7% < 0.001
Hypertension 67 32.8% 60 58.3% < 0.001
CPOD 5 2.5% 1 1.0% 0.668
CKD 1 0.5% 14 13.6% < 0.001
Heart failure 6 2.9% 10 9.7% 0.026
Smoking 31 15.2% 21 20.4% 0.263
Respiratory support

Simple mask 49 24.0% 5 4.9%

< 0.001
Reservoir mask 92 45.1% 17 16.5%
HFNC 6 2.9% 4 3.9%
NIV 16 7.8% 10 9.7%
IV 41 20.1% 67 65.0%

Table 2. Comparison of general characteristics between patients with 
and without acute kidney injury (AKI)

CPOD = chronic pulmonary obstructive disease; CKD = chronic kidney disease; 
HFNC = high-flow nasal canula; NIV = noninvasive ventilation; IV = invasive ventilation.

Variables
Without AKI With AKI

P
Median IQR / % Median IQR / %

Hemoglobin (g/dl) 
(X/SD)

13.7 (12.6-14.8) 13.5 (11.5-14.5) 0.689

White blood cells  
(/μl) (x1000)

10.3 (7.7-14.8) 13.7 (9.8-19.7) < 0.001

Total lymphocytes 
(/μl)

950 (578-1,322) 924 (568-1,551) 0.571

Platelets (/μl) (x1000) 244 (187-307) 263 (210-332) 0.333
Serum glucose (mg/dl) 125 (96-169) 146 (120-210) 0.001
Serum creatinine 
(mg/dl)

0.7 (0.6-0.8) 1.3 (0.8-2.1) < 0.001

C-reactive protein 
(mg/dl)

95 (48-185) 109 (83-192) 0.025

Ferritin (ng/dl) 615 (349-904) 848 (471-1,000) < 0.001
D-dimer (ng/dl) 760 (365-1,965) 1,420 (670-4,140) < 0.001
Procalcitonin (ng/dl) 0.10 (0.05-0.26) 0.29 (0.11-1.09) < 0.001
PaO2/FiO2 170 (101-266) 124 (84-180) 0.005
Index CT severity 19 (14-22) 24 (21-25) < 0.001
Invasive ventilation 41 20.1% 67 65.0% < 0.001
Use of norepinephrine 22 10.8% 58 56.3% < 0.001

Table 3. Comparison of clinical and laboratory characteristics at 
admission between patients with and without acute kidney injury (AKI)

IQR = interquartile range; SD = standard deviation; CT = chest tomography; 
PaO2 = partial pressure of oxygen; FiO2 = fraction of inspired oxygen.

Comparison of clinical and laboratory characteristics 
between patients with C-AKI and those with H-AKI

The frequency of AKI was 33.6% (n = 103), of which 53.4% 
(n  = 55) corresponded to C-AKI and 46.6% (n = 48) to 
H-AKI. Compared with patients with C-AKI, patients with 
H-AKI required mechanical ventilation more frequently 
(81.3% versus 50.9%; P  =  0.018). On the other hand, patients 
with C-AKI had higher total leukocyte counts (13,950 versus 
10,940 /μl; P = 0.037), serum glucose levels (164 versus 127 mg/
dl; P = 0.001), ferritin levels (854 versus 648 ng/dl; P = 0.009), 
D dimer levels (1.627 versus 847 ng/dl; P = 0.020), procalcitonin 
levels (0.5 versus 0.1 ng/dl; P = 0.001) and severity score based 
on chest CT (24 versus 20; P = 0.003) at admission, than patients 
with H-AKI. 

We did not observe any statistically significant differences in 
relation to age, comorbidities, disease severity markers, severity of 
AKI episodes, dialysis requirement or recovery of kidney function, 
between the C-AKI and H-AKI groups (Table 4).

Factors associated with development of  
AKI among patients hospitalized due to COVID

In our study, the factors independently associated with AKI were 
as follows: previous diagnosis of CKD (odds ratio, OR:  10.8; 
95% confidence interval, CI: 1.02-116.1; P = 0.04), use of nor-
epinephrine (OR: 7.3; 95% CI: 2.1-25.8; P = 0.002), diabetes 
mellitus (OR: 2.9; 95% CI: 1.05-8.3; P = 0.03), serum CRP level 
(OR: 1.005; 95% CI: 1.001-1.009; P = 0.01) and COVID severity 
index based on chest CT (OR: 1.09; 95% CI: 0.99-1.21; statistical 
trend, P = 0.07) (Table 5).

Clinical impact of AKI on the prognosis  
of patients hospitalized due to COVID-19

Overall mortality was 48.9% (n = 150), and this was higher 
among patients with AKI than in those without AKI (83.5% ver-
sus 31.4%; P = 0.001). No statistically significant difference in 
mortality was observed between patients with C-AKI and those 
with H-AKI (80% and 87.5%, respectively; P = 0.42). On the other 
hand, the median length of hospitalization in our population was 
8 days (range: 3-15 days), which was longer among patients with 
AKI than among those without AKI (11 versus 7 days; P < 0.001), 
but not between patients with H-AKI and those with C-AKI) 
(8 versus 8 days; P = 0.918).

In comparing mortality according to the type of AKI (tran-
sitory AKI, persistent AKI and AKD), we observed that, among 
these three types, mortality was only higher among patients with 
AKD (74.1% versus 66.7% versus 91.8%, respectively; P < 0.015). 
No statistically significant difference in the length of hospitalization 
was observed between patients with transitory AKI, persistent AKI 
and AKD (15 versus 10 versus 10 days, respectively; P = 0.285).



ORIGINAL ARTICLE | Dehesa-Lopez E, Entzana Galindo A, Velasco Santos IM, Aros Pérez MA, Gómez Rodríguez DM, Ojeda-Mendoza E, Aguilar Ide BP

570     Sao Paulo Med J. 2022; 140(4):566-73

Table 4. Comparison of clinical and laboratory characteristics at admission between patients with community-acquired acute kidney 
injury (C-AKI) and those with hospital-acquired acute kidney injury (H-AKI)

IQR = interquartile range; SD = standard deviation; NIV = noninvasive ventilation; IV = invasive ventilation; AKIN = acute kidney injury network. PaO2 = partial 
pressure of oxygen; FiO2 = fraction of inspired oxygen. *Serum creatinine at the time of AKI diagnosis.

Variables
C-AKI (n = 55) H-AKI (n = 48)

P
n/median %/IQR n/median %/IQR

General characteristics:
Age (years) (mean ± SD) 61 ± 15 60 ± 14 0.678
Female 18 32.7% 17 35.4%

0.77
Male 37 67.3% 31 64.6%
Diabetes mellitus 28 50.9% 18 37.5% 0.17
Hypertension 36 65.5% 24 50.0% 0.11
Chronic kidney disease 7 12.7% 7 14.6% 0.78

Respiratory support:

Simple mask 4 7.3% 1 2.1%

0.018
Reservoir mask 14 25.5% 3 6.3%
High-flow nasal canula 2 3.6% 2 4.2%
NIV 7 12.7% 3 6.3%
IV 28 50.9% 39 81.3%

AKI characteristics:
AKIN 1 10 18.2% 6 12.5%

0.32AKIN 2 21 38.2% 14 29.2%
AKIN 3 24 43.6% 28 58.3%
Hemodialysis 7 12.7% 4 8.3% 0.47
Recovered kidney function 19 34.5% 18 37.5% 0.75

Laboratory characteristics:
Hemoglobin (g/dl) 12.5 (10.4-14.1) 13.8 (12.5-14.8) 0.027
Total leucocytes (/μl) (x1000) 13.9 (9.8-20.9) 10.9 (7.9-15.6) 0.037
Total lymphocytes (/μl) 857 (488-1,256) 961 (595-1,382) 0.571
Platelets (/μl) (x1000) 250 (221-318) 253 (188-311) 0.999
Serum creatinine (mg/dl)* 1.8 (1.3-2.8) 1.4 (1.3-2.1) 0.256
C-reactive protein (mg/dl) 120 (48-192) 96 (48-192) 0.173
Ferritin (ng/dl) 854 (453-1,000) 648 (361-964) 0.009
D-dimer (ng/dl) 1627 (755-3,970) 847 (390-2,090) 0.020
PaO2/FiO2 at admission 140 (102-244) 142 (100-236) 0.875
Index CT severity 24 (21-25) 20 (15-24) 0.003
Use of norepinephrine 28 50.9 30 62.5 0.320

As in the rest of the world, in our retrospective cohort of patients 
hospitalized due to COVID-19, AKI was a frequent complica-
tion, observed in 33.6% of the cases. 

The incidence of AKI among patients hospitalized due to 
COVID-19 reported by other authors has varied according to the 
diagnostic criteria for AKI, geographical region and  clinical context 
studied. In a meta-analysis by Lin et al. on 79 studies that included 
49,692 patients with COVID-19 from Asia, Europe and North 
America, the incidences of AKI were 22.6% in North America, 
11.6% in Europe and 4.3% in Asia.3 In contrast, Chen et al. con-
ducted a systematic review of 20 studies with 6,495 patients hos-
pitalized due to COVID-19 in China, Italy, the United Kingdom 
and the United States. The reported incidence of AKI was 8.9% 
(95% CI: 4.6-14.5%) with a range from 0 to 57.1% in the different 

Table 5. Multivariate analysis on factors associated with acute kidney 
injury among patients hospitalized due to coronavirus disease

Variables OR
95% CI

P
Lower Upper

Age (years) 1.030 0.991 1.071 0.133

Gender (male/female) 1.692 0.619 4.627 0.305

Diabetes mellitus (yes/no) 2.978 1.058 8.385 0.039

Hypertension (yes/no) 0.943 0.322 2.762 0.914

Chronic kidney disease (yes/no) 10.892 1.022 116.112 0.048

Invasive ventilation (yes/no) 1.496 0.416 5.375 0.537

Use of norepinephrine (yes/no) 7.369 2.104 25.816 0.002

C-reactive protein (mg/dl) 1.005 1.001 1.009 0.010

Index CT severity (points) 1.099 0.991 1.218 0.073

OR = odd ratio; CT = chest tomography; CI = confidence interval.
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studies included.12 In another meta-analysis on 40 studies with 
24,377 patients hospitalized due to COVID-19, Shao et al. reported 
that the incidence of AKI was 10% (95% CI: 8-13%) with a range 
from 0.5 to 49.3%.8 Lastly, Martinez-Rueda et al. reported that the 
incidence of AKI was 30% in a cohort of 1,170 Mexican patients 
hospitalized due to COVID-19.9

Another important finding from our study was that AKIN stage 
3 of AKI occurred most frequently, followed by stage 2 and 
stage 1, which indicates that AKI was a frequent and serious com-
plication in our population. Regarding the severity of AKI episodes, 
the data published by other authors have varied according to the 
region and the clinical context studied. In a study by Chan et al. 
on 3,993 patients hospitalized due to COVID-19 in five hospitals 
in New York, the incidences of AKI were 46% in the general hos-
pitalized population and 76% in patients in the intensive care unit. 
AKIN stage 3 occurred most frequently overall (AKIN stage 3 = 
42%; AKIN stage 2 = 19%; and AKIN stage 1 = 39%) and among 
intensive care patients (AKIN stage 3 = 56%; AKIN stage 2 = 17%; 
and AKIN stage 1 = 28%).13 However, in one of the largest cohorts 
of patients hospitalized due to COVID-19 (n = 5,449), the incidence 
of AKI was 36.6%. AKIN stage 1 occurred most frequently (46.5%), 
followed by AKIN stage 2 (22.4%) and AKIN stage 3 (31.1%).7

Recently, there has been great interest in differentiating between 
C-AKI and H-AKI among patients hospitalized due to COVID-
19, given the different etiology and prognosis between these two 
types of AKI.9,14 In our cohort, patients with H-AKI had respiratory 
failure more frequently and patients with C-AKI had higher levels 
of activity markers (D-dimer and ferritin) and severity markers 
(index CT severity) for the disease. We did not observe any sta-
tistically significant difference in relation to age, comorbidities, 
severity of AKI episodes, dialysis requirement, recovery of kidney 
function or mortality, between patients with C-AKI and those with 
H-AKI. Our findings contrast with those reported by Martinez-
Rueda et al. in their cohort of Mexican patients hospitalized due 
to COVID-19. Although C-AKI (64.1%) was also the more fre-
quent type in their study and they did not observe any differences 
in mortality between patients with C-AKI and those with H-AKI 
(53% and 50%, respectively; P = 0.65), the patients with C-AKI 
were older and had greater levels of comorbidities (based on the 
Charlson index) than the patients with H-AKI, who were younger, 
had greater multiorgan failure (higher SOFA score), greater respi-
ratory failure (lower PaO2/FiO2 index), greater severity of AKI 
episodes (AKIN stages 2-3), and greater dialysis requirement (27% 
versus 7%; P = 0.001).9

In our population, the overall frequency of dialysis required 
was 10.7%, with no statistically significant difference between 
the C-AKI and H-AKI groups. The frequency reported by other 
researchers has varied widely worldwide, from 0.4% to 22.3%.3,8,15 
This variability in dialysis requirement worldwide could partly be 

explained by differences in the severity of AKI episodes and the 
clinical context studied, as well as in  the availability and priori-
tization of dialysis treatment assignments during the pandemic, 
due to oversaturation of medical services and the poor progno-
sis of patients with COVID-19 and AKI, which may have under-
estimated the true frequency of the dialysis requirement among 
these patients.

In our study, the history of CKD, use of norepinephrine, pres-
ence of diabetes mellitus, serum CRP level and COVID severity 
index based on chest CT were the factors associated with develop-
ment of AKI. In this regard, multiple factors have been associated 
with development of AKI, as referenced by other authors. In a ret-
rospective cohort on 5,449 patients hospitalized due to COVID-19 
in New York, Hirsch et al. reported that age, black race, presence 
of diabetes mellitus, arterial hypertension, cardiovascular dis-
ease, mechanical ventilation use and vasopressor use were factors 
associated with development of AKI.7 Hamilton et al., in a retro-
spective cohort of 1,032 patients hospitalized due to COVID-19 
in the United Kingdom, reported that male sex, presence of CKD, 
presence of diabetes mellitus and serum CRP level were factors 
associated with AKI.16 In a meta-analysis on 26 studies with 5,497 
patients hospitalized due to COVID-19, Hansrivijit et al. reported 
that age, hypertension, presence of diabetes mellitus and serum 
creatinine level were risk factors associated with AKI.15 Lastly, 
Martínez-Rueda et al., in a prospective cohort of 1,170 Mexican 
patients hospitalized due to COVID-19, reported that certain fac-
tors were specific for the type of AKI. The Charlson index, CKD, 
SOFA score, serum glucose level, creatinine level, CRP level and 
troponin level were factors associated with C-AKI, while the body 
mass index, glucose level, troponin level and intubation were fac-
tors associated with development of H-AKI.9

The overall fatality rate in our population was 48.9%, and it 
was higher among patients with AKI than among those without 
AKI. In addition, the median hospital stay was longer among 
patients with AKI than among those without AKI. It has been 
consistently demonstrated that AKI has a negative impact on 
the prognosis of patients hospitalized due to COVID-19 and is 
associated with a long hospital stay, high mechanical ventilation 
requirements and fatality. In a meta-analysis on 40 studies with 
24,527 patients, Shao et al. reported that the overall fatality rate 
was 20.3%, and that it was higher among patients with AKI than 
among those without AKI (63.1% versus 12.9%; P < 0.01), with an 
OR for mortality of 14.6 (95% CI: 9.94-21.5; P < 0.00001).8 On the 
other hand, similar to the findings of Martínez-Rueda et al.,9 we 
did not observe any statistically significant difference in mortality 
between patients with C-AKI and those with H-AKI. However, 
our fatality rate was above the overall fatality rate (48.9% versus 
27%), C-AKI fatality rate (80% versus 53%) and H-AKI fatal-
ity rate (87.5% versus. 50%) reported by Martínez-Rueda et al.9 
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The great variability in the prognosis of these patients observed 
worldwide might be partially explained by differences in the 
severity of the patients’ conditions, the clinical contexts studied, 
the hospital resources and infrastructure and the availability of 
trained and specialized personnel for caring for these patients, 
among different hospitals during the pandemic.

The present study had some limitations. Firstly, it was a retro-
spective study conducted in a single center. Therefore, it was not 
possible to include the criterion of urinary volume for diagnosing 
AKI, which could have underestimated the frequency of AKI in 
our population. Moreover, the precise cause of each AKI episode 
could not be determined. Secondly, we did not include variables 
relating to treatment in our analysis because of the great variability 
and modifications of the drugs used during the pandemic. Lastly, it 
was not possible to construct a specific logistic regression model 
of factors associated with C-AKI and H-AKI because of the small 
number of cases. Nevertheless, despite these deficiencies, we believe 
that the results from our study are valid and useful for improving 
the characterization of AKI episodes among patients hospitalized 
due to COVID-19.

CONCLUSION
AKI was a frequent and serious complication in our cohort of 
patients hospitalized due to COVID-19, which was associated 
with high mortality and long hospital stay. This highlights the 
importance of close nephrological surveillance for early detec-
tion of patients at high risk of developing AKI.
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Liver cancer in Hidalgo State, Mexico: analysis of the status, 
risk factors and regional public health policy requirements: 
a cross-sectional correlational study
Rosa Isela Barrera-CortésI, Erika Elizabeth Rodriguez-TorresII, Enrique Vázquez-MendozaIII, Jesús Carlos Ruvalcaba-LedezmaIV, 
Luis Enrique Soria-JassoV, Mario Isidoro OrtizVI, Eduardo Fernández-MartínezVII

Universidad Autónoma del Estado de Hidalgo (UAEH), Pachuca, Hidalgo, Mexico

INTRODUCTION
There has been an increase in the global incidence of liver cancer, which became the sixth most 
common cancer and the third leading cause of cancer death in the world in 2020.1 This has 
also raised interest in studying its clinical and epidemiological aspects in Latin America.2-4 
Hepatocellular carcinoma (HCC) is the most frequent form of liver cancer, accounting for 75% 
to 85% of primary hepatic neoplasms.1 It is also between the second and fourth most important 
cause of cancer-related mortality worldwide and is the leading cause of cancer among patients 
with cirrhosis.2,3,5 HCC occurs more frequently in men than in women, and about one million 
new cases are diagnosed every year.3,6,7

In Mexico, complications from liver cirrhosis have remained the third most common cause 
of death over the last decades, and the future trend is worrying. The incidence of HCC continues 
to rise in Mexico, especially affecting older people in the sixth decade of life, and the mortality 
rate used to be higher among males. The most common underlying chronic liver diseases that 
cause HCC in the Mexican population are alcoholic liver disease (ALD) and hepatitis C virus 
(HCV). However, non-alcoholic steatohepatitis (NASH) is increasingly a cause of HCC: the 
incidence of this disease is rising at an alarming rate because of complications from metabolic 
syndrome (MetS), which is present in a high proportion of Mexicans.8,9 Although the epidemio-
logical characteristics of HCC in Mexico are similar to those in other Latin American countries, 
such as Argentina, Brazil and Colombia,4 comprehensive information concerning the diagnosis, 
treatment and surveillance of HCC in Mexico is scarce. Better information might improve early 
detection and thus decrease morbidity and mortality among HCC patients.7,8,10
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ABSTRACT
BACKGROUND: In Latin America, liver cancer is one of the top causes of cancer mortality. It is the fifth 
most common cause of death among malignant tumors in Mexico and is the leading cause in Hidalgo 
State (43.8% of the population living in poverty). 
OBJECTIVE: To conduct a correlational analysis on the main risk factors for liver cancer in Hidalgo State, 
Mexico, including municipal disaggregation and comparison with the national level.
DESIGN AND SETTING: Cross-sectional, correlational, descriptive and comparative epidemiological study 
using Mexican governmental databases covering 1990-2019.
METHODS: A comprehensive review of the databases of the General Directorate of Health Information 
(DGIS) was performed to analyze official death figures, hospital discharges and national and municipal 
population projections, using specific search criteria defined in the Global Burden of Disease classification, 
based on the risk factors for liver cancer.
RESULTS: Liver cancer rates showed an evident rise in Hidalgo (183%), moving from 21st place in Mexico in 
1990 to 9th place in 2019. This increase was correlated with alcoholism. An increasing trend for liver cancer 
deaths, of 133.89%, is projected for 2030. Females and the population over 60 years of age are more affect-
ed. There are some critical regions with liver cancer death rates twice the national rate or more.
CONCLUSION: Targeted effective public health strategies should be structured by identifying, character-
izing and regionalizing critical marginalized municipalities that are vulnerable to alcoholism and other risk 
factors for liver cancer. This approach may be helpful for other states in Mexico or similar countries.
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Hidalgo State, Mexico, had an economic complexity index (ECI) 
of -0.68 in 2021 and ranked 21st among the country’s 32 states, 
while the overall ECI for Mexico was 1.31 in 2020. Over 43.8% of 
Hidalgo’s population live in poverty, and the average illiteracy rate 
in 2020 was 6.6%. The average social marginalization of Hidalgo in 
2015, according to the GINI index, was 0.421. The medical atten-
tion options and healthcare coverages for inhabitants of Hidalgo 
are hospitals and care clinics belonging to the Ministry of Health 
(Secretaría de Salud, SS) and the Mexican Institute of Social Security 
(Instituto Mexicano del Seguro Social, IMSS) with coverages of 
43.3% and 20.5%, respectively.11 

In Hidalgo, recent epidemiological data on cancer from the 
General Directorate of Health Information (DGIS) and the Ministry 
of Health (Secretaría de Salud, SS) of Mexico have revealed that HCC 
is the leading cause of death in this state, and this has attracted atten-
tion as a critical public health problem. In this state, the percent-
age of deaths caused by malignant liver tumors (MLTs) increased 
alarmingly from 1990 to 2013, by 152%. This contrasted with the 
national increase of 97.5% over the same period. The liver cancer 
mortality rate in Hidalgo almost doubled in 23 years, from 3.1 to 
6.1 deaths per 100,000 inhabitants, while this rate was 1.6 deaths 
per 100,000 inhabitants in Mexico. Importantly, this cause of mor-
tality in Hidalgo is higher than the national average.

OBJECTIVE 
The aims of this study were to conduct a correlational and 
descriptive analysis on the main risk factors for liver cancer in 
Hidalgo State (hepatic fibrosis/cirrhosis, ALD and HCV), includ-
ing municipal disaggregation and comparison with the national 
level; and to study trends of liver cancer deaths and projections to 
2030, using data covering the period from 1990-2019.

METHODS
Study design
This study was designed as a correlational, descriptive, cross-sec-
tional and comparative epidemiological study. This work did not 
require institutional review board (IRB) approval, given that it 
used anonymized and publicly available data.

Data sources
A comprehensive review of the databases of the DGIS was per-
formed using specific search criteria for the analysis. The items 
were: a) deaths, according to definitive official figures for the 
period from 1979 to 2019 that were obtained from the National 
Institute of Statistics, Geography and Informatics (INEGI) and 
the SS of Mexico; b) hospital discharges, according to definitive 
official figures reported by the medical units of the SS for the 
period from 2000 to 2016; c) data from the National Population 
Council (Consejo Nacional de Población, CONAPO) and the 

2010 National Population and Housing Census for 1990-2030 
population projections in Mexico; and d) data from CONAPO 
for municipal population projections for 2010-2019.

Variables
Records with a diagnosis of liver disease that was in accor-
dance with the codes of the 10th Revision of the International 
Classification of Diseases (ICD-10) were selected. The corre-
sponding figures for the study variables were obtained from the 
databases by applying the Global Burden of Disease (GBD) clas-
sification to analyze deaths and hospital discharges, based on 
the risk factors for HCC described in the literature.2,6,8 Thus, for 
chronic viral hepatitis (CVH) B or C, the code was B18; for MLT, 
C220-C224, C227 and C229; for ALD, K70; and for liver cirrho-
sis, K74. NASH and MetS were not considered because of limited 
availability of information.

Study size, eligibility criteria,  
calculations and statistical analysis

The sample size depended on inclusion of consecutive cases sam-
pled from the total figures in the databases according to year, 
after applying the exclusion criteria. The mortality rates were 
calculated annually from 1990 to 2019, with regard to reports of 
deaths in municipalities of Hidalgo State (towns and their areas), 
and were analyzed according to sex and age groups. The mor-
tality rate in Hidalgo was compared with that of other Mexican 
states. The DGIS records of death due to MLT as the primary 
cause over the 34-year period from 1985 to 2019 were used to 
run functional models for data trend projections. These revealed 
a positive association between time and death due to liver can-
cer; the actual figures were compared with those projected using 
the Student t test.

To determine whether the hospital discharges relating to liver 
cancer were correlated with the hospital discharges relating to 
pathological conditions that were considered to be causes of HCC 
(which was our hypothesis), data from all municipalities were stud-
ied using the Spearman correlation test. However, the data did not 
follow normal distribution (P < 0.0001). Since not every munici-
pality had similar hospital discharge relating to liver cancer, that 
hypothesis was tested again but considering only the municipali-
ties in which the death rate was higher than the mean (5.02) + one 
standard deviation (5.49). These corresponded to municipalities 
with at least twice the national death rate due to HCC. These data 
followed normal distribution (P > 0.05), and the Spearman cor-
relation test was thus applied. Finally, normality was tested using 
the Shapiro-Wilk test. These analyses were performed using the 
GraphPad Prism 6.01 software (California, United States).

The inclusion criteria were that these municipalities of Hidalgo 
State needed to have the following: a) records of MLT as the primary 
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cause of death; and b) records of hospital discharges from the SS of 
Hidalgo relating to liver diseases. The exclusion criteria were situa-
tions of the following: a) death and hospital discharge records that 
stated a country of residence other than Mexico or reported the 
country as unspecified; and b) for data analysis at the state level, 
death and hospital discharge records declaring a state of residence 
other than Hidalgo or reporting this as unspecified.

Descriptive analysis on the data was carried out by determin-
ing the relative weight and mortality rate (national or state), and 
by numbering the position occupied by each tumor as a cause of 
death due to malignant neoplasm. Crude or cumulative death rates 
were calculated to compare the mortality rate in Hidalgo State with 
the rates in other Mexican states and the MLT mortality rate for 
the country over the period 1990-2019. Crude or cumulative death 
rates were estimated to compare the 84 municipalities of Hidalgo 
State from 1990 to 2019. The 1990-2030 population projections 
for Mexico compiled by CONAPO were used.

After the municipal mortality rates for liver cancer had been 
calculated, differential mapping was used to identify regions of 

Hidalgo with higher liver cancer rates. In addition, the 2010-
2019 municipal population projections for Mexico compiled by 
CONAPO were used.

RESULTS
The relative weight (%), mortality rates for malignant tumors 
and their ranks as the primary cause of mortality were calculated 
for Mexico and Hidalgo based on the death figures for malig-
nant tumors according to the GBD classification (Table 1). MLTs 
are a public health problem at both the national and the state 
level, considering that they are the fifth largest cause of death in 
Mexico and the leading cause in Hidalgo. This state’s liver cancer 
mortality rate is 6.4 deaths per 100,000 inhabitants, which is 1.1 
points greater than the national rate; its relative weight is at least 
1.4% higher than that of other tumors in the state and Mexico.

Table 2 shows the ten states of Mexico that had the highest 
MLT mortality rates over the period 1990-2019. The increase in the 
ranking of the Hidalgo figures is evident: from the 21st place in 1990 
to ninth place in 2019. Hidalgo occupied the sixth place in 2005; 

Table 1. The six malignant tumors with the highest mortality rates in Mexico and Hidalgo in 2019

Tumor
Deaths in 

Mexico
Relative 

weight (%)
Rate National rank

Deaths in 
Hidalgo

Relative 
weight (%)

Rate State rank

Breast 7,419 8.5 5.9 1 152 7.7 5.0 3
Colorectal 6,978 8.0 5.5 2 142 7.2 4.7 4
Trachea, bronchi and lung 6,774 7.8 5.4 3 112 5.7 3.7 7
Prostate 6,760 7.8 5.34 4 160 8.1 5.2 2
Liver 6,727 7.8 5.3 5 194 9.9 6.4 1
Stomach 6,327 7.3 5.0 6 141 7.2 4.6 5
Total 40,985 47.2 32.44 901 45.8 29.6

General Directorate of Health Information (DGIS), Institute of Statistics, Geography and Informatics (INEGI), Ministry of Health (Secretaría de Salud, SS) of Mexico 
and National Population Council (Consejo Nacional de Población, CONAPO). Definitive official death figures in 2019. Rates are calculated per 100,000 inhabitants 
within the total population for the period and were consulted in September 2021.

State 1990 R 1995 R 2000 R 2005 R 2010 R 2015 R 2019 R
ECI 

2021
Veracruz 4.34 4 5.85 3 6.73 3 8.29 1 8.56 1 10.08 1 9.13 1 -0.95
Oaxaca 2.47 25 3.65 15 4.36 9 4.85 9 5.82 6 6.68 4 7.96 2 -1.97
Yucatan 6.23 1 8.57 1 7.26 1 6.49 3 6.36 3 7.13 3 7.97 3 0.06
Tabasco 3.85 12 4.52 7 4.25 11 4.53 12 5.15 11 5.91 11 7.00 4 -0.75
Chiapas 3.59 14 4.42 8 4.54 8 4.99 8 5.79 7 6.43 7 6.92 5 -1.77
Campeche 2.35 26 4.92 5 4.14 14 4.43 13 4.42 16 7.16 2 6.91 6 -0.43
San Luis Potosi 3.13 20 3.84 13 4.81 7 5.53 5 6.15 4 6.14 9 6.75 7 0.64
Mexico City 3.59 15 4.53 6 5.02 6 5.72 4 5.94 5 6.54 5 6.65 8 0.95
Hidalgo 3.08 21 3.64 16 3.1 27 5.51 6 5.39 9 6.43 8 6.36 9 -0.68
Tamaulipas 5.5 3 5.63 4 5.52 4 5.27 7 7.32 2 6.43 6 5.83 10 0.81

Table 2. The current ten states of Mexico with the highest mortality rates for malignant liver tumors, 1990-2019

ECI = economic complexity index 2021.11

General Directorate of Health Information (DGIS), Institute of Statistics, Geography and Informatics (INEGI), Ministry of Health (Secretaría de Salud, SS) of Mexico 
and National Population Council (Consejo Nacional de Población, CONAPO). R: The annual national rank of the state in mortality rates for malignant liver tumors 
calculated per 100,000 inhabitants. Definitive official death figures (1990-2019) were consulted in September 2021. 
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since then, it has always been among the top ten. Hidalgo occu-
pies the ninth place in the national ranking of liver cancer deaths 
considering the cumulative death rate of 2010-2019 as the period 
analyzed for mortality. Furthermore, the ECI index in 2021 for 
each state is presented to contextualize their economic develop-
ment. As observed, the situation of the financial resources of most 
of these states has the implication that their ability to improve 
their healthcare services and prevention programs may be limited. 

The MLT mortality rate was 31.43% higher than the national 
rate between 1990 and 2019 (151.42% for Mexico and 182.85% for 
Hidalgo). Since 2005, the mortality rates in Hidalgo have always 
been higher than national rates (Figure 1A). The death records 
comprising the period from 1985 to 2019 formed the basis to con-
struct a functional linear model of data trend (Figure 1B), which 
showed a positive association between time and liver cancer death (y 
= 4.4667x - 8825.5; R2 = 0.935), as well as a noticeable increase in the 
number of deaths due to this cause over time. This relationship was 
corroborated by comparing real and theoretical figures (t64 = 0.0002; 
P = 0.99), which were statistically similar. This model projected 237 
deaths (95% confidence interval, CI, 223 to 251) due to MLT by 
2030, in contrast to 194 deaths recorded in 2019 (122.16% increase). 
Figure 1C depicts an increasing trend in deaths for both men (y = 
0.0364x2 - 143.28x + 141082; R2 = 0.921) and women (y = 0.0152x2 

- 58.808x + 56835; R2 = 0.903) from 1985-2019 through a quadratic 
trend model. A larger number of deaths among women can be seen, 
although more men died in some years; however, these figures are 
similar when the data are compared according to mortality rates. 
The distribution according to age group with liver cancer as the 
cause of death (1985-2019) showed a linear trend (< 60 years old, y 
= 0.7958x - 1562.8, R2 = 0.713; > 60 years old, y = 3.6821x - 7285.5, 
R2 = 0.928), in which a greater increase over time was observed for 
the group aged > 60 years (Figure 1D). 

Adjusted liver cancer mortality rates according to sex and age 
in 2010-2019 were calculated to compare Mexico with Hidalgo, 
but only the 2019 figures are presented because the trend over time 
was similar. For individuals > 60 years old in Mexico (rate 37.8 per 
100,000 inhabitants), the rate for females was 34.2 and for males, 
41.9; in Hidalgo (rate 42.1), the rate for females was 38.0 and for 
males, 47.0. For individuals < 60 years old in Mexico (rate 1.2), the 
rate for females was 1.1 and for males, 1.2; in Hidalgo (rate 1.8), 
the rate for females was 2.2 and for males, 1.4. Thus, Hidalgo had 
higher mortality rates for both sexes and both age groups than those 
of Mexico. Standardized rates were greater for males and > 60 years 
in both Hidalgo and Mexico, except for females < 60 in Hidalgo.  

Given the high prevalence of MLT in the state, municipal disag-
gregation was a necessity in order to analyze their death rates over 

Figure 1. A)  Comparison of mortality rates for malignant liver tumors between Hidalgo State and Mexico, 1990-2019. B) Deaths due to 
liver cancer in the Hidalgo State population, 1985-2019, and 2018-2030 projections. Error bars represent the 95% confidence interval. 
C) Quadratic trend according to sex of liver cancer deaths, 1985-2019. D) Linear trend according to age group (< 60 years or > 60 years) of 
liver cancer deaths, 1985-2019.
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the period 2010-2019. Figure 2A shows a map of Hidalgo State in 
which the municipalities are color-coded as follows: municipali-
ties with a liver cancer death rate lower than the national rate are 
shown in green; those with a death rate between 5.1 and 6.1, which 
are the national and state cumulative rates respectively, are shown 
in yellow; those with a rate higher than the state rate are shown in 
red, and those with the highest rates (twice the state rate or more) 
are shown in black. Huejutla was the municipality with the larg-
est number of deaths (187) due to MLT and had the third highest 
mortality rate. Jaltocan ranked first in mortality rate despite its 
small population and just 20 deaths. These two municipalities are 
considered socially marginalized; surprisingly, Pachuca, the state 
capital municipality, had a mortality rate of 14 with 141 deaths. 
The population > 60 years exhibited the largest number of deaths; 
however, there were reports of deaths among young patients (23-
39 years of age) in critical municipalities. In the five municipali-
ties with the highest mortality rate, the percentage of death among 
women was slightly higher than that among men (52.8% versus 
47.2%), although some municipalities registered more male deaths.

The hospital discharge rates were calculated considering the 
SS records over the period 2010-2019 relating to patients either 
attended in Hidalgo or from Hidalgo attended in other states, who 
were diagnosed with CVH, ALD, liver fibrosis/cirrhosis or hepatic 
cancer. Table 3 shows the 15 municipalities in Hidalgo with the 
highest hospital discharge rates relating to MLT, according to risk 
factor for the disease during that period. Figures for the hospital 
discharge rates of these municipalities can be compared with the 
state figures.

The relationship between hospital discharge rates relating to 
HCC and hospital discharge rates relating to ALD, CVH and fibro-
sis/cirrhosis as the leading risk factor for the disease in Hidalgo 
(2010-2019) was studied. The correlation analysis did not show 
any significant difference between hospital discharges relating to 
HCC and hospital discharges relating to ADL (ρ = –0.13, P > 0.05), 
CVH (ρ = –0.19, P > 0.05) or fibrosis/cirrhosis (ρ = 0.16, P > 0.05) 
(Figure 2B). Nevertheless, among the municipalities with the high-
est HCC death rates, only nine with a mean hospital discharge rate 
for HCC + one standard deviation were considered for calculating 
Pearson’s coefficient. This analysis revealed that there was a sig-
nificant positive correlation between HCC and ALD (R2 = 0.49, 
P < 0.05) in these critical municipalities (Figure 2C).

DISCUSSION
In Mexico (ECI index of 1.31 in 2020 and GINI index of 0.45 
in 2018), liver cancer is among the five leading types of malig-
nant tumor causing death. This is consistent with the third place 
that was identified in a review of official death certificates in 
Mexico over the period 2000-2006, in which a national increase 
in HCC deaths of 14% was found (4.16 deaths in 2000 versus 

Figure 2. A) Map of distribution of deaths due to 
hepatocellular carcinoma (HCC) according to municipality 
and cumulative death rates in Hidalgo State, using data from 
the General Directorate of Health Information (DGIS) and 
Ministry of Health (Secretaría de Salud, SS) of Hidalgo, 2010-
2019. B) Correlation between hospital discharges relating to 
HCC and hospital discharges relating to risk factors for this 
disease in the municipalities of Hidalgo State. C) Correlation 
between hospital discharges relating to HCC and hospital 
discharges relating to risk factors for this disease in the nine 
municipalities of Hidalgo with the highest HCC death rates. 

4.74 in 2005, both per 100,000 inhabitants); and with the rank-
ing of liver cancer as the third largest cause of mortality due to 
cancer in GLOBOCAN 2020.7,12 The trend projections obtained 
for HCC as a mortality cause are a helpful tool for proposing the 
strengthening of healthcare strategies to diminish liver cancer 
cases in Mexico and Hidalgo, since no up-to-date or previous 
state projections were found.9 Cancer is a growing health prob-
lem, just like other non-communicable diseases, and reducing 
deaths caused by such diseases is a goal set by the World Health 
Organization (WHO).13 Similar countries in Latin America, such 
as Argentina (-0.29 ECI, 0.42 GINI), Brazil (0.10 ECI, 0.53 GINI) 

ALD = alcoholic liver disease; CVH = chronic viral hepatitis.  
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and Colombia (0.09 ECI, 0.51 GINI), have lower mortality rates 
for liver cancer, which was ranked between sixth and tenth place 
in 2020.12

MLTs are the leading cause of death in Hidalgo; identifica-
tion and characterization of critical municipalities provide bet-
ter understanding of the current situation of this disease in the 
state. In the population studied, the highest mortality rates were 
observed in the group aged > 60 years, which agrees with ear-
lier data for Mexico.8,10 In addition, both sexes seemed to suffer 
equally from HCC in 2014,8 although most authors have reported 
higher mortality rates for men in Mexico5,6 and Latin America.2 
In the present study in 2019, a higher death rate among women 
aged < 60 years was found in Hidalgo, although men were more 
affected than women in the three municipalities with the high-
est HCC death figures. Epidemiological reports have shown an 
equal ratio of male/female mortality due to HCC in countries 
like Mexico; however, current trends indicate a rise in the number 
of female deaths, such that in Mexico liver cancer was the third 
largest cause of death among women and the fifth among men in 
2020.9,12,14 Conversely, the estimated death rates due to liver cancer 
in Argentina, Brazil and Colombia for both sexes ranked sixth to 
tenth among cancers in 2020.12

Scientific evidence confirms that ALD, CVH and fibrosis/
cirrhosis are the major risk factors for developing liver cancer.1-3 
Several studies carried out in South America have reported that 

HCV infection is the most frequent risk factor, but also that HCV/
HBV coinfection, alcoholic cirrhosis and non-alcoholic fatty liver 
disease (NAFLD) are also widespread risk factors.4 Indeed, the 
Mexican population has been found to be more susceptible to 
ALD because of genetic and environmental factors.15 

In addition to the mortality data, our analysis on hospital dis-
charges among Hidalgo inhabitants provided a gross indicator of 
morbidity. Hospital discharges can represent either demand for or 
provision of healthcare services, thus providing a valuable tool for 
identifying the morbidity profile. Moreover, hospital discharges 
indicate the level of hospital services for resolving the needs of 
patients.16 For the present study, hospital discharges in which the 
municipality of residence was not specified were eliminated from the 
results, given that the objective was to analyze municipalities; oth-
erwise, precise information might improve the municipal analysis. 

A significant increase in hospital discharges among cirrhosis 
patients was observed in Hidalgo from 2010 to 2019. Other authors 
have also reported high incidence and prevalence of cirrhosis over 
a similar period, which was related to high alcohol consumption 
and viral infections.9,17 Hospital discharges relating to HCV also 
increased in this state, since chronic HCV infection has emerged as a 
health problem in Mexico18,19 and Latin America.3,4 ALD is the most 
important cause of chronic liver disease and accounts for one-third 
of all HCC cases globally.20 Furthermore, the increase in alcohol 
consumption in the young Mexican population is alarming, while 

Table 3. The fifteen municipalities in Hidalgo State with the highest hospital discharge rates relating to malignant liver tumors according 
to risk factors for this disease, 2010-2019

Municipality Liver cancer CVH ALD
Liver

fibrosis/cirrhosis
Eloxochitlán 176.4 0.0 52.9 0.0
Pisafores 62.8 0.0 21.8 10.9
Xochicoatlán 40.5 0.0 8.1 8.1
Xochiatipan 30.1 0.0 12.5 10.0
Agua Blanca de Iturbide 20.1 0.0 48.2 4.0
Jacala de Ledezma 19.0 0.0 61.0 9.5
San Agustín Metzquititlán 17.1 0.0 17.1 0.0
Tianguistengo 16.7 0.0 22.3 16.7
Huazalingo 15.0 0.0 5.0 10.0
Tepetitlán 14.7 0.0 33.0 0.0
Nicolás Flores 13.7 0.0 68.3 0.0
Huichapan 13.6 0.5 70.7 1.1
Tlahuelilpan 12.6 0.0 28.7 9.0
Pacula 11.1 0.0 55.5 0.0
Omitlán de Juárez 10.7 0.0 24.9 0.0
Unspecified 10.5 5.3 982.3 124.3
Hidalgo’s hospital discharge rate 0.9 0.1 27.4 4.4

ALD = alcoholic liver disease; CVH: chronic viral hepatitis.
General Directorate of Health Information (DGIS), Institute of Statistics, Geography, and Informatics (INEGI), Ministry of Health (Secretaría de Salud, SS), and 
National Population Council (Consejo Nacional de Población CONAPO). Definitive official hospital discharge rates calculated per 10,000 inhabitants, 2010-2019. 
Consulted in September 2021.
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demand for its medical treatment is diminishing.21-23 Moreover, 
there is an increasing trend of injectable drug abuse.19,24 This infor-
mation may explain the increase in the rate of hospital discharges 
relating to ALD in Hidalgo. These data support the existence of a 
correlation between HCC in Hidalgo and the risk factors of ALD, 
CVH and cirrhosis.

Studies on HCC epidemiology in Argentina, Brazil and Chile, 
among other countries, have pointed out the importance of  NAFLD/
NASH as a new leading cause of liver cancer.4 In Mexico, specific 
information about HCC caused by NAFLD/NASH is scarce.7-9 
The lack of data on the prevalences of NASH, MetS and alcoholism 
in the municipalities of Hidalgo hinders implementation of effective 
public health strategies and policies. Therefore, enhanced preven-
tion programs to decrease the acquisition of modifiable risk factors 
are essential, including hepatitis B vaccination. Likewise, there is a 
need for programs promoting healthy nutrition and safe sex and 
programs aimed at stopping injection drug use to prevent HCV 
infection and aimed at reducing alcohol consumption. Moreover, 
early diagnosis and treatment adherence are needed.2,8,19,23,24 

The municipal cumulative MLT mortality rates revealed the 
presence of a critical zone in the north of Hidalgo, with a rate that 
was almost three times higher than the national rate. Indeed, some 
municipalities with high hospital discharge rates regarding HCC 
also show many hospital discharges relating to ALD and cirrhosis. 
Therefore, a significant correlation between HCC and ALD was 
found in these municipalities. Notably, in Hidalgo State, 43.8% of the 
population lives in poverty and 6.1% under conditions of extreme 
poverty.11,25 The northern region exhibits high poverty indicators, 
dispersion of small communities, underserved populations and 
indigenous residents, according to DGIS 2019 data. In addition, 
it has a high illiteracy rate (6% to 20% in 2020) and high social 
inequality according to the GINI index (0.435-0.505 in 2015).11

Unexpectedly, the municipality of Pachuca, the state capi-
tal of Hidalgo, had a high mortality rate for liver cancer and was 
ranked third. Pachuca had a GINI index of 0.397 in 2015 and an 
illiteracy rate of 1.59% in 2020. Use of alcohol and illegal drugs is 
increasing in Pachuca, although 54.8% of the Hidalgo population 
has been exposed to prevention programs.22 Hence, these munic-
ipalities require a profound status analysis and regional strategies 
to improve future public health policies.

These findings suggest that national or state prevention pro-
grams aimed at reducing alcohol and drug consumption or at pro-
viding care for underserved communities have not significantly 
improved the social and health conditions in those municipali-
ties. This may be considered to be a social failure despite the many 
governmental strategies that have been implemented to improve 
Mexico’s poverty and social lag indicators.22-25 Consequently, the 
prevalence of non-communicable diseases is high among margin-
alized communities. Moreover, these communities are exposed to 

unhealthy environments, and the socioeconomic inequalities and 
exclusion from formal labor markets to which these communities 
are exposed in Mexico and Latin America restrict their access to 
healthcare services.26 Although local or regionalized public health 
policies are often overdue, application of such policies is required 
urgently because they can have profound positive effects on com-
munity health and can ameliorate health disparities, lessen admin-
istrative paperwork within healthcare systems and diminish gov-
ernmental dysfunction.27 Two areas of opportunity and challenges 
are recognized: implementation of a population-based cancer reg-
istry with reliable data; and creation of a national cancer plan to 
guide control programs and strategies.28,29 Unfortunately, local or 
regional healthcare policy strategies depend on government bud-
gets at the state or national level, but community and municipal 
populations cannot quickly manage these resources and demand 
their uncorrupted use.  

CONCLUSION
This study provided a detailed epidemiological view of the sta-
tus of liver cancer in Hidalgo State through projections, trends, 
and cause analysis. This information may serve as a helpful 
example with regard to identifying a local health issue that 
requires establishment of preventive actions to diminish recog-
nized and correlated risk factors, particularly in marginalized 
municipalities. In this regard, increased recording and surveil-
lance of NASH and MetS are mandatory since these are cur-
rently the second most common risk factors for HCC. Lastly, 
there is an urgent need for effective regional health policies 
and strategies in Hidalgo State, Mexico, and throughout Latin 
America and in other countries with similar epidemiological 
and socioeconomic conditions, in order to prevent the expan-
sion of liver cancer to populations that are more vulnerable to 
alcoholism and other risk factors for liver cancer.
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Intermediate-term follow-up of laparoscopic pectopexy 
cases and their effects on sexual function and quality of 
life: a cross-sectional study
Selami ErdemI

Department of Gynecology and Obstetrics, Özel Bağlar Hastanesi, Diyarbakır, Turkey

INTRODUCTION
Apical prolapse refers to downward displacement of the vaginal apex, uterus or cervix. Pelvic 
organ prolapse (POP) affects 50% of parous women, and this rate increases with age, menopause 
and parity. However, POP can be asymptomatic and may only be noticed when patients are 
examined for another reason.1 POP can significantly affect women’s daily activities and sexual-
ity. Many studies have reported that sacropexy is the most appropriate approach for providing a 
physiological axis for the vagina in terms of size, depth and inclination.2-4 However, defecation 
disorders and urinary problems are common after sacropexy.

The pectopexy procedure, defined as a new endoscopic prolapse surgery method, was devel-
oped especially for obese patients by Banerjee and Noe in 2007. In this, mesh fixation is performed 
on both sides of the descending lateral parts of the iliopectineal ligament, for suspension of the 
cervix or vagina. This segment of the ligament is located at the level of the second sacral verte-
bra (S2), which is the most suitable level for the physiological axis of the vagina. In this method, 
because the mesh does not cross the ureter or intestine and passes through the broad ligament, 
it does not cause problems with the ureter and intestine. In addition, the hypogastric vessels are 
at a safe distance from any danger. This new method is a simpler and safer procedure, especially 
in patients for whom surgery is difficult.5

OBJECTIVE
In this study, our aim was to investigate, at the mid-term follow-up after laparoscopic pecto-
pexy surgery, whether this procedure improved the patients’ quality of life and sexual func-
tion; and to determine the reliability, applicability and effectiveness of the surgery by using the 
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ABSTRACT
BACKGROUND: Apical prolapsus refers to downward displacement of the vaginal apex, uterus or cervix. 
Pelvic organ prolapse (POP) can significantly affect women’s daily activities and sexuality.
OBJECTIVE: To investigate, at the mid-term follow-up after laparoscopic pectopexy surgery, whether this 
procedure improved the patients’ quality of life and sexual function.
DESIGN AND SETTING: In this cross-sectional study, data on patients who underwent laparoscopic pec-
topexy in the Gazi Yasargil Education and Research Hospital were evaluated.
METHODS: Thirty-five patients with symptomatic apical prolapse and POP quantification stage II and higher 
were included in this study. We used the Turkish version of the female sexual function index (FSFI) question-
naire to assess preoperative and postoperative sexual dysfunction, and the Turkish version of the Prolapse 
Quality of Life Questionnaire (P-QOL) to evaluate the severity of POP and its impact on quality of life.
RESULTS: The mean age, parity and length of follow-up of the patients were 36.08 ± 9.04 years, 4.00 ± 1.86 
and 28.88 ± 5.88 months, respectively. The most common complications were de novo rectocele in three 
patients (8.6%) and de novo cystocele in two patients (5.7%). All the FSFI and P-QOL scores were statisti-
cally significantly improved in the postoperative period (P < 0.001 for all scores of both FSFI and P-QOL).
CONCLUSION: The quality of life and sexual function of the patients who underwent laparoscopic pec-
topexy were found to have become statistically improved at the midterm follow-up. Laparoscopic pecto-
pexy was found to be a viable, effective and safe procedure.
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female sexual function index (FSFI) and Prolapse Quality of Life 
(P-QOL) questionnaires. 

METHODS

Study design and patients
Data on patients who underwent laparoscopic pectopexy in our 
hospital between January 2016 and June 2018 were collected 
from the registry system of our hospital. Approval was obtained 
from the Ethics Committee of Gazi Yasargil Education and 
Research Hospital (decision no. 507; date: March 7, 2020). In this 
study, which we conducted in accordance with the Declaration of 
Helsinki, we obtained written informed consent from all partici-
pants. All the surgical operations were performed by three gyne-
cological surgeons with advanced laparoscopic experience.

The patients with apical prolapse were evaluated in terms of 
their feeling of pressure in the vagina, bloated/bulging sensation, 
urinary symptoms, constipation and sexual dysfunction, and the 
results were recorded. Genital prolapse was evaluated using both 
physical examination and ultrasonography.

The pelvic organ prolapse quantification system (POP-Q) was 
used for prolapse evaluation. Only patients with symptomatic 
prolapse (POP-Q stage II and higher) were included in this study. 
Patients with pelvic inflammatory disease, genital malignancy, 
pregnancy or previous POP surgery were excluded from the study. 

The Turkish version of the FSFI questionnaire, evaluating six 
sexual desire domains (sexual desire, sexual arousal, lubrication, 
orgasm, satisfaction and pain), was used to evaluate preoperative 
and postoperative sexual dysfunction. In this questionnaire, the 
lowest score is 2, and the highest score is 36. Total scores < 26.55 
were considered indicative of impaired sexual function.6,7

The Turkish version of the P-QOL questionnaire, which is a 
reliable, consistent and valid tool, was used to evaluate the sever-
ity of POP and its effect on quality of life. A high P-QOL score 
represents poor quality of life.

Surgical procedure
All the operations were performed under endotracheal general 
anesthesia in the dorsal lithotomy position. After the operation 
had been started and trocars had been placed, the patient was 
placed in the Trendelenburg position. Cephazolin sodium (1 g) 
was administered to all the patients preoperatively, and a Foley 
catheter was placed in the bladder.

Firstly, a camera was inserted through a 10-mm periumbilical 
trocar. Pneumoperitoneum was created until an intra-abdominal 
pressure of 13 mmHg was achieved. Then, two 5-mm trocars were 
placed ipsilaterally on the left side of the patient; and one 5-mm 
trocar, on the right side. During the operation, the surgeon stood 
on the left side of the patient, and the assistant stood on the right 

side. A uterine manipulator was used in all the patients, to posi-
tion the uterus. Monopolar cautery was used for the dissection. 
The bladder was dissected starting from the uterus, using sharp and 
blunt dissection. On both sides, the lateral part of the iliopectin-
eal ligament was reached, up to the area bounded by the ligamen-
tum rotundum, external iliac vein and obturator nerve (Figure 1). 

The polypropylene mesh that was brought into the abdomen 
from a 10-in trocar was first fixed with a non-absorbable polypro-
pylene monofilament suture on the lateral part of both iliopectin-
eal ligaments, in a tension-free manner. Then, the mesh was fixed 
to the lower anterior segment of the uterus with three non-ab-
sorbable polypropylene monofilament sutures. The operation was 
completed by closing the peritoneal layer with no. 0 absorbable 
sutures (Figure 2).

Figure 1. Iliopectineal ligament fixation. 

Figure 2. Closing the peritoneal layer.
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Statistical analysis
We performed all the statistical analyses using the SPSS soft-
ware (version 26.0; SPSS Inc., Chicago, Illinois, United States). 
Demographic data were calculated using descriptive statistics. 
Means and standard deviations were used to describe the data. 
The Kolmogorov-Smirnov test was used to verify whether an 
assumption of normal distribution of variables could be made. 
Paired t tests were used to compare P-QOL and FSFI scores 
before and after the pectopexy.

RESULTS
The mean age, parity and length of follow-up of the patients 
included in the study were 36.08 ± 9.04 years, 4.00 ± 1.86 and 
28.88 ± 5.88 months, respectively (Table 1). The duration of sur-
gery (mean ± standard deviation, SD) was 71.34 ± 18.33 minutes, 
while the mean blood loss was 94.00 ± 74.36 ml. Except for three 
patients, all the cases were stages 2 and 3, and the most common 
additional procedure was anterior colporrhaphy, which was per-
formed in 45.7% of all the cases (Table 2).

In the postoperative period, de novo rectocele was found in 
three patients (8.6%); and de novo cystocele, in two patients (5.7%). 
Only one patient (2.9%) had complications, namely urinary infec-
tion, de novo stress urinary incontinence, relapse, de novo urgency 
and de novo constipation (Table 3).

All the FSFI and P-QOL scores were found to have become 
statistically significantly improved in the postoperative period (P 
< 0.001 for all scores of both FSFI and P-QOL). In addition, the 

total FSFI score was 28.47 ± 2.40 in the postoperative period, which 
exceeded the cutoff score of 26.5 (Tables 4 and 5).

DISCUSSION
In this study, we investigated at the mid-term follow-up after lap-
aroscopic pectopexy surgery whether this procedure improved 
the patients’ quality of life and sexual function; and determined 
the reliability, applicability and effectiveness of the surgery. We 
detected that all the FSFI and P-QOL scores of the patients 
included in the study became statistically significantly improved 
in the postoperative period.

Table 1. Demographic and clinical characteristics of the patients

Characteristics (Mean ± standard deviation)
Age (years) 36.08 ± 9.04
Parity 4.00 ± 1.86
Length of follow-up (months) 28.88 ± 5.88

Table 2. Clinical characteristics of the subjects included in 
the study

Characteristics
Duration of surgery (min), mean ± SD 71.34 ± 18.33
Blood loss (ml), mean ± SD 94.00 ± 74.36
Preoperative POP-Q, n (%)

Stage 2 16 (45.7)
Stage 3 16 (45.7)
Stage 4 3 (8.60)

Additional procedures, n (%)
Anterior colporrhaphy 16 (45.7)
Posterior colporrhaphy 9 (25.7)
Sling operation 7 (20.0)
Tubal ligation 3 (8.6)

POP-Q = pelvic organ prolapse quantification system; min = minute; 
ml = milliliter; SD = standard deviation.

Table 3. Complications observed in patients in the postoperative 
period

Characteristics n (%)
Urinary infection 1 (2.9)
De novo stress urinary incontinence 1 (2.9)
Relapse 1 (2.9)
De novo urgency 1 (2.9)
De novo cystocele 2 (5.7)
De novo rectocele 3 (8.6)
De novo constipation 1 (2.9)

Table 4. Female sexual function index (FSFI) scores

Characteristics
Preoperative
(Mean ± SD)

Postoperative
(Mean ± SD)

Significant
(P-value)

Desire 2.69 ± 0.87 4.83 ± 0.62 < 0.001
Arousal 2.82 ± 1.12 4.90 ± 0.63 < 0.001
Lubrication 2.70 ± 0.95 5.00 ± 0.40 < 0.001
Orgasm 2.44 ± 0.93 4.52 ± 0.43 < 0.001
Satisfaction 3.02 ± 0.64 4.54 ± 0.69 < 0.001
Pain 3.47 ± 0.50 4.66 ± 0.69 < 0.001
Total score 16.95 ± 4.45 28.47 ± 2.40 < 0.001

SD = standard deviation.

Table 5. Prolapse Quality of Life (P-QOL) scores observed in 
the patients included in the study

Characteristics
Preoperative

Mean ± SD
Postoperative

Mean ± SD
Significant 

P-value
GHP 5.94 ± 0.58 3.35 ± 0.37 < 0.001
PI 23.68 ± 4.65 8.00 ± 2.75 < 0.001
RL 3.16 ± 0.86 1.82 ± 1.42 < 0.001
PL 4.50 ± 1.45 1.80 ± 0.86 < 0.001
SL 3.51 ± 0.71 1.39 ± 0.70 < 0.001
PR 6.20 ± 1.78 1.79 ± 1.18 < 0.001
EM 6.25 ± 1.47 2.90 ± 0.96 < 0.001
SE 2.70 ± 0.43 1.50 ± 0.80 < 0.001
SM 6.43 ± 1.14 2.04 ± 0.93 < 0.001
GS 62.41 ± 12.25 24.62 ± 7.04 < 0.001

SD = standard deviation; GHP = general health perceptions; PI = 
prolapse impact; RL = role limitations; PL = physical limitations; SL = 
social limitations; PR = personal relationships; EM = emotions; SE = 
sleep/energy; SM = severity measurements; GS = general score.
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Laparoscopic pectopexy is a new type of endoscopic prolapse 
surgery. Both abdominal and laparoscopic sacrocolpopexy for apical 
prolapse surgery have been reported to be associated with excel-
lent anatomical and functional outcomes over the long term.8–10 
However, potential problems may be observed, including pelvic 
outlet stenosis, hypogastric nerve damage, sigmoid colon damage, 
ureter damage, osteomyelitis and sacrohysteropexy. As the lateral 
parts of the iliopectineal ligament are used in mesh fixation in 
pectopexy, fewer long-term problems are expected.11 In addition, 
pelvic outlet stenosis, ureteral and hypogastric nerve damage and 
de novo constipation are not expected with this method.

In a previous study, de novo constipation was detected in 
the pectopexy group, while constipation was found in 19.5% of the 
patients in the sacropexy group. In that study, no statistically sig-
nificant difference was found between the pectopexy and sac-
ropexy groups in terms of the incidence of de novo rectocele 
(9.5% versus 9.8%, respectively).12 Similarly to the reason for the 
low de novo constipation rate in our study, the possible reason for 
the absence of de novo constipation in that study may have been the 
absence of pelvic outlet stenosis and hypogastric nerve damage. 
Pregnancy does not affect the success of pectopexy, which is thus 
a safe method for women who desire fertility.13

Pectopexy may be protective against de novo anterior and lat-
eral defects owing to the lateral location of the mesh.12 Similarly, 
we found a low incidence rate for de novo cystocele in our study 
(5.7%) and did not observe any de novo lateral defects. Although 
many studies have reported high incidence rates (> 25%) of de 
novo stress urinary incontinence (SUI) after sacrocolpopexy, we 
found that the incidence rate of de novo SUI was low (2.9%) in our 
study.14–16 It has been have reported that pectopexy is not associ-
ated with increased intraoperative risk.11 Similarly, in our study, 
no intraoperative complications developed, except in one patient 
who underwent laparotomy due to intraoperative bleeding.

Similar to the low recurrence rates reported in cases of laparo-
scopic sacrocolpopexy, recurrence was only found in one patient 
at our midterm follow-up.14,17 Use of a mesh in surgical treatments 
for cystocele and POP may cause dyspareunia and worsen sexual 
function.18,19 It has been suggested in some studies that patients’ 
quality of life and sexual function rarely improve after POP sur-
gery.18,20 However, we detected that the quality of life and sexual 
function of our patients improved.

Unlike in a previous study in which the mesh was fixed to both 
iliopectineal ligaments with two stitches, we provided fixation to 
each ligament with one suture. We observed that this could be an 
effective, safe and applicable method.5

The limitations of our study were that it was conducted at a 
single center and that the number of cases was small. On the other 
hand, the strength of our study was that laparoscopic pectopexy 
was presented as an easily applicable, effective and safe procedure 

that at the midterm follow-up can be seen to have improved the 
quality of life and sexual function of patients with POP.

CONCLUSION
In this study, we detected at the midterm follow-up that the qual-
ity of life and sexual function of patients who underwent laparo-
scopic pectopexy were statistically improved. In addition, lapa-
roscopic pectopexy was found to be a viable, effective and safe 
procedure. Therefore, it can be considered to be an alternative 
treatment method for sacropexy in suitable patients with POP.
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Severe oral mucositis relating to pain and worse oral 
condition among patients with solid tumors undergoing 
treatment with FOLFIRI and 5-FU: a retrospective study
Laura Costa de AlmeidaI, Bernardo da Fonseca OrcinaII, Aloizio Premoli MacielIII, Dayanne dos SantosIV, Brena Rodrigues ManzanoV, 
Paulo Sérgio da Silva SantosVI

Faculdade de Odontologia de Bauru (FOB), Universidade de Sao Paulo (USP), Bauru (SP), Brazil

INTRODUCTION
Oral mucositis (OM) is an inflammatory process caused by the cytotoxic effect of antineoplastic 
treatments (AnTs). This adverse effect has a large impact on individuals following certain che-
motherapy protocols for treatment of solid tumors, such as cytarabine, 5-fluorouracil (5-FU) 
and alkylating and platinum derivatives.1,2 During these chemotherapy protocols, OM affects 
both the mouth and the entire gastrointestinal tract.3

OM occurs mainly in the mucosa and is not keratinized in the form of erythematous lesions 
and/or ulcers. It may or may not be associated with edema, burning and intense pain. These signs and 
symptoms significantly impair the quality of life of individuals under hospitalization and affect speech, 
swallowing and chewing. Therefore, worse nutritional status often indicates enteral or parenteral 
nutrition, use of systemic analgesics, increased inpatient hospital time and interruption of AnT.1,4,5

Certain forms of chemotherapy, besides causing OM, lead to transient myelosuppression 
and blood pancytopenia. Thus, aside from direct health-related problems, these cause decreased 
leukocyte counts and are associated with a high risk of opportunistic infections and exacerba-
tion of infections.6,7

In the literature, few studies have correlated the severity of OM with the chemotherapy protocols 
used, its relationship with transient myelosuppression or the oral health of individuals under hos-
pitalization.1,7-9 In addition, there is a lack of studies comparing the severity of OM with the use of 
oral health indicators and pain assessment by means of an OM-related visual analogue scale (VAS). 
Moreover, the relationship of these variables with transient myelosuppression has not been assessed.
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ABSTRACT
BACKGROUND: There is a need for studies that correlate the severity of oral mucositis (OM) with chemo-
therapy protocols, transient myelosuppression and oral health.
OBJECTIVE: To analyze the severity of OM among individuals with solid tumors during hospitalization and 
its correlation with the type of chemotherapy, myelosuppression and oral health condition. 
DESIGN AND SETTING: Retrospective study at a public hospital in Bauru, state of São Paulo, Brazil, that is 
a regional referral center.
METHODS: Individuals diagnosed with solid malignant tumors who received chemotherapy during hos-
pitalization for completion of the antineoplastic treatment cycle or who presented complications resulting 
from this were assessed. 
RESULTS: Twenty-eight individuals (24.3%) manifested some degree of OM. The most prevalent degrees 
of OM according to the World Health Organization (WHO) and modified WHO classification were grades 2 
(11.3%) and 5 (4.3%), respectively. It was observed that the higher the OM-WHO (P < 0.001; r = 0.306) and 
modified OM-WHO (P < 0.001; r = 0.295) classifications were, the greater the oral pain reported by the indi-
viduals was. Presence of mucositis in the upper lip and buccal mucosa contributed to increased severity of 
OM and worsening of swallowing during hospitalization. Thus, severe OM was associated with use of the 
FOLFIRI protocol (folinic acid, fluorouracil and irinotecan). 
CONCLUSION: Individuals with tumors who presented severe OM had greater severity of oral pain and 
worse oral health. Use of the FOLFIRI protocol was associated with higher prevalence of severe OM, while 
use of 5-fluorouracil (5-FU) was correlated with worse oral condition. 
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OBJECTIVE
The aim of this study was to assess the severity of OM in relation 
to the type of chemotherapy, oral health condition and myelo-
suppression among individuals with solid tumors who had been 
hospitalized for treatment.

METHODS

Characterization of the study and sample, and ethical matters
This retrospective cross-sectional study included individuals 
diagnosed with solid malignant tumors who were undergoing 
chemotherapy and who had been hospitalized for a single cycle 
or who had been hospitalized due to oral complications from 
the previous chemotherapy cycle utilized, at a public hospital 
between 2015 and 2017.

Patients for whom insufficient data were available in the elec-
tronic medical records or who were not receiving dental care 
were excluded.

This study was approved by the Human Research Ethics 
Committee at the institution where the research was carried out 
(registration no. CAAE 74449317.1.0000.5417; September 11, 2017).

Data collected and study group characteristics 
The following data on demographic and treatment characteris-
tics were collected from the hospital’s electronic medical records: 
age, sex, diagnosis of cancer, evolution of cancer, comorbidities, 
complete blood count and chemotherapy regimen. These regi-
mens included FOLFOX (oxaliplatin + calcium folinate + fluo-
rouracil), TAXOL (paclitaxel), MTX (methotrexate), Gemzar, 
FOLFIRI (folinic acid, fluorouracil and irinotecan), CARBO-
TAXOL (carboplatin + paclitaxel), 5-FU (fluorouracil) and oth-
ers (vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin, 
bicalutamide, vincristine, vinblastine, irinotecan, cyclophospha-
mide and doxorubicin).

The following data from the dental evaluation were collected: 
oral regions with OM, classification of the OM and oral health of 
the individuals during hospitalization.

Individuals with OM were evaluated with regard to the number 
of oral regions affected, presence of erythema and ulcers, duration 
of manifested OM and oral pain (assessed using a VAS).10 OM was 
classified in accordance with the World Health Organization catego-
ries (OM-WHO) and the modified WHO scale (mOM-WHO).11,12 
To assess the oral health involvement of the individuals included 
in this study, we used the Bedside Oral Examination (BOE), which 
classifies the oral condition as normal oral condition (score of 8 
to 10), moderately impaired oral condition (score of 11 to 14) or 
very impaired oral condition (score of 15 to 24).13

All individuals seen by an oncologist were also evaluated with 
regard to their need for dental evaluation. Through this perception, 
consultations were requested by the dental team during these patients’ 
hospitalization. All individuals examined by dentists were under dental 
care during hospitalization and received the same treatment for OM. 

The therapeutic strategies used in relation to OM depended on 
the degree of OM and its associated comorbidities, such as hyperten-
sion, diabetes and other conditions. For grades 1 and 2, low-power 
laser therapy at 660 nm (100 mW) with E = 2 J, at a dose of 20 J/cm2, 

was used. For grades 3 and 4, the same laser therapy dose with ben-
zydamine hydrochloride (1.5 mg/ml) was used. In cases in which a 
focus of infection was found associated with OM grade 1 and 2, 0.12% 
chlorhexidine without alcohol administered every 12 hours was pre-
scribed; and in cases of OM grades 3 and 4, this topical antibiotic 
was indicated for administration between meals. In the presence of 
labial dryness in cases of OM grades 1 and 2, Chamomilla recutita 
Rauschert extract (100 mg) was applied; in cases of OM grades 3 and 
4, it was applied after laser therapy and before intraoral manipulation.

Transient myelosuppression was evaluated by analyzing the 
complete blood count performed at the time of the most severe 
OM. Red blood cell, leukocyte, neutrophil and platelet counts were 
also evaluated. The degree of myelosuppression and the respective 
ratings and references for men and women are shown in Table 1.

Statistical analysis
To analyze the data distribution, the Shapiro-Wilk test was applied. 
Descriptive analysis was performed based on the prevalence and 

Table 1. Reference values for transient myelosuppression

Anemia
Hemoglobin

Men
Hemoglobin

Women
Thrombocytopenia Platelets

Grade I ≥ 13 ≥ 12 Grade I ≥ 151,000
Grade II 10.1-12.9 10.1-11.9 Grade II 81000-150,000
Grade III 9.1-10 9.1-10 Grade III 51,000-80,000
Grade IV 7.1-9 7.1-9 Grade IV 31,000-50,000
Grade V 0-7 0-7 Grade V 0-30,000
Leukopenia Leukocytes Neutropenia Neutrophils
Grade I ≥ 3,501 Grade I ≥ 2,001
Grade II 2,001-3,500 Grade II 1,001-2,000
Grade III 1,001-2,000 Grade III 501-1,000
Grade IV 0-1,000 Grade IV 0-500
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average. Comparisons between variables were analyzed using the 
Mann-Whitney and Kruskal-Wallis tests, and correlations were 
performed using Spearman’s correlation. The level of significance 
was set at 5% (P < 0.005).

RESULTS

Patients’ demographic data and characteristics
A total of 115 medical records were evaluated. These individuals 
had a mean age of 47.5 years (range: 2 to 90 years) and comprised 
63 males (54.8%) and 52 females (45.2%). Gastric tumors (33.9%) 
and osteosarcoma (15.7%) were the most prevalent conditions, and 
the most prevalent chemotherapy protocols were MTX (12.2%) 
and FOLFOX (12.2%). The prevalences of other tumors and certain 
chemotherapy protocols are shown in Tables 2 and 3, respectively.

No therapeutic measures that could potentiate OM were used. 
Out of the 115 patients, 24 underwent associated radiotherapy treat-
ment. Of these, only one patient underwent radiotherapy in the head 
and neck region, while the others had indications for the lower respi-
ratory tract, prostate, uterus, breast, pelvis and digestive tract regions.

Oral mucositis
Regarding OM, 28 individuals (24.3%) presented with some clin-
ical manifestations of OM. The most prevalent degrees of OM 
were degree 2 (11.3%) according to the OM-WHO classification 
and grades 1 and 5 according to mOM-WHO (4.3%) (Table 4).

It was observed that the regions most affected by OM (Table 5) 
were the tongue, lower lip, upper lip and buccal mucosa in equal 
proportions (64.3%). Moreover, OM was manifested in these regions 
primarily when the chemotherapy protocols used were FOLFIRI, 
FOLFOX, MTX and gemcitabine hydrochloride. Higher degrees of 
OM-WHO (P = 0.009) and mOM-WHO (P = 0.004) were observed 
when the FOLFIRI protocol was used for AnT. Figure 1 shows the rela-
tionship between chemotherapy protocols and the prevalence of OM.

With regard to the ratio between OM and pain, the higher 
the degrees of OM-WHO (P < 0.001; r = 0.306) and mOM-WHO 
were (P < 0.001; r = 0.295), the higher the level of mouth pain 
reported by individuals was. In addition, manifestation of OM on 
the upper lip (P < 0.044) and jugal mucosa (P = 0.005) contributed 
to increased severity of OM-WHO.

Mouth condition
In the BOE assessment, 58 individuals (50.4%) had a normal oral 
condition, 53 (46.3%) had a moderately impaired oral condition 
and only 4 (3.5%) had a very impaired oral condition.

By analyzing the relationship between oral conditions and OM, 
it was observed that worse oral condition was significantly associ-
ated with greater degrees of OM-WHO (P = 0.025; r = 0.208) and 
mOM-WHO (P < 0.001; r = 0.228).

The oral condition of individuals who received certain types of 
chemotherapy was significantly correlated with more severe man-
ifestations of OM-WHO (P = 0.025; r = 0.208) and mOM-WHO 

Table 2. Prevalence of solid tumors (n = 115)
Diagnosis n (%)
Gastric tumors 39 (33.9%)
Osteosarcoma 18 (15.7%)
Breast cancer 15 (13.01%)
Lung cancer 12 (10.4%)
Urinary tract cancer 11 (9.6%)
Gynecological cancer 6 (5.2%)
Tumors of the nervous system 4 (3.5%)
Others 10 (8.7%)

Table 3. Prevalence of chemotherapy protocols (n = 115)
CT protocol n (%)
MTX 16 (13.9%)
FOLFOX 14 (12.2%)
Gemcitabine hydrochloride 13 (11.3%)
FOLFIRI 10 (8.7%)
Taxol + Carbo 7 (6.1%)
5-FU 6 (5.2%)
Others 49 (42.6%)

MTX = methotrexate; FOLFOX = oxaliplatin + calcium folinate + fluorouracil; 
gemcitabine hydrochloride = gemcitabine + diphenhydramine; FOLFIRI = 
irinotecan + fluorouracil + calcium folinate; Taxol + Carbo = carboplatin + 
paclitaxel; 5-FU = fluorouracil.

Table 4. Prevalence severity of OM-WHO and mOM-WHO
Degree WHO mucositis Modified WHO mucositis
0 87 (75.6%) 87 (75.6%)
1 7 (6.1%) 5 (4.3%)
2 13 (11.3%) 4 (3.5%)
3 7 (6.1%) 4 (3.5%)
4 1 (0.9%) 5 (4.3%)
5 NA 10 (8.7%)

OM-WHO = oral mucositis according to the World Health Organization 
classification; mOM-WHO = oral mucositis according to the modified 
World Health Organization classification; NA = not applicable.

Oral regions n (%)
Language 18 (64.3%)
Bottom lip 18 (64.3%)
Jugal mucosa 18 (64.3%)
Upper lip 14 (50%)
Soft palate 5 (17.8%)
Hard palate 3 (10.7%)
Gum 2 (7.1%)
Alveolar mucosa 2 (7.1%)
Oral floor 1 (3.6%)
Throat 1 (3.6%)
Retromolar region 0 (0%)

Table 5. Prevalence of oral regions with oral mucositis
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(P < 0.001; r = 0.228). Individuals under the 5-FU regimen pre-
sented worsening of their oral condition (BOE) (P = 0.038), espe-
cially when OM was present in the lips, tongue and gums. Figure 2 
shows the relationship between chemotherapy protocols and 
VAS and BOE.

Evaluation of myelosuppression
Complete blood count examinations revealed that 104 patients 
(90.44%) had anemia, 23 (19.93%) had thrombocytopenia, 
30 (26.09%) had leukocytosis and 32 (27.83%) had neutrope-
nia (Table 6). However, there were no significant correlations 
between specific chemotherapy protocols and the severity of 
OM-WHO and mOM-WHO. Nor were there any statistically 
significant correlations between chemotherapy protocols and 
myelosuppression reference values (P > 0.05). Figure  3 shows 
four graphs correlating the chemotherapy protocols with anemia, 
thrombocytopenia, leukopenia and neutropenia.

DISCUSSION
Individuals under AnT for solid tumors have risk factors that 
contribute to manifestation of severe OM. These factors may be 
related to systemic conditions, such as certain types of chemo-
therapy (CT); or to local conditions, such as damage to the oral 
cavity. In the present study, a relationship was observed between 
damage to the oral cavity and manifestation of severe OM.14,15

Due to the intense discomfort, buccal pain and significant 
worsening of oral condition in relation to OM among individu-
als under hospitalization for AnT, it is important and necessary to 
trace individuals who are at higher risk of OM.16

In this study, OM was observed in 24.3% of the individuals. 
This proportion was similar to what was found in other studies 
that evaluated OM in individuals who underwent certain types of 
chemotherapy for solid tumors. In one such study, the prevalence 
of OM was 24% among individuals who underwent a second cycle 
of certain types of chemotherapy; and in another, it was 31% under 
the same treatment.17,18

When 5-FU is used in protocols such as TPF, CAF or FOLFIRI, 
the incidence rate of OM can reach more than 15%, causing 

OM-WHO = oral mucositis according to the World Health Organization; mOM-WHO = oral mucositis according to the modified World Health 
Organization classification; 5-FU = fluorouracil; FOLFIRI = folinic acid, fluorouracil and irinotecan; FOLFOX = oxaliplatin + calcium folinate + fluorouracil; 
MTX = methotrexate; Taxol + Carbo = carboplatin + paclitaxel; Others = vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin, bicalutamide, vincristine, 
vinblastine, irinotecan, cyclophosphamide and doxorubicin.

Figure 1. Relationship between chemotherapy protocols and OM prevalence on the OM-WHO and mOM-WHO scales. 

A B

VAS = visual analogue scale; BOE = Bedside Oral Examination; 5-FU = fluorouracil; 
FOLFIRI = folinic acid, fluorouracil and irinotecan; FOLFOX = oxaliplatin + calcium 
folinate + fluorouracil; MTX = methotrexate; Taxol + Carbo = carboplatin + paclitaxel; 
Others = vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin, bicalutamide, 
vincristine, vinblastine, irinotecan, cyclophosphamide and doxorubicin.

Figure 2. Relationship between chemotherapy protocols and oral 
pain (from visual analogue scale, VAS) and oral mouth condition (from 
bedside oral examination, BOE).

Relationship between chemotherapy, 
oral pain and mouth condition
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Table 6. Prevalence of myelosuppression (n = 115)
Anemia n (%) Thrombocytopenia n (%)
Grade 0 11 (9.56%) Grade 0 92 (80.0%)
Grade 1 42 (36.52%) Grade 1 7 (6.09%)
Grade 2 32 (27.83%) Grade 2 4 (3.48%)
Grade 3 26 (22.61%) Grade 3 4 (3.48%)
Grade 4 4 (3.48%) Grade 4 8 (6.96%)
Leukopenia  Neutropenia  
Grade 0 85 (73.91%) Grade 0 83 (72.17%)
Grade 1 17 (14.78%) Grade 1 16 (13.91%)
Grade 2 8 (6.96%) Grade 2 9 (7.83%)
Grade 3 5 (4.35%) Grade 3 7 (6.09%)

Figure 3. Relationship between chemotherapy protocols and transient myelosuppression. 

A

C

B

D

OM-WHO = oral mucositis according to the World Health Organization; mOM-WHO = oral mucositis according to the modified World Health 
Organization classification; 5-FU = fluorouracil; FOLFIRI = folinic acid, fluorouracil and irinotecan; FOLFOX = oxaliplatin + calcium folinate + fluorouracil; 
MTX = methotrexate; Taxol + Carbo = carboplatin + paclitaxel; Others = vinorelbine, ifosfamide, etoposide, cisplatin, capecitabin, bicalutamide, 
vincristine, vinblastine, irinotecan, cyclophosphamide and doxorubicin

OM-WHO grade 3-4. That incidence rate was similar to the result 
from our study (16.7%), but the severity differed according to the 
scale: OM-WHO scale, grade 2, versus mOM-WHO scale, grade 4.19

The use of 5-FU worsens oral health, especially in the lips, 
tongue and gums, considering that these are the mouth regions 
most affected. When 5-FU was used, the risk of developing severe 
OM-WHO was found to be 15% higher, consequently worsen-
ing the patients’ swallowing capacity.20 The oral health of patients 
under 5-FU treatment can become worse because, aside from the 
oral pain caused by OM, these individuals also experience constant 
nausea and vomiting.21 In addition, hyposalivation in individuals 
under 5-FU treatment increases the incidence of mucositis, which 
suggests that this is a risk factor for OM.22-25

Another important symptom, which was also observed in this 
study, was oral pain. This is a fundamental issue that interferes with 
the quality of life of individuals with cancer, and it is directly related 
to severe OM.16 It has been observed in other studies that patients 
on AnT for solid tumors who develop OM have worse quality of 

Relationship between 
chemotherapy and thrombocytopenia

Relationship between chemotherapy and leukopenia
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life than those without OM, and that this manifestation predisposes 
them to other side effects such as pain and poor physical and emo-
tional wellbeing, which negatively impacts their quality of life.17

Understanding the risk factors relating to OM and the oral 
conditions that can compromise quality of life and interrupt AnT 
is necessary. Oral condition is directly related to the severity and 
repair of OM.15,26 In previous studies, worse oral condition was 
related to greater severity of OM. However, those studies did not 
find any significant relationship between dental and prosthetic con-
ditions and the severity of OM, as found in our study. One possible 
explanation for this is that although the visible plaque index and 
gingival plaque index are directly related to the incidence of OM, 
the ratio of lost, decayed or restored teeth was not determined by 
those authors.26

There is evidence that neutropenic patients are between three 
and as much as 7.5 times more likely to develop OM than are 
patients without neutropenia.27,28 In our study, we analyzed the 
correlation between the severity of OM and use of certain chemo-
therapy protocols and transient myelosuppression, but no signifi-
cant result was found. In a study on oncopediatric patients under 
hospitalization, a significant relationship was observed, and this 
was explained by the degree of neutropenia, which was shown to 
influence the risk of developing OM, and by the difference in the 
QT protocols applied.28 

This study brought a lot of relevant information relating to the 
severity of oral mucositis, with regard to oral pain and chemother-
apy protocols for oral health. However, it should be considered 
that this was a cross-sectional study, consisting of analysis on the 
medical records of individuals hospitalized under a single cycle, 
which limited assessment of the cumulative effect of chemother-
apy cycles on the severity of oral mucositis. In addition, no data 
on tumor staging, drug doses used or other drugs used concomi-
tantly that could directly interfere with oral toxicity were collected. 
Lastly, other limitations of this study that may have confounded 
the analysis on the results comprised the small sample, wide age 
range and heterogeneity of the study group.

CONCLUSIONS
Individuals with solid tumors who presented with severe OM 
had greater severity of oral pain and worse oral health. Use of 
the FOLFIRI chemotherapy protocol was associated with higher 
prevalence of severe OM. Individuals who used 5-FU had worse 
oral condition, mainly with regard to changes to the lips, tongue 
and gums. Knowledge of chemotherapy protocols helps identify 
individuals with a greater chance of developing severe OM or 
with a worse oral condition through use of certain types of che-
motherapy during hospitalization. Through screening, it is possi-
ble to reduce morbidity and mortality and provide better quality 
of life for patients with cancer.
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INTRODUCTION
Social protection programs for health have grown in popularity around the world, especially for 
pregnant women within a context of vulnerability to hunger and food insecurity.1-5 These pro-
grams have important effects with regard to improving maternal and child health and nutri-
tion and diminishing child and maternal mortality rates.6 However, there is an important gap in 
knowledge regarding interventions through such programs on the diets and gestational weight 
gains of women living in low and middle-income countries. Thus, epidemiological studies on 
the repercussions of social protection policies on the health and nutrition of pregnant women 
are important for evaluating these intervention programs. 

There is evidence to suggest that social protection policies such as the Brazilian conditional 
cash transfer program (Bolsa Familia Program, BFP) attenuate the effects of poverty and ensure 
the human right to adequate food, thereby promoting food and nutritional security (FNS).7,8 

In order to remain in the BFP, families must comply with requirements within the areas of 
education and health. With regard to health, these requirements include prenatal monitoring for 
pregnant beneficiaries, attendance at scheduled visits to doctors and educational activities relat-
ing to breastfeeding and adequate and healthy feeding during pregnancy and early childhood.9

The results from some studies have shown that pregnant women in the BFP begin prena-
tal care earlier and have a greater number of visits to doctors6,10 than those who are not pro-
gram beneficiaries. The results indicate that the BFP constitutes a protective factor for the 
health of the mother-child binomial. This is due to early attention to improvement of health, 
thus resulting in adequate and healthy nutrition; and to adoption of preventive measures with 
regard to risk factors that compromise proper development of gestation, especially in the ini-
tial cycles of fetal formation.
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In addition, beneficiaries of this program have made prog-
ress in seeking out nutritional care. In 2012, approximately 
165,000 Brazilian pregnant women were monitored by health-
care teams. Among these women, 99% were up-to-date with 
their prenatal care and 80% had undergone evaluation of their 
nutritional status.11 

Regarding the destination of the funds provided by the BFP, 
the results show that most families used the benefit to purchase 
foodstuffs. This proportion was higher in the northeastern region 
and among families in situations of greater food and nutritional 
insecurity (FNI).12,13 

An epidemiological survey conducted in Brazil revealed 
changes to the population’s diet after its integration into the BFP. 
This contributed to greater food and nutritional security among 
these households through increasing their access to foods such as 
vegetables, eggs, oils, fruits, beans, meats, grains, milk, biscuits, 
processed foods and sugars.14 According to the beneficiaries, the 
food groups most consumed were rice and grains and milk, with 
a smaller percentage for vegetables and roots.14

In relation to the maternal-infant group, studies have shown 
that the BFP had positive effects on maternal health conditions, 
improved children’s health and nutritional status,15,16 reduced the 
prevalence of low birth weight and reduced the child mortal-
ity rate, both in general and due to poverty-associated causes.6 
Information on the influence of the program on pregnant wom-
en’s food consumption and anthropometric patterns, however, is 
only just beginning to emerge.

Given the impact of the BFP on pregnant women’s health, 
our key hypothesis was that women who were beneficiaries 
of the BFP would have greater number of consultations in 
prenatal services, which would provide these women with a 
greater amount of nutritional counseling and monitoring from 
the healthcare teams. Therefore, women who were beneficia-
ries would achieve a positive impact on their nutrition and 
the beneficiaries would attain better control of weight gain 
during pregnancy. In addition, we postulated that the cash 
transfers would increase pregnant women’s food and nutri-
tional security, through their adoption of healthier eating 
habits during pregnancy.

Thus, the BFP can be considered to be a social protection pol-
icy that contributes positively towards ensuring FNS. In addition, 
it is probable that the BFP can influence these relationships directly 
or indirectly, or in an intermediary fashion. 

OBJECTIVE
The aim of this study was to examine whether the Brazilian con-
ditional cash transfer program was associated with changes to 
body mass index, food consumption and prenatal care, among 
pregnant women.

METHODS

Study design and sample 
This was a prospective cohort study using a dynamic popula-
tion of 250 pregnant women living in an urban area who were 
treated at Family Health Strategy (FHS) units in the city of Santo 
Antônio de Jesus, Bahia, in the northeastern region of Brazil. 
These women formed part of the NISAMI Cohort (Mother 
and Child Health Research Center; in Portuguese: Núcleo de 
Investigação em Saúde Materno-Infantil). The flowchart for the 
cohort is presented in Figure 1. 

Pregnant women were recruited at prenatal services between 
August 2013 and December 2014. The monitoring lasted for nine 
months. When a pregnant woman was enrolled in the study after 
the first trimester of pregnancy, previous weight data were col-
lected from the medical records available at the prenatal health 
unit. Data on socioeconomic, demographic, health and obstetric 
status and access to the BFP were collected at the time of the preg-
nant women’s enrollment in the study. 

Exclusion and inclusion criteria 
The study included women who lived in the municipality’s urban 
area, were aged 18 years or over, had gestational ages of up to 
34 weeks at the time of enrollment and were receiving prenatal 
care through the public healthcare system. 

The criteria for exclusion after the baseline consisted of the fol-
lowing: twin/multiple pregnancy; adherence to a vegan diet; and 
renal, contagious, immunological and/or metabolic and HIV dis-
eases confirmed via medical diagnosis. Absence of confirmation 
of gestational age through ultrasonography was also a reason for 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 250 women eligible for the study 

Prenatal services: 379 women were invited to 
participate in the survey 

107 did not agree to have blood 
taken and 13 did not agree to 

answer the FFQ 

259 women  

Losses: 
- Incomplete questionnaire (n = 6)  
- Miscarriage (n = 3) 

FFQ = food frequency questionnaire.

Figure 1. Flowchart of the design of the study conducted on 
pregnant women receiving prenatal services at a primary care 
unit in Santo Antônio de Jesus, Bahia, Brazil, 2017. 
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excluding pregnant women from the study. Gestational age was 
recorded from the first ultrasound, which was performed by the 
end of the first trimester and documented in the prenatal services.

Thus, 379 pregnant women met these criteria and were 
invited to participate in the study. They were invited to answer 
a closed-end questionnaire and to send blood samples to a clin-
ical laboratory in the city after overnight fasting. Among these 
women, 107 refused to have blood collected and another 13 
women refused to answer the food frequency questionnaire 
(FFQ). Consequently, a total of 259 pregnant women were eligi-
ble to participate. There were nine losses during the follow-up. 
Among these, six pregnant women did not fully complete the 
questionnaires and three had miscarriages. After these exclusions, 
250 pregnant women were effectively included in the study and 
monitored for nine months (Figure 1).

Bolsa Familia Program assessment
The Bolsa Familia Program (BFP) is a conditional cash transfer 
program that was created in October 2003 through Provisional 
Measure No. 132. It was aimed at poor and extremely poor fami-
lies and used per capita family income as the inclusion criterion.16 
The exposure variable consisted of receipt of BFP benefits.

Outcome assessments
We adopted two continuous response variables: gestational body 
mass index (BMI) variation during gestation (first, second and 
third gestational trimesters); and dietary intake pattern relating 
to fatty acid, at the time of enrollment.

BMI variation during pregnancy 
For maternal weight measurements in the first, second and 
third gestational trimesters, we used a scale with a capacity of 
150 kg and sensitivity of 100 g (Filizola, model 31 mechani-
cal, Brazil). To measure height, a stadiometer was used, with a 
capacity of 2000 cm and sensitivity of 0.1 cm (Sanny, Brazil). 
Anthropometric measurements were made in duplicate. A maxi-
mum variation of 0.5 cm was accepted for length measurement, 
and a maximum variation of 100 g for weight.17

Dietary intake assessments
To evaluate fatty acid consumption, the semi-quantitative FFQ 
was used.18 This instrument assesses 89 dietary sources of these 
lipids, with 13 possible responses for consumption, ranging from 
rarely/never to ≥ 3 times per day.

A photograph album of food portions and kitchen utensils was 
used to assist in making estimates of the portion sizes consumed, 
from the interviewees’ memory. Data on frequencies of consump-
tion of foods and the portions consumed were inserted into a 
spreadsheet and calculated, using an adaptation from Santana et al.19

To analyze consumption, we used daily food consumption. 
Thus, all time intervals relating to polyunsaturated fatty acid con-
sumption were converted into the daily frequency of polyunsat-
urated fatty acid consumption.18 In this, daily food intake fre-
quency was assigned a value of one. For the weekly and monthly 
time intervals, the mean of the interval was divided by the period 
of fatty acid consumption: when weekly, it was assigned the value 
of 7, and when monthly, the value was 30.

The daily frequency of consumption of each food was used to 
form food groups that had the same nutritional characteristics, 
namely: milk and dairy products, fish, fruits and vegetables, olive 
oil, oilseeds and whole grains, refined grains, foodstuffs that were 
part of regional dishes, vegetable oil, sausages, salted meats and 
foods belonging to the snack and processed foods group.

Statistical analyses
The power of this sample to detect an association between the 
Bolsa Familia Program and a pregnant woman’s nutritional status 
was 96%. This calculation was based on the prevalence of excess 
weight gain of 48.1%, among pregnant women in the municipal-
ity of the present study.19

Descriptive analyses were used to characterize the sample. Mean 
and standard deviation (SD) were used for the continuous vari-
ables (maternal age, number of years of education, family income, 
number of residents, number of gestational weeks, weight gain, 
prenatal visits and time when prenatal visits started). The socio-
demographic and anthropometric characteristics of the pregnant 
women according to the BFP exposure variables were compared 
using Student’s t test.

In this study, the BFP was adopted as a categorical dependent 
variable, dichotomized into (0) beneficiaries of the program and 
(1) non-beneficiaries of the program. The main exposure variables 
were the fatty acid consumption pattern and gestational BMI, and 
these were used in a continuous form. The following covariates 
were considered in continuous format: maternal age, number of 
years of education, family income, number of residents, number 
of gestational weeks, BMI, body weight (BW), birthweight gain, 
prenatal visits and time when prenatal services started.

The BMI variable was constructed longitudinally, considering 
weight variation in the first, second and third gestational trimesters 
using generalized estimation equations. Later on, this variable in its 
continuous form was exported to the structural equation model (SEM) 
in order to evaluate the influence of the BFP on BMI variation during 
gestation. This strategy was adopted because the model in the SEM did 
not fit when the variable “gestational weight gain variation over time” 
was included in the confirmatory equation of the factorial analysis.

Dropout analyses were performed to investigate the presence of 
selection bias, through comparing the mothers who completed the 
study with those who were lost or excluded during the monitoring. 
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The following variables were considered: age and consumption of 
mono and polyunsaturated fatty acids.

The baseline consumption of polyunsaturated fatty acids gave 
rise to two latent variables. These two variables are here denomi-
nated “Pattern 1” (milk and dairy products, fish, fruits and vegeta-
bles, olive oil, legumes, oilseeds and tubers and roots) and “Pattern 
2” (refined grains, regional foods, vegetable oil, sausages, salted 
meats and snacks). These patterns were established internally in 
SEM by using confirmatory factorial analysis and were included 
in analyses in the continuous form. The composition of the fatty 
acid consumption pattern and its respective standardized coeffi-
cients are presented in Table 1.

The direct, indirect and total effects of the relationships stud-
ied were evaluated through standardized coefficients (SCs), and 
these were interpreted as a small effect (SC values close to 0.10 
and -0.10), medium effect (SC values of 0.30 and -0.30) or strong 
effect (SC values > 0.50 and > -0.50).20 The RMSEA model (root 
of the mean square error of approximation) was used to evaluate 
goodness of fit.21 The statistical analyses were carried out using the 
Stata software  (version 12.0; Stata Corporation, College Station, 
Texas, United States). 

Ethical statement
This study was approved by the Ethics Committee for Research 
involving Human Beings of the Universidade Federal do 
Recôncavo da Bahia (UFRB), under the number 241.225, dated 
April 9, 2013. All study procedures were carried out in accor-
dance with the code of ethics of the World Medical Association 
(Declaration of Helsinki) for experiments involving humans. 
Informed consent was obtained for experimentation with human 
subjects and the privacy rights of human subjects were observed.

RESULTS

Description of participants
Out of the 259 pregnant women considered for the study, 250 
women were included (Figure 1), and these participants con-
tributed 750 observations on weight variation during monitor-
ing. This loss of nine participants was recorded over nine months 
of follow-up and represented a loss rate of 3.47%. The  results 
from the comparative analysis between the selected variables 
of mean age (P = 0.81), consumption of monounsaturated fatty 
acids (P = 0.80) and consumption of polyunsaturated fatty acids 
(P  =  0.50) at baseline did not differ significantly between the 
women who completed the follow-up and the losses.

The sociodemographic and anthropometric characteristics of 
the pregnant beneficiaries (28.8%) and non-beneficiaries (71.2%) 
of the BFP are presented in Table 1. Women benefitting from the 
BFP were of greater age (28.3 years; SD = 5.6; P < 0.001), had had 
lower education (9.9 years; SD = 2.8; P < 0.001) and had lower family 
income (United States dollars, US$ 260.48; SD = 147.37; P < 0.001). 

Information on the daily frequencies of consumption of 
food groups that were present in the diet of the pregnant bene-
ficiaries and non-beneficiaries of the BFP is set out in Table 2. 
The pregnant beneficiaries of the BFP had basic food groups 
such as milk and dairy products, grains, legumes and oilseeds 

Table 1. Sociodemographic and anthropometric characteristics of 
pregnant women who were beneficiaries and non-beneficiaries of the 
Bolsa Familia Program (BFP). Santo Antônio Jesus, Bahia, 2013 to 2014 
(n = 250).

Characteristics  
(continuous variables)

BFP beneficiaries
P-value*YES NO

Mean SD Mean SD
Maternal age in years 28.3 5.6 26.1 6.0 < 0.001
Number of years of education 9.9 2.8 10.8 2.9 < 0.001
Family income** 260.48 147.37 420.42 319.07 < 0.001
Number of residents in the 
home

4.0 1.0 3.0 1.0 0.002

Number of gestational weeks 17.4 7.1 16.3 6.6 0.002
BMI BW 25.8 5.7 23.8 4.2 < 0.001
Birthweight gain (kg) 12.9 4.9 12.8 4.9 0.705
Number of prenatal visits 6.7 2.1 7.3 2.0 0.999
Prenatal visits start (trimester) 2.8 1.6 2.3 1.6 < 0.001

*Student’s t test for independent samples; **United States dollars; BMI BW = 
pre-pregnancy body mass index.

Table 2. Daily frequency of consumption of food groups in 
the diet of pregnant women who were beneficiaries and 
non-beneficiaries of the Bolsa Familia Program (BFP). Santo 
Antônio de Jesus, Bahia, 2013 to 2014 (n =250).

Food groups

BFP 
beneficiaries

Non-
beneficiaries

P-value*

Median
freq 

SD
Median

freq 
SD

Milk and dairy 
products

2.0 1.16 2.0 1.29 0.174

Meat and eggs 1.17 0.72 1.17 0.77 0.524
Fish 0.19 0.24 0.16 0.24 0.119
Sausages 0.47 0.66 0.39 0.74 0.067
Salted meats 0.43 0.49 0.34 0.47 0.010
Innards (viscera) 0.14 0.21 0.08 0.24 0.001
Olive oil 0.30 0.41 0.33 0.55 0.183
Oil 1.09 0.38 1.05 0.37 0.095
Fat 1.5 1.13 1.38 1.02 0.055
Snacks 0.34 0.64 0.30 0.39 0.175
Regional foods 0.22 0.32 0.28 0.44 0.033
Grains 2.57 1.72 2.24 1.36 0.002
Whole grains 0.52 0.58 0.49 0.56 0.230
Legumes 1.12 0.75 1.01 0.61 0.016
Oilseeds 1.00 0.17 0.14 0.43 0.062
Fruits, vegetables and 
legumes

0.59 0.77 0.52 0.82 0.474

*Student’s t test for independent samples.
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(i.e. components of the healthier pattern 1) in their daily con-
sumption more frequently.

Program influence on fatty acid dietary  
intake patterns and anthropometric outcomes 

The composition of the fatty acid consumption pattern and 
its respective standardized coefficients are shown in Table 3. 
Pattern 1 consisted of the following food groups: milk and dairy 
products, fish, fruits and vegetables, olive oil, legumes, oilseeds 
and whole grains. The root and tuber food groups had the great-
est contribution towards formation of this construct and the 
olive oil and fish groups contributed to a lesser extent. Pattern 2 
consisted of refined grains, foodstuffs that were part of regional 
dishes, vegetable oil, sausages, salted meats and foods belonging 
to the snack and processed foods group. The food groups that 
contributed the most notably to this pattern were salted meats, 
processed foods and those that make up snacks.

The Bolsa Familia Program had a direct negative effect on con-
sumption pattern 2 (SC = -0.10; P = 0.034) and on BMI during 
pregnancy (SC = -0.12; P = 0.001). This indicated that pregnant 
women who were beneficiaries of the program had lower adherence 

to pattern 2 fatty acid dietary intake (refined grains, caruru, vat-
apá, vegetable oil, sausages, salted meats and snacks) and presented 
lower BMI during the gestational cycle (Table 3).

Among the other variables evaluated, there were direct negative 
effects from age (SC = -0.16; P ≤ 0.001) and time when prenatal 
care started (SC = -0.10; P = 0.004) on the relationship between 
the BFP and anthropometric status and fatty acid dietary intake 
conditions throughout gestation, thus indicating that the benefi-
ciaries were younger and began prenatal care earlier. In this rela-
tionship, the following variables showed positive effects: number 
of prenatal consultations (SC = 0.08; P = 0.017), family income 
(SC = 0.21; P = 0.001) and number of years of schooling (0.08; 
P = 0.024) showed positive effects. This indicated that the BFP had 
a positive impact on increased income, greater maternal education 
and greater number of prenatal consultations (Table 3).

DISCUSSION
This study was one of the first in Brazil to investigate the influ-
ence of pregnant women’s participation in the Bolsa Familia 
Program on BMI during pregnancy. The results indicate that 
pregnant beneficiaries of the BFP had lower adherence to food 

Table 3. Structural equation modeling on the influence of the Bolsa Familia Program on dietary patterns. Santo Antônio de Jesus, Bahia, 
2013 to 2014 (n = 250)

Effects Standardized coefficient P-value 95% CI
DIETARY PATTERN 1 → 

Milk and dairy products 0.34 < 0.001 0.26-0.43
Fish 0.23 < 0.001 0.14-0.32
Fruits and vegetables 0.30 < 0.001 0.22-0.59
Olive oil 0.20 < 0.001 0.11-0.29
Legumes 0.47 < 0.001 0.38-0.56
Oilseeds 0.54 < 0.001 0.45-0.66
Tubers and roots 0.67 < 0.001 0.58-0.75

DIETARY PATTERN 2 →
Refined grains 0.27 < 0.001 0.18-0.36
Regional foods 0.20 < 0.001 0.12-0.29
Vegetable oil 0.23 < 0.001 0.15-0.32
Sausages 0.40 < 0.001 0.33-0.49
Salted meats 0.67 < 0.001 0.58-0.75
Snacks 0.60 < 0.001 0.52-0.68

Pattern 1 ← Bolsa Familia Program -0.02 0.665 -0.11 – -0.075
Pattern 2 ← Bolsa Familia Program -0.10 0.034 -0.19 – -0.07
BMI_T ← Bolsa Familia Program -0.12 0.001 -0.05 – -0.18

Bolsa Familia Program ← age -0.16 < 0.001 -0.10 – -0.23
Bolsa Familia Program ← number of years of education 0.08 0.024 0.01-0.15
Bolsa Familia Program ← income 0.22 < 0.001 0.14-0.28
Bolsa Familia Program ← number of residents in the home -0.05 0.097 -0.12 – -0.01
Bolsa Familia Program ← parity -0.005 0.09 -0.15 – -0.02
Bolsa Familia Program ← prenatal care start -0.10 0.004 -0.16 – -0.03
Bolsa Familia Program ← number of prenatal care visits 0.08 0.017 0.01-0.14

Goodness-of-fit indicators for the model: root of the mean square error of approximation (RMSEA): 0.0001; n = 250: 750 observations; BMI_T: body mass index 
(BMI) in the three gestational trimesters.



ORIGINAL ARTICLE | Santana JM, Pereira M, Lisboa CS, Santos DB,  Oliveira AM

600     Sao Paulo Med J. 2022; 140(4):595-603

consumption pattern 2, composed of foods and preparations 
containing high concentrations of fatty acids, vegetable oil, sau-
sages, salted meats and salty snacks than non-beneficiary preg-
nant women.

In this context, the results suggest that, as a social policy, the 
Bolsa Familia Program exerts a protective effect on maternal nutri-
tional health, through increasing access to and consumption of the 
traditional basic foodstuffs within a healthy diet among Brazilian 
families, consisting of milk and dairy products, beans, meat, eggs 
and grains. These food groups have an outstanding physiologi-
cal function within the development of adequate gestation and 
maintenance of women’s weight throughout pregnancy. It is also 
worth noting that the results from this study can be interpreted 
in the light of proposals for social protection programs (PTCRs). 
These programs focus not only on direct cash transfers to fami-
lies in order to alleviate poverty over the short term, but also on 
requirements that encourage beneficiaries to access healthcare and 
educational services.6,16 

Population-based studies have shown that PTCRs improve 
the economic conditions of poor households, which in turn pro-
motes greater access to food and contributes towards ensuring 
these households’ FNS.15 Accordingly, the results from this study 
substantiate the direct relationship between the protective aspect 
of cash transfer programs and the underprivileged population’s 
health and nutrition.

Among the direct effects of these programs are those relat-
ing to the gestational cycle, which ensure that pregnant women 
have access both to food and to prenatal and postpartum consul-
tations, in addition to ensuring their participation in educational 
interventions relating to nutrition and health within the public 
healthcare network.7,8,16

In a qualitative and quantitative study carried out in munic-
ipalities of the state of Bahia, it was found that the Bolsa Familia 
Program was one of the programs within the National Food and 
Nutrition Policy that had the greatest coverage in the municipali-
ties evaluated.22 There was greater monitoring of its requirements, 
specifically in the area of healthcare, in municipalities where the 
Family Health Strategy covered more than 70% of the population. 
This showed that dialogue between these two public health pro-
grams favored interaction between positive health and nutritional 
actions in the population.22

Thus, adherence to the population’s traditional diet and reduc-
tion of consumption of industrialized and processed foods, along 
with improvement of anthropometric conditions, may reflect the 
actions of the Bolsa Familia Program. These actions do not miti-
gate the social determinants but provide guidance that promotes 
adoption of health and nutritional practices that lead to a health-
ier lifestyle. The results from the Bolsa Familia Program are con-
sistent with those from other studies conducted elsewhere in the 

world. In this regard, a randomized, cluster-controlled clinical trial 
found that both direct income interventions and direct food inter-
ventions improved the nutritional consumption and nutritional 
status of low-income pregnant women in Nepal, Asia. In addi-
tion, conditional cash transfers further improved food diversity 
in family units.23

However, a randomized clinical trial that was conducted to 
evaluate the effectiveness of cash transfers in relation to search-
ing for higher-level infrastructure and equipment services, among 
low-income African pregnant women in Nairobi, Kenya, did not 
observe any positive impact on their search for quality services 
for childbirth delivery.24

Nonetheless, the results from a study on Brazilian families 
who were in situations of poverty corroborated previous results.23 
Those families invested an average of US$ 61.61 more per year for 
purchasing food than did non-beneficiary families.25 Reports from 
beneficiaries have indicated that families increase their purchases 
of rice, beans,26 chickenmeat,27 grains, milk, sugar, cookies, meats, 
oils, eggs, fruits, roots and processed foods after being included in 
the Bolsa Familia Program.14,26,27 It was seen that the food groups 
most frequently purchased were sugars (78%), rice and cereals 
(76%) and milk (68%), with lesser acquisition of foods in the veg-
etable group (40%).

Research results from a region close to that of the present study 
showed that beneficiary families’ diets improved after the program 
had been established in that region, and that the money received 
was mainly spent on food (76.4%). There was also an increase in 
the variety of the foods consumed.28

Although the pregnant women of the present study included 
the Brazilian population’s basic healthy food groups in their daily 
diet (milk and dairy products, beans, meat, eggs and grains), low 
consumption of fruits and vegetables was registered. These results 
were similar to those of other investigations carried out among 
adult Bolsa Familia Program women, and indicated that there was 
greater access to food after they had been included in the Bolsa 
Familia Program. Nevertheless, their consumption of vegetables, 
fruits and legumes remained lower than expected.29 

The results from the investigations have highlighted social, eco-
nomic and cultural influences, as well as the geographical region’s 
dietary habits, in constructing the population’s dietary patterns. 
Accordingly, in less favorable socioeconomic contexts such as that 
of Brazil’s northeastern region, families have tended to adapt to 
subsistence mechanisms and buy the basic and cheaper foodstuffs 
that are part of the population’s diet, while those living in econom-
ically more developed regions have adopted greater consumption 
of processed foods.26,27

Thus, we have highlighted the monitoring and follow-up of 
pregnant Brazilian beneficiaries of the Bolsa Familia Program 
through the Family Health Strategy program, with regard to 
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prenatal care actions, with more pronounced insertion in the 
northeastern region.10 This result may also be expressing a pos-
itive effect from interaction between the Bolsa Familia Program 
and the FHS program, with greater access to prenatal care for 
pregnant Bolsa Familia Program beneficiaries and implementa-
tion of nutritional and health monitoring interventions through-
out the prenatal care period. The net result is a protective impact 
on maternal and fetal health.

Certainly, the focus of the Bolsa Familia Program has enabled 
increased family income, which is a major factor in expanding 
beneficiaries’ access to food. Thus, the beneficiaries’ average fam-
ily income was slightly higher than the minimum wage at the time 
(US$ 260.48; SD = 147.37), although, as expected, below the income 
of non-beneficiaries (US$ 420.4; SD = 319.07).

The Bolsa Familia Program has also had impacts on the health 
of the maternal and child populations registered in epidemiological 
studies, which consisted of reducing the prevalence of low birth-
weight and the mortality rate among children under five years of 
age, both in general and due to poverty-related causes such as mal-
nutrition and diarrhea.6,30 In addition, the program has had a posi-
tive influence on children’s nutritional status and health, as a result 
of greater monitoring and mother-child bonding, achieved through 
actions to prevent risk factors and promote a healthy lifestyle.30

Thus, it has been found that the Bolsa Familia Program has had 
a positive impact on the health of the population served, through 
contributing to reduction of malnutrition and FNI, increasing 
monthly family income and allowing access to food, for previously 
invisible vulnerable population groups.28 In this light, the Bolsa 
Familia Program stands out as an intersectoral strategy for social 
inclusion of vulnerable families, thereby promoting the human 
right to adequate food (HRAF) through the FNS guarantee.11,31

In this way, the decision of the United Nations Food and 
Agriculture Organization (FAO) to exclude Brazil from the hun-
ger map in 2014, owing to an 82% reduction in the prevalence of 
malnutrition in the population, can be understood. In the FAO 
report, the Bolsa Familia Program was highlighted as one of the 
social interventions that was able to contribute results with social 
and human importance at a global level, given that it has played 
an important role in guaranteeing FNS and promoting HRAF 
among Brazilian families.32

Strengths and limitations
This study had some limitations. For instance, information pro-
vided by Bolsa Familia Program beneficiaries was used. This may 
have led to information errors, since these women receiving the 
benefit may have felt uncomfortable about giving information or 
may have felt threatened by loss of the benefit if they talked about 
their condition. Moreover, the pregnant women’s level of physical 
activity was not analyzed.

Another limitation related to non-inclusion of rural pregnant 
women in the study sample. Inclusion of rural pregnant women in 
the sample should be considered in the future, since groups may 
have different access to healthcare services according to where they 
live. This can also occur with regard to food consumption. In stud-
ies in other countries, with different epidemiological contexts, it 
has been reported that pregnant women have differing health and 
nutrition vulnerabilities according to their area of residence.33-35 
In our study, however, these differences may not have been signif-
icant, given that Family Health Strategy units that serve the pop-
ulation through health monitoring programs, including prenatal 
care, also exist in rural areas of the municipality. Regarding the 
losses during the follow-up, we can attest that these were small and 
were unlikely to have introduced any selection bias in the study. 

The robust statistical analysis in our study was a strength. 
It can thus be concluded that studies that address the Bolsa Familia 
Program’s impact on pregnant women’s diet and nutrition are at 
an early stage. We also noted that there was a lack of study designs 
with robust methodology for dealing with primary data. From this 
perspective, the present investigation has contributed to filling the 
gap, through a longitudinal study on the influence of the Bolsa 
Familia Program on pregnant women’s diets and on maternal 
weight during pregnancy.

CONCLUSION
This study showed the important role of health conditionalities in 
expanding access to prenatal services and nutritional guidance dur-
ing pregnancy, as well as for monitoring and controlling weight gain 
during pregnancy. Accordingly, the improvement of pregnant wom-
en’s parameters may have resulted from the Bolsa Familia Program’s 
impact on families’ economic conditions, through increasing the 
population’s access to food staples and providing orientation sessions 
for improving the beneficiary population’s health and nutrition.

This study advances the understanding of the positive influence 
of a social protection policy on the food and nutrition of specific 
populations, such as the group of pregnant women in urban areas. 
However, further studies are needed, especially among pregnant 
women in rural areas, since these women may have different access 
to healthcare services.
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Augmented reality in interventional radiology education: 
a systematic review of randomized controlled trials
And Yara Particelli GelminiI, Márcio Luís DuarteII, Mayara Oliveira da SilvaIII, Josias Bueno Guimarães JuniorIV, Lucas Ribeiro 
dos SantosV

Evidence-Based Health Department, Universidade Federal de São Paulo (UNIFESP), São Paulo (SP), Brazil

INTRODUCTION 
Learning is the process of acquiring new knowledge and skills, and this process has its dif-
ficulties and pitfalls.1,2 In medicine, acquiring new abilities can lead to improvement in out-
comes, as in the field of surgery, in which open surgical procedures have been replaced by 
minimally invasive procedures, and fresh devices are created to refine surgical abilities, and 
teaching processes as well.3,4

The “learning before doing” concept is rapidly replacing the conventional “see one, do one, 
teach one” technique, in order to avoid potential mistakes.5,6 According to British National Health 
Service data, preventable injuries and deficient medical training are responsible for 10% of hos-
pitalizations.7 In consonance, “warm-up” can be applied to students and experienced profes-
sionals, thus boosting performance and self-confidence.8 This could form another application 
for augmented reality (AR).

AR involves digitally overlapping virtual objects onto physical objects in real space so that 
individuals can interact with both at the same time. Virtual reality produces immersion of the 
user in a given environment, which may or may not be controlled, by depriving the percep-
tion of the local environment through use of a computerized scenario or one previously cap-
tured on video, and experiencing an environment as if it existed.9-15 With AR, users visualize 
the real situation in which they are immersed along with a virtual projection of a 3D image. 
This immersion can be enhanced with sound, touch and smell through integrated external com-
ponents.10,11,13,16-18 Increasingly, use of mobile AR (mAR) makes time and location flexible and 
expands training time.10,19,20 
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ABSTRACT 
BACKGROUND: Augmented reality (AR) involves digitally overlapping virtual objects onto physical ob-
jects in real space so that individuals can interact with both at the same time. AR in medical education 
seeks to reduce surgical complications through high-quality education. There is uncertainty in the use of 
AR as a learning tool for interventional radiology procedures.
OBJECTIVE: To compare AR with other learning methods in interventional radiology.
DESIGN AND SETTING: Systematic review of comparative studies on teaching techniques.
METHODS: We searched the Cochrane Library, MEDLINE, Embase, Tripdatabase, ERIC, CINAHL, SciELO and 
LILACS electronic databases for studies comparing AR simulation with other teaching methods in inter-
ventional radiology. This systematic review was performed in accordance with PRISMA and the BEME Col-
laboration. Eligible studies were evaluated using the quality indicators provided in the BEME Collaboration 
Guide no. 11, and the Kirkpatrick model.
RESULTS: Four randomized clinical trials were included in this review. The level of educational evidence 
found among all the papers was 2B, according to the Kirkpatrick model. The Cochrane Collaboration tool 
was applied to assess the risk of bias for individual studies and across studies. Three studies showed an 
improvement in teaching of the proposed procedure through AR; one study showed that the participants 
took longer to perform the procedure through AR.
CONCLUSION: AR, as a complementary teaching tool, can provide learners with additional skills, but there 
is still a lack of studies with a higher evidence level according to the Kirkpatrick model.
SYSTEMATIC REVIEW REGISTRATION NUMBER: DOI 10.17605/OSF.IO/ACZBM in the Open Science 
Framework database. 
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Interventional radiology consists of imaging-guided mini-
mally invasive procedures that enable lower morbidity and shorter 
hospitalization time.7 Spatial and cognitive proprioception are the 
main difficulties identified during training.21,22 Acquisition of skills 
to use new devices is also a common issue, which can cause tragic 
outcomes, especially at the start of a career.21,22 Therefore, AR may 
improve medical teaching and enhance skills relating to given pro-
cedures.23,24 Preliminary studies comparing use of AR with tra-
ditional teaching methods have produced promising results.3,4,25 

There is no systematic review about augmented reality in inter-
ventional radiology.

OBJECTIVE
The aim of this study was to identify, systematically analyze 
and summarize the best available evidence comparing AR 
teaching techniques with various other methods in interven-
tional radiology. 

METHODS
The PICO technique (Population, Intervention, Comparison, 
Outcome) was used to define the study, as follows:

P = Undergraduate healthcare students; postgraduate train-
ees; continuous professional development training – independent 
of the specialties.

I = Augmented reality to teach interventional radiology.
C = Traditional methodology versus AR.
O = Improve ultrasound skills to achieve an accurate diagnosis

Study model
This systematic review was executed in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) and Best Evidence Medical Education 
(https://www.bemecollaboration.org/), and was registered in the 
Open Science Framework (https://osf.io/wn762). This study was 
exempted from institutional review as no live subjects were studied.

Inclusion criteria
We included studies that compared the AR method with several 
other teaching methods – phantom, cadavers, porcine method and 
didactic teaching (books, articles, lectures without the use of AR) 
– in interventional radiology. No restrictions concerning the lan-
guage, publication status of the study or population were imposed. 

Selection of studies and data extraction
Eligible studies were identified using a two-stage method by two 
independent reviewers (AYPG, MLD). Disagreements were set-
tled by reaching a consensus. First, after eliminating duplicates, 
titles and abstracts retrieved through the search strategy were 
evaluated, thus yielding potentially eligible studies. Second, full-
text evaluation of the pre-selected studies was performed to con-
firm eligibility; this process was carried out through the Rayyan 
platform (https://rayyan.qcri.org).26 

Evaluation of methodological quality 
The Cochrane Collaboration tool was applied to assess the risk 
of bias in individual studies and across studies.27 Eligible ran-
domized controlled trials (RCTs) were analyzed using the qual-
ity indicators from Best Evidence Medical Education (BEME) 
Collaboration Guide no. 1128 (Annex 1) and the Kirkpatrick 
model (BEME Guide no. 8) (Table 1).29,30 According to BEME 
Guide no. 11, higher quality studies meet a minimum of seven 
out of eleven indicators. The tools are well established and cover 
a wide spectrum of methodological issues.

Articles that did not compare teaching methods, along with 
those with a population dropout rate ≥ 50% (as prescribed in 
BEME Collaboration Guide no. 11) and those analyzing factors 
other than medical teaching, were excluded.

Search methods for choosing studies
Electronic searches were performed in the PubMed, Cochrane 
Library, Embase, ERIC, CINAHL, Tripdatabase and SciELO 

Table 1. Kirkpatrick’s hierarchy30

Level Feature Evaluation

1 Reaction
Participants’ opinions about the learning experience, its organization, 

presentation, content, teaching methods and quality of instruction

2A Learning - Change in attitude
Changes in attitudes or perceptions among participating groups concerning 

teaching and learning

2B Learning - Modification of knowledge or skills
For knowledge, this refers to acquisition of concepts, procedures and principles

For skills, this refers to acquisition of thinking/problem-solving, 
psychomotor and social skills

3 Behavior - Behavioral change
Documents transfer learning to the workplace or students’ willingness 

to apply new knowledge and skills

4A
Results - Change in the organizational system/

practice
Refers to broader changes in the organization, 

attributable to the educational program

4B
Results - Change between participants, students, 

residents or colleagues
Refers to the improvement in learning/performance of students 

or residents as a direct result of educational intervention

https://www.bemecollaboration.org/
https://osf.io/wn762
https://rayyan.qcri.org
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databases, using the following MeSH terms: Interventional 
Radiology; Virtual Reality; Augmented Reality; Video Games; 
Computer Simulation; Education, Medical; Teaching; and 
Simulation Training. 

References from the studies included and from the main reviews 
on the subject were also analyzed. The search strategies were carried 
out on July 29, 2020, for each database, and are shown in Table 2.

RESULTS
The search yielded 5189 articles; 50 of these were duplicates 
and were excluded. Through analysis on the titles and abstracts, 
56  articles were selected for full-text evaluation, out of which 
four were included (Figure 1). Among these 56 articles, Grasso 
et al.31 did not evaluate the learning that resulted from the teach-
ing methods and was excluded from the analysis.

Two of the four studies were from Canada15,17 and used a 
pre-experience questionnaire; the other two were from the United 
States14,18 and used both a pre-experience and a post-experience 
questionnaire. We found that heterogeneity was present among both 
the participants and the procedures analyzed. All of these stud-
ies were RCTs in which, differently from the intervention group, 
the control group did not have access to an AR device; while the 
remaining instructions and other materials (books and didactic 
lessons) were equal for the two groups. 

All of these four studies reported that changes in perspective 
or judgment occurred in the groups of participants, concerning 
teaching and learning (Kirkpatrick evidence level 2B). 

Regarding procedures, two studies analyzed central venous 
catheter placement,14,18 one study evaluated the lumbar puncture 
procedure15 and one investigated injection into the interfacetal 
joint.17 Although a diversity of issues were analyzed among these 
trials, the performance achieved through the technique was the 
main outcome in all of them. Regarding the populations inves-
tigated, the participants comprised respiratory therapists, sleep 
technicians, pre-medical and medical undergraduate students, 
emergency medicine and surgery residents and anesthesiologists. 
In three of the studies analyzed,14,15,17 it was concluded that AR could 
increase students’ skills in interventional radiology. 

AR is used in a variety of areas of medicine and no systematic 
review or clinical trial has been carried out using a homogenous 
population. Because of the heterogeneous nature of the popula-
tions studied, different AR devices analyzed and different medi-
cal procedures used in these four RCTs, we did not perform any 
meta-analysis. Table 3 shows the quality assessment and risk of 
bias analysis conducted using the Cochrane Collaboration tool.

Huang et al.14 enrolled 32 adult novice central line operators 
(physicians, respiratory therapists and sleep technicians) with no 
visual or auditory impairments. Comparisons were made between 
simulations using AR reality glasses and conventional instruction; 

the AR glasses used were Brother AiRScouter WD-200B AR glasses 
(Brother International Corp., Bridgewater, New Jersey, United 
States). The authors did not comment on the cost of the teaching 
techniques. The AR simulation group undertook a five to ten-min-
ute hands-on instructional course on the AR device; the mean time 
taken for AR head placement was 71 seconds. No significant differ-
ence in the median time taken for internal jugular cannulation or 
in the median total duration of the procedure was found between 
the groups. Most participants (71%; n = 23) were successful in 
cannulating the internal jugular upon the first attempt (12 in the 
AR group versus 11 in the non-AR group). A significant difference 
in adherence level between the two groups (22.9 ± 4.1 in the AR 
group versus 18.1 ± 6.3 in the non-AR group; η2 = 0.90; P = 0.003) 
was detected. In the post-exercise questionnaire for the AR group, 
more than 80% of the participants stated that the instrument did 
not cause any fatigue and was not too heavy to be uncomfortable. 
Nonetheless, 30% admitted that the equipment affected their action 
skills and that it was not easy to regulate. On the other hand, 94% 
reported that the hand, head and foot interactions were undemand-
ing and 80% stated that the information presented on-screen was 
suitable and reacted fast enough. 

In the study by Wu et al.,18 20 medical students and 20 emer-
gency medicine residents were compared with regard to learning 
central venous catheter positioning. All the participants watched a 
video explaining how to use Google Glass and how to place an inter-
nal jugular central venous access catheter under ultrasound guid-
ance in a simulation task trainer. The participants were randomized 
into two groups: with and without Google Glass. The ultrasound 
machine setup was the same between the groups; the intervention 
group participants were asked to execute the procedure by viewing 
ultrasound images displayed on their Google Glass screen, while 
the control group executed the procedure by viewing ultrasound 
images shown on the ultrasound screen. The Google Glass group 
took longer to perform the procedure, with longer times spent 
looking at the patient and monitor and greater numbers of needle 
redirections, at both training levels (medical students and emer-
gency medicine residents). This may have been due to unfamiliar-
ity with Google Glass, thus requiring more attention throughout 
the procedure. The responses to the post-exercise questionnaire 
showed that the majority of the participants were not previously 
familiar with AR or with wearable computing technology (75% and 
60%, respectively); however, 73% reported having some degree of 
knowledge about Google Glass. Nonetheless, 87% of the partici-
pants randomized to Google Glass reported that the instrument 
was comfortable to use for the procedure.

Keri et al.15 evaluated the effectiveness of Perk Tutor (GPS 
extension, Ultrasonix, Canada) in relation to a phantom, as 
a teaching method among anesthesiology and surgery resi-
dents for lumbar puncture procedures. Perk Tutor is a training 
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Table 2. Search strategy according to the corresponding database
Database Search strategy

Cochrane Library

#1: MeSH descriptor: [Radiology, Interventional] explode all trees
#2: MeSH descriptor: [Virtual Reality] explode all trees 
#3: MeSH descriptor: [Augmented Reality] explode all 
#4: MeSH descriptor: [Video Games] explode all trees 
#5: MeSH descriptor: [Computer Simulation] explode all trees 
#6: MeSH descriptor: [Education, Medical] explode all trees 
#7: MeSH descriptor: [Teaching] explode all trees 
#8: MeSH descriptor: [Simulation Training] explode all trees 
#9: #1 AND #2 OR #3 OR #4 OR #5 AND #6 OR #7 OR #8

MEDLINE 

#1: “Radiology, Interventional”[MeSH] OR (Interventional Radiology)
#2: “Virtual Reality” [MeSH] OR (Reality, Virtual) OR (Virtual Reality, Educational) OR (Educational Virtual 
Realities) OR (Educational Virtual Reality) OR (Reality, Educational Virtual) OR (Virtual Realities, Educational) 
OR (Virtual Reality, Instructional) OR (Instructional Virtual Realities) OR (Instructional Virtual Reality) OR 
(Realities, Instructional Virtual) OR (Reality, Instructional Virtual) OR (Virtual Realities, Instructional) OR 
“Augmented Reality“[MeSH] OR (Augmented Realities) OR (Realities, Augmented) OR (Reality, Augmented) 
OR (Mixed Reality) OR (Mixed Realities) OR (Realities, Mixed) OR (Reality, Mixed) OR “Video Games”[MeSH] 
OR (Game, Video) OR (Games, Video) OR (Video Game) OR (Computer Games) OR (Computer Game) OR 
(Game, Computer) OR (Games, Computer) OR “Computer Simulation”[MeSH] OR (Computer Simulations) OR 
(Simulation, Computer) OR (Simulations, Computer) OR (Computerized Models) OR (Computerized Model) 
OR (Model, Computerized) OR (Models, Computerized) OR (Models, Computer) OR (Computer Models) OR 
(Computer Model) OR (Model, Computer) OR (In Silico) OR (In Silicos) OR (Silico, In) OR (Silicos, In)
#3: “Education, Medical”[MeSH] OR (Medical Education) OR “Teaching”[MeSH] OR (Training Techniques) OR 
(Technique, Training) OR (Techniques, Training) OR (Training Technique) OR (Training Technics) OR (Technic, 
Training) OR (Technics, Training) OR (Training Technic) OR (Pedagogy) OR (Pedagogies) OR (Teaching 
Methods) OR (Method, Teaching) OR (Methods, Teaching) OR (Teaching Method) OR (Academic Training) OR 
(Training, Academic) OR (Training Activities) OR (Activities, Training) OR (Training Activity) OR (Techniques, 
Educational) OR (Technics, Educational) OR (Educational Technics) OR (Educational Technic) OR (Technic, 
Educational) OR (Educational Techniques) OR (Educational Technique) OR (Technique, Educational) OR 
“Simulation Training”[MeSH] OR (Training, Simulation) OR (Interactive Learning) OR (Learning, Interactive)
#4: #1 AND #2 AND #3

EMBASE 

#1: interventional radiology/exp
 #2: virtual reality/exp 
#3: augmented reality/exp
#4: video game/exp
#5: computer simulation/exp
#6: medical education/exp
#7: simulation training/exp
#8: teaching/exp
#9: #1 OR #2 AND #3 OR #4 OR #5 OR #6 AND #7 OR #8

LILACS 

#1: mh: “Radiologia Intervencionista” OR (Radiología Intervencional) OR (Radiology, Interventional) OR 
(H02.403.740.675)
#2: mh: “Realidade Virtual” OR (Realidad Virtual) OR (Virtual Reality) OR (Educational Virtual Realities) OR 
(Educational Virtual Reality) OR (Instructional Virtual Realities) OR (Instructional Virtual Reality) OR (Realities, 
Instructional Virtual) OR (Reality, Educational Virtual) OR (Reality, Instructional Virtual) OR (Reality, Virtual) OR 
(Virtual Realities, Educational) OR (Virtual Realities, Instructional) OR (Virtual Reality, Educational) OR (Virtual 
Reality, Instructional) OR (L01.224.160.875) OR (L01.296.555) OR (SP4.011.127.428.806.030)
#3: mh: “Realidade Aumentada” OR (Realidad Aumentada) OR (Augmented Reality) OR (Augmented Reality for 
Health) OR (Augmented Reality in Clinical Simulations) OR (Augmented Reality in Health Care Education) OR 
(Augmented Reality in Health) OR (Augmented Reality in Healthcare Education) OR (SP4.011.127.428.806.020)
#4: mh: “Jogos de Vídeo” OR (Juegos de Video) OR (Video Games) OR (Computer Game) OR (Computer Games) 
OR (Game, Computer) OR (Game, Video) OR (Games, Computer) OR (Games, Video) OR (Video Game) OR 
(I03.450.642.693.930) OR (L01.224.900.930)
#5: mh: “Educação de Graduação em Medicina” OR (Educación de Pregrado en Medicina) OR (Education, 
Medical, Undergraduate) OR (Education, Undergraduate Medical) OR (Medical Education, Undergraduate) OR 
(Undergraduate Medical Education) OR (I02.358.399.450)
#6: mh: “Treinamento por Simulação” OR (Entrenamiento Simulado) OR (Simulation Training) OR (Interactive 
Learning) OR (Learning, Interactive) OR (Training, Simulation) OR (I02.903.847)
#7: #1 AND #2 OR #3 OR #4 AND #5 OR #6

Continue...
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platform that was designed to display ultrasound images along 
with real-time three-dimensional images, using wearable tech-
nology. The authors did not comment on the participants’ expe-
rience levels regarding AR. There were 24 participants, who 
were divided into two groups (ten anesthesiologists and two 
surgeons): Perk Tutor with phantom and phantom alone. All 
the participants received a short presentation on spinal anat-
omy, ultrasound basics and how to use the device. They were 
also trained to perform ultrasound-guided procedures on three 
different lumbar spine models. The participants were then 
tested using conventional ultrasound guidance on an abnor-
mal spinal model that they had not previously seen, for ten 
minutes at most or until positive fluid backflow ws observed 
at the needle hub. The potential tissue damage, needle path in 
tissue, total duration of the procedure and time taken to insert 
the needle were measured. Eleven participants in the phantom 
group and all participants in the Perk Tutor with phantom group 
performed the task successfully. The potential for tissue lesion 
was significantly lower in the Perk Tutor with phantom group 
(39.7 [range 21.3-42.7] square centimeters (cm2) versus 128.3 
[50.3-208.2] cm2). Moreover, the needle tissue path was shorter 
(426.0 [range 164.9-571.6] millimeters (mm) versus 629.7 [306.4-
2,879.1] mm), as also was the time taken to insert the needle 
(30.3 [14.0-51.0] seconds (sec) versus 59.1 [26.0-136.2] sec). 

The total duration of the procedure was similar (203.8 [range 
135.1-274.9] sec versus 266.9 [221.6-416.2] sec).

Moult et al.17 compared the performances of 26 pre-medical 
undergraduate students (with no prior needle insertion experience) 
in a task of injection into the interfacetal joint. Participants were 
divided equally into two groups: Perk Tutor with phantom and 
phantom only. The authors did not comment on the cost of the 
teaching techniques. Both groups received a ten-minute introduc-
tory class on anatomy, procedure, ultrasound image interpretation 
and needle handling techniques. Afterwards, both groups had a 
ten-minute practice session on ultrasound-guided facet joint injec-
tions on the phantom; the Perk Tutor group had access to ultra-
sound and Perk Tutor, while the phantom group only had access 
to the ultrasound machine. The Perk Tutor and phantom group 
had a mean success rate of 61.5%, while this rate was 38.5% in 
the phantom only group; the total duration of the procedure was 
longer in the phantom only group (73 ± 8 versus 66 ± 6 seconds). 
The total needle distance travel (inside and outside of the phantom 
body) was greater in the phantom only group (1803 ± 290 ver-
sus 1366 ± 185 mm), but the inside distance traveled was shorter 
(25 ± 3 versus 42 ± 16 mm) in this group. Moreover, within the 
phantom body, the needle tip time was greater in the Perk Tutor 
and phantom group (296 ± 45 seconds versus 243 ± 28 seconds).

All of these results are summarized in Table 4.14,15,17,18

Table 2. Continuation
Database Search strategy

Tripdatabase 
(Interventional radiology)(Virtual reality OR Augmented reality OR Video game OR Computer simulation)
(Medical education OR Simulation training OR Teaching)

ERIC 

#1: Interventional radiology
 
#2: Virtual reality 
#3: Augmented reality
#4: Video game
#5: Computer simulation
#6: Medical education
#7: Simulation training
#8: Teaching
#9: #1 OR #2 AND #3 OR #4 OR #5 OR #6 AND #7 OR #8

CINAHL 

#1: Interventional radiology
#2: Virtual reality OR vr OR augmented reality OR video games OR computer simulation
#3: Medical education OR simulation training or simulation education or simulation learning OR teaching
#4: #1 AND #@ AND #3

SciELO 

#1: Interventional radiology
 
#2: Virtual reality 
#3: Augmented reality
#4: Video game
#5: Computer simulation
#6: Medical education
#7: Simulation training
#8: Teaching
#9: #1 OR #2 AND #3 OR #4 OR #5 OR #6 AND #7 OR #8
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Figure 1. PRISMA flow diagram of study selection. 

Table 3. Quality assessment/risk of bias analysis using the Cochrane Collaboration tool
Underlying bias Resource bias Setting bias Educational bias Content bias

Huang et al.14 + - + + +

Keri et al.15 + + - + +

Moult et al.17 + - + + +

Wu et al.18 - - + + +

+ Low risk of bias. -  Unclear risk of bias. 
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DISCUSSION
The objective of our study was to examine the current evidence 
on training using AR in interventional radiology and its perfor-
mance, along with the impact of AR on educational outcomes 
and skills, and its main advantages, disadvantages and challenges 
during the teaching-learning process.

New teaching techniques such as virtual reality (VR), AR or 
mixed reality (MR) are being introduced in medical education.5,32 
AR combines virtual and real-world through use of wearable tech-
nology that provides a live feed from computer workstations (i.e. 
from an ultrasound device).18 Images and information are shown 
in the user’s line of sight through the device.18 

Everyday use of mobile devices facilitates implementation of 
this instructional tool in teaching processes, which permits access to 
learning at any moment.33,34 However there is still a lack of research 
regarding the competence of this technology.33 

AR methods have stood out in the surgical environment over 
recent years, through providing educational simulation practice 
free from potential ethical/hygiene concerns.35 Furthermore, the 
pressure imposed on healthcare systems during the COVID-19 pan-
demic has hastened implementation of new technologies, thereby 
accelerating the learning of healthcare professionals.36 

Students are now used to dealing with technologies such 
as the internet, 3D video games, cell phones and others.19,20,37-40 
Teachers can avail themselves of this familiarity to upgrade teaching 

methods and aids, so as to encourage students.19,37,41 Kotcherlakota 
et al. evaluated the utility of clinical simulation through applying 
AR technology to education outcomes for nurse practitioners in 
pediatric asthma management.42 The students showed high moti-
vation, satisfaction and confidence scores.42 A systematic review 
by Barteit et al., on AR, VR and MR in several medical specialties, 
showed similar outcomes that revealed that these techniques were at 
least not inferior to traditional teaching methods.43 Moreover, these 
technologies offer opportunities for scalability and repetition with-
out risk to patients.43

A systematic review by Rad et al. demonstrated that, in tho-
racic surgery, AR-enhanced intraoperative knowledge of anat-
omy decreased preoperative preparation time and workload.35 
However, with regard to anatomy education, Bölek et al. con-
cluded from a meta-analysis on five studies with a total of 508 
participants that AR did not have any meaningful advantages or 
disadvantages for students’ education, compared with several tra-
ditional educational tools.44 

AR could form a viable tool within traditional anatomy teach-
ing in more technological environments.44 Küçük et al. found 
that neuroanatomy learning using AR with a smartphone pro-
vided support for students, through reducing cognitive effort 
and increasing educational pleasure.19 According to our sys-
tematic review, the results regarding AR are similar in several 
medical specialties. 

Table 4. Summary of studies’ findings.
Study Country Design Participants Procedure Intervention Comparison Results Kirkpatrick

Huang 
et al.14 

United 
States

Randomized 
clinical trial 

with pre and 
post-experience 

questionnaire

32 novice central 
line operators 

including physicians, 
respiratory therapists 
and sleep technicians

Positioning 
of the central 

venous 
catheter

- Augmented 
reality glasses - 

Brother AiRScouter 
WD-200B AR 

glasses
- 17 participants 

- No 
augmented 

reality glasses
- 15 

participants

Participants 
who trained 

in AR needed 
fewer attempts 
to perform the 

procedure.

2B

Keri 
et al.15

Canada

Randomized 
clinical trial with 
pre-experience 
questionnaire

24 anesthesiology 
and surgery residents

Lumbar 
puncture

- Perk Tutor + 
phantom

- 12 participants

- Phantom only
- 12 

participants

Participants 
who trained in 
AR injured less 
tissue and were 
quicker to insert 

the needle

2B

Moult 
et al.17

Canada

Randomized 
clinical trial with 
pre-experience 
questionnaire

26 pre-medical 
undergraduate 

students

Injection into 
interfacetal 

joint

- Perk Tutor + 
phantom

- 13 participants

- Phantom only
- 13 

participants

Participants 
who trained in 

AR obtained 
much better 

results, especially 
regarding the 

total duration of 
the procedure.

2B

Wu 
et al.18

United 
States

Randomized 
clinical trial 

with pre and 
post-experience 

questionnaire

10 1st and 10 4th year 
medical students; 10 
1st year emergency 
residents and 10 3rd 

year residents

Positioning of a 
central venous 

catheter

- Google Glass
- 5 participants

- Without 
Google Glass

- 5 participants

Glass users 
took longer to 
complete the 

procedure.

2B
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The main purpose of AR involves the concept of “practice makes 
perfection”, given that efficient performance in procedures requires 
experience.45 AR simulation provides the possibility of repetition 
to boost self-confidence, within a safe method.46 

Over five million central venous catheters are fitted each year 
in the United States. The complication rates are 5%-8% higher 
per procedure when these are handled by novice professionals.14 
Teaching with AR aids could result in lower morbidity, hospital-
ization time and costs.

Comparison of learning between novice physicians and expe-
rienced interventional radiologists could enable evaluation of 
whether AR has the capacity to accelerate learning. Studies com-
paring different kinds of AR in one specified procedure need to 
be performed in order to determine which technology is better for 
that particular procedure. From the current information available, 
AR is a useful additional tool for teaching interventional radiology, 
but not a substitute for the traditional methodology.

From the students’ perspective, AR can contribute to mastery 
and confidence in a new procedure, through enabling students to 
memorize details, thus decreasing the tension in real-life situations. 
Regarding classroom ambience, AR may enable a shift from the 
monotonous routine of expository classes, thus providing evolution 
of the learning experience. Assembling education with technology 
would engage young people, thereby transforming learning into a 
pleasant experience and improving learning, as well as clinical practice.

One limitation of this systematic review was that only two 
studies analyzed the same procedure.14,18 Numerous procedures 
are involved in interventional radiology, but in the four studies 
evaluated, only three different procedures were investigated: cen-
tral venous catheter placement, lumbar punctures and interfacetal 
joint injection. Two different types of AR devices were tested: Perk 
Tutor and AR glasses. Different AR devices could be compared 
in the future. Moreover, the small samples used in the studies 
represented another limitation, thus hampering generalization. 

Another limitation was the lack of evaluation among experi-
enced professionals. The participants included in these studies were 
novice physicians or non-physicians; none of these studies inves-
tigated radiology residents. 

The level of evidence of the studies was also a limitation: all of 
them were classified as 2B in the Kirkpatrick model.29 Our searches 
did not retrieve any studies with educational evidence at level 3 
(behavioral change), 4A (change in the organizational system/
practice) or 4B (change among participants, students, residents or 
colleagues). Despite the current interest22 in using simulators, it 
remains to be delineated which types of simulation and simulator 
should be used, and what population this teaching method will be 
applied to. Hence, a higher level of evidence is needed. 

Hardware needs are also a concern, considering that run-
ning the application produced intense energy usage as well as 

device heating.34 These technical difficulties could be resolved by 
the smartphone industry. Use of faster networks enables a shared 
environment through cloud services and shared real-time infor-
mation. Introduction of artificial intelligence to AR-based learning 
programs can also provide more positive learning.

The costs of AR devices are expected to decrease along with the 
evolution of production and increased market competition, thus 
bringing these technologies to low-income countries. Moreover, 
AR-based medical training could facilitate teaching for people 
with reading limitations and could also facilitate remote teaching.

CONCLUSION
It was demonstrated through this study that AR, as a comple-
mentary tool, can add skills to learners and thus can improve the 
teaching-learning process. It needs to be noted that only level 
2B studies were found in this systematic review and, thus, that 
a higher level of evidence is required. Moreover, comparison of 
beginner physicians and expert interventional radiologists could 
enable appraisal of the hastening of the learning curve through 
AR, as well as investigation of which set of AR tools is most ade-
quate for each procedure.
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Annex 1. The 11 questions in BEME GUIDE no. 11 are as follows:
1. Are the research question(s) or hypothesis clearly defined?
2. Is the group of participants appropriate for the study being carried out (number, characteristics, selection and homogeneity)?
3. Are the methods used (qualitative or quantitative) reliable and valid for the research question and context?
4. Did the participants drop out? Is the dropout rate below 50%? For questionnaire-based studies, is the response rate acceptable (60% or more)?
5. Have several factors/variables been removed or accounted for whenever possible?
6. Are the statistical methods or other methods of analyzing the results used appropriately?
7. Is it clear that the data justify the conclusions drawn?
8. Could the study be repeated by other researchers?
9. Does the study look forward in time (prospective) and not backward (retrospective)?
10. Have all relevant ethical issues been addressed?
11. Were the results supported by data from more than one source?

© 2022 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.
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Common mental disorders among medical students: 
systematic review and meta-analysis of Brazilian studies
Silvio José Batista SoaresI, Cláudia Fernanda Garcez FernandesII, Renata TabalipaIII, Felipe KogimaIV,  
Marcelo Augusto Moreira JubiniV, Isabella Martins Vieira DiasVI, Victor Emanuel Miranda SoaresVII,  
Severina Silva AmaralVIII, Michele Santos da CruzIX, Paulo Henrique GuerraX

Universidade Federal da Fronteira Sul (UFFS), Chapecó (SC), Brazil

INTRODUCTION 
Medical courses are, as a rule, characterized by an integral routine of theoretical and practical 
activities, early insertion in a praxis that has little margin for errors and permanent contact with 
illness and death. In the Brazilian context, it is recognized that these demands are associated 
with different health risk behaviors, such deprivation of sleep1 and leisure,2 which, in turn, are 
determinants of mental health.3,4

Since the mental health indicators observed among Brazilian medical students are generally 
poorer than those observed in the general population,5 the mental health of medical undergrad-
uate students is an emerging agenda in Brazilian research, enhanced by recognition of the most 
drastic outcomes associated with it.3 For example, common mental disorders (CMDs) are one 
of the mental health indicators that have been studied in these populations.5

CMDs present as a mixture of somatic, anxiety-related and depressive symptoms, such as 
insomnia, irritability, forgetfulness and difficulty in concentrating, among others.6 However, these 
symptoms do not meet sufficient formal criteria to be diagnosed as depression or anxiety, accord-
ing to the classifications of the DSM-V (Diagnostic and Statistical Manual of Mental Disorders, 
5th edition) and the International Classification of Diseases, 11th revision (ICD-11).7

Nonetheless, the literature available suggests that CMD symptoms among Brazilian medical 
students are already observed in the early stages of the medical course.8 In this sense, it can be 
understood that early recognition of CMD prevalence rates, as well as the factors associated with 
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ABSTRACT
BACKGROUND: Common mental disorders (CMDs) have been correlated with consequences in different 
domains of life.
OBJECTIVE: To summarize the prevalence rates of CMDs and factors associated with them among stu-
dents at Brazilian medical schools.
DESIGN AND SETTING: Systematic review and meta-analysis of studies developed in Brazilian medical 
schools.
METHODS: In October 2021, searches were carried out in seven electronic databases, in Google Scholar 
and in reference lists. Observational studies reporting prevalence rates of CMDs among students at Bra-
zilian medical schools were sought. Variables associated with CMDs arising from multivariate regression 
models were included in the synthesis. A meta-analysis was developed using a random-effects model and 
the risk of bias was assessed using an instrument developed from previous references.
RESULTS: Fourteen original studies were included. The pooled prevalence rate of CMDs among under-
graduate students at Brazilian medical schools was 43.3% (95% confidence interval = 38.9% to 47.6%; 
I2 = 87%; n = 3,927). Among the nine studies in which multivariate analyses were conducted, five showed 
risk associations between CMDs and medical school-related dissatisfactions, among which the desire to 
abandon the medical course can be highlighted (n = 3). In three studies, CMDs were associated with sleep 
indicators.
CONCLUSION: Considering that the prevalence of CMDs among medical students is higher than in the 
general population, we recommend that Brazilian medical schools should give greater attention to this 
topic, and should enable expansion of care offerings relating to mental health.
SYSTEMATIC REVIEW REGISTRATION: Prospective Register of Systematic Reviews (PROSPERO) database 
(CRD42020142184).
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these disorders, can provide support for efforts to address them 
at different levels. These can range from the strategies available 
for mental healthcare in medical schools to a broader view of the 
curricula of Brazilian medical schools.

Considering the distinct biopsychosocial impairments asso-
ciated with CMDs, identifying the prevalence rates of CMDs and 
factors associated with them can support development of preven-
tive strategies involving these populations. 

OBJECTIVE
Thus, the aim of this study was to identify and statistically sum-
marize CMD prevalence rates and factors associated with these 
disorders among students at Brazilian medical schools.

METHODS 
We developed a systematic review of the literature, with meta-
analysis. Its protocol was previously registered in the International 
Prospective Register of Systematic Reviews (PROSPERO) data-
base (CRD42020142184) and its design and report were devel-
oped from the items of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) checklist.9

Our inclusion criteria were formulated from the possible items 
of the “PICOS” structure, considering the following: (I) Population: 
students at Brazilian medical schools, without restrictions regard-
ing the stage of the course and the profile of the university (i.e. 
public or private); (II) Outcome: “common mental disorders”, not 
considering studies that addressed other terminologies and other 
specific psychiatric disorders/diseases, such as anxiety, stress and 
depression; and (III) Study design: observational studies (e.g. 
cross-sectional or cohort studies), without restriction as to their 
representativeness (i.e. whether local, regional or national), reported 
in English, Portuguese or Spanish. It is worth mentioning that, in 
accordance with the study designs of interest, the PICOS items 
“Intervention” and “Control” were not applicable.

On the other hand, dissertations, theses, abstracts and preprints 
were not considered for the synthesis. Nor was research involv-
ing students on healthcare courses in which no stratified analysis 
of CMD prevalence rates among medical students was presented.

As our secondary outcome, we sought to identify the variables 
associated with CMDs in studies in which multivariate regression 
model-based analyses were conducted (i.e. independent of the 
regression type and effect measurements presented). This was done 
while considering their robustness in adjustment of confounders.

Potential studies were screened up to the cutoff date of October 
4, 2021, using three strategies: (I) application of search strategies in 
seven electronic databases (Embase, Lilacs, PsycINFO, PubMed, 
SciELO, Scopus and Web of Science), based on the syntaxis devel-
oped for PubMed: ((((common mental disorder [Text Word]) or 
(common mental disorder [Text Word])) and (((medicine [Text 

Word]) or (medical school [Text Word])) or (medical schools [Text 
Word]))) and ((Brazil [Text Word]) or (Brazilian [Text Word])); 
(II) searches through the first 200 records of Google Scholar, using 
the terms “common mental disorder(s)”, “medicine”, “medical” 
and “Brazil”; and (III) manual searches in the reference lists of 
articles that were evaluated through their full texts. In the Lilacs 
and SciELO databases and in Google Scholar, the terms were also 
searched in Portuguese. There were no restrictions regarding the 
year of publication of the articles.

The operational process, which involved analysis of titles, 
abstracts and full texts, was conducted by four independent 
researchers, with collaboration from two other researchers to resolve 
doubts and establish consensus. Searches in Google Scholar were 
conducted by two researchers, also independently. Data extraction, 
performed in an electronic spreadsheet, was divided into descrip-
tive information, methods and results, and was also conducted by 
two researchers, independently, with subsequent verification of 
the data conducted by another six members, organized in pairs. 
The descriptive synthesis was elaborated from the main topics of 
the data extraction worksheet. 

The risk of bias of the studies included was assessed consid-
ering our primary outcome (i.e. summarized CMD prevalence 
rates). For this, an adapted version of the quality assessment tool 
for quantitative studies of the Effective Public Health Practice 
Project (EPHPP)10 was used. This covers the following five meth-
odological domains: (I) Selection bias (i.e. information about the 
sample, such that studies involving all phases of the medical course 
were considered to present “low risk of bias”); (II) Study design 
(i.e. methods used in sampling); (III) CMD assessment tool (e.g. 
which tool was used, a report on its previous validation and infor-
mation that enables replication of the measurement, in the case of 
questionnaires developed specifically for the study); (IV) Losses 
and dropouts (i.e. information on losses and dropouts, along with 
the percentage of students whose data were analyzed, compared 
with the initially proposed number); and (V) Analysis protocol 
(e.g. analysis plan and adequacy of the method used to identify 
the prevalence of CMDs in the sample). This instrument may be 
requested from the corresponding author. 

A random-effects meta-analysis was conducted, based on the 
original prevalence rate data from each individual study and 
the respective 95% confidence interval (CI). Given that variability 
data is not reported with the 95% CI in many studies, these data 
were manually calculated from the sample size and the preva-
lence of identified CMDs and subsequently checked in the sta-
tistical software. 

To conduct the analysis, the Review Manager software was used 
(version 5.4; Cochrane Collaboration, 2020). Thus, the summa-
rized effect was constructed from the random model, considering 
the differences between the samples (e.g. phase/year of the course 
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and type of institution). The I2 statistic was used to assess hetero-
geneity between studies: this was classified as “moderate hetero-
geneity” when the summarized effects using I2 were between 50% 
and 74%, or as “high heterogeneity” when I2 ≥ 75%, as suggested 
in the study by Higgins et al.11 

RESULTS 
Overall, the searches retrieved 325 potential studies (Figure 1). 
After identification and removal of duplicates (n = 71), 254 stud-
ies remained for assessment using their titles and abstracts. 
At the end of this stage, 20 studies were considered eligible for 
evaluation using their full texts. Six of these were subsequently 
excluded, for the following reasons: study design (n = 3); no use 

of the term “common mental disorders” (n = 2); and lack of pre-
sentation of stratified data from undergraduate medical students 
(n = 1). Thus, the synthesis was developed based on the data from 
14 original studies.8,12-24 

Regarding geographical location, the studies were conducted 
in ten cities (Aracajú, Blumenau, Botucatu, Jequié, Montes Claros, 
Ponta Grossa, Salvador, São José do Rio Preto, Vila Velha and 
Vitória), located in seven Brazilian states (Bahia, Espírito Santo, 
Minas Gerais, Paraná, Santa Catarina, Sergipe and São Paulo). 
Regarding study design, twelve studies were cross-sectional11-15,17-24 
and two were longitudinal.8,16 The samples ranged from 4016 to 
47720 undergraduate medical students, with a higher frequency 
of women in nine of these studies (64.3%). Eight studies involved 
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Figure 1. Flowchart of systematic review and meta-analysis.
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students enrolled in all stages of the medicine course (57.1%) 
(Table 1).13,16,17-20,22,24

Two questionnaires for CMD assessment were identified: the 
Self Reporting Questionnaire (SRQ-20), in 12 studies (80%);8,12,14-

20,22-24 and the General Health Questionnaire (GHQ-12), in the other 
two studies.13,21 The risk-of-bias ratings were low in the majority of 
the methodological domains assessed. Specifically regarding the 
“statistical analysis” and the “CMD assessment tool”, all the stud-
ies included were assessed as presenting low risk of bias. On the 
other hand, due to limitations in the sampling processes (i.e. con-
venience-based samples), the “study design” domain was the one 
most impacted by studies classified as having high risk of bias 
(n = 6) (Table 1).12,17-19,21,23

The pooled prevalence rate for CMDs was 43.3% (95% CI 
= 38.9% to 47.6%; I2 = 87%; n = 3,927) among the undergrad-
uate medical students at Brazilian medical schools (Figure 2). 
The highest and lowest CMD prevalence rates were found in the 
studies by Costa et al. (25.9%) and Grether et al. (50.9%), respec-
tively. In view of the high heterogeneity in the primary analy-
sis, a subgroup analysis on the studies that covered undergrad-
uate students from all medicine course stages was conducted. 
The pooled prevalence was 45.7% (95% CI = 40.8% to 50.7%; 
I2 = 85%) (data not shown). 

A funnel plot for the overall pooled prevalence rate of CMDs 
is presented in Figure 3. From the funnel shape, it was assessed 
that there was no significant publication bias in this meta-analysis.

Multivariate regression models to identify factors associated 
with CMDs were developed in nine studies (64.3%). Despite the 
differences relating to the types of regression and variables used for 
adjustment, the results suggest that CMDs were frequently associ-
ated with dissatisfaction relating to the medicine course.12,15,19,22,24 
The factors of “desire to quit the course”19,22,24 and “feeling uncom-
fortable with the course”12,15 can be highlighted. Furthermore, risk 
associations between CMDs and sleep indicators8,12,22 were also 
shown (Table 2).

DISCUSSION 
Based on the data from 14 original studies, the pooled preva-
lence rate of CMDs was 43.3% among undergraduate students 
at Brazilian medical schools. Compared with a previous study,5 
which reported a pooled prevalence of 31%, our study had 
two specificities: inclusion of studies that specifically used the 
‘common mental disorders’ terminology and inclusion of stud-
ies that assessed CMDs through questionnaires other than the 
SRQ-20.

Specifically regarding CMD assessment, it is important to 
highlight that the GHQ-12 is classified by the Brazilian Federal 
Council of Psychology as an “unfavorable psychological test” and, 
therefore, is not indicated for psychologists’ professional activi-
ties.25 However, these studies using the GHQ-12 were kept in our 
synthesis,13,21 for two reasons: our recognition of a Brazilian val-
idation study on the GHQ-12 in which the SRQ-20 was used as 

Table 1. Descriptive characteristics of the studies included (n = 15)

References
Study location  

(year of data 
collection)

Number of 
participants 

(% of women 
in the sample) 

Stages of 
medical 
course 

covered

Tool used 
for CMD 

assessment

Risk-of-bias domains

Selection 
bias

Study 
design

CMD 
assessment 

tool

Losses 
and 

dropouts

Statistical 
analysis 
protocol

Almeida et al.12 Salvador-BA (2005) 223 (48) 2, 4, 6 and 8 SRQ-20 Moderate Weak Strong Strong Strong
Aragão et al.13 nd (nd) 428 (66) 1-12 GHQ-12 Strong Moderate Strong Moderate Strong

Bellinati et al.14
São José do Rio 

Preto-SP (nd)
118 (77) 1, 5 and 8 SRQ-20 Moderate Strong Strong Strong Strong

Costa et al.15 Aracajú-SE (2006) 473 (50) 2-12 SRQ-20 Strong Strong Strong Strong Strong
Costa et al.16 Aracajú-SE (2006)a 40 (58) 1-12b SRQ-20 Strong Strong Strong Strong Strong

Ferreira et al.8
Ponta Grossa-PR 

(2013)a
134 (48) 1-8 SRQ-20 Moderate Strong Strong Strong Strong

Fiorotti et al.17 Vitória-ES (2007) 229 (50) 1-12 SRQ-20 Strong Weak Strong Strong Strong
Grether et al.18 Blumenau-SC (2017) 340 (67) 1-12 SRQ-20 Strong Weak Strong Moderate Strong
Lima et al.19 Botucatu-SP (2002) 455 (61) 1-12 SRQ-20 Strong Strong Strong Strong Strong
Lima et al.20 Botucatu-SP (2011) 477 (59) 1-12 SRQ-20 Strong Weak Strong nd Strong

Medeiros et al.21
Montes Claros-MG 

(2015)
101 (64) 1 GHQ-12 Weak Weak Strong Moderate Strong

Melado et al.22 Vila Velha-ES (2018) 360 (60) 1-12 SRQ-20 Strong Strong Strong Strong Strong
Santos et al.23 Jequié-BA (2016) 115 (47) nd SRQ-20 nd Weak Strong Weak Strong
Silva et al.24 Botucatu-SP (nd) 434 (58) 1-12 SRQ-20 Strong Strong Strong Strong Strong

aStudy with repeated measurements in the same sample; bA group of students who were followed throughout the six years of their medical course; BA = Bahia; 
ES = Espírito Santo; GHQ-12 = General Health Questionnaire; MG = Minas Gerais; nd = not described; PR = Paraná; SC = Santa Catarina; SE = Sergipe; SP = São 
Paulo; SRQ-20 = Self Reporting Questionnaire.
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Figure 2. Meta-analysis on the prevalence of common mental disorders among Brazilian medical school students.

CI = confidence interval; SE = standard error.

Figure 3. Funnel plot from the meta-analysis on the 
prevalence of common mental disorders among Brazilian 
medical school students

SE = standard error.

a comparison;26 and our recognition that the GHQ-12 has been 
used in other population-based studies.27,28

Even though no nationwide survey exists, our findings cor-
roborate the understanding that the prevalence of CMDs observed 
among Brazilian undergraduate medical students is higher than 
that of the general adult population.7,29 We believe that this result 
is important and can contribute to efforts relating to the debate 
about the structure of medical courses offered in Brazil, through 
highlighting the need for provision of specialized mental health-
care for undergraduate students.

From this perspective, one of the actions can consist of monitor-
ing of mental health indicators (e.g. CMDs, burnout syndrome, stress 
and anxiety) from the outset of the medical course. Previous research 
has suggested that high levels of stress are observed in pre-univer-
sity preparatory courses,30 and absence of care may lead to main-
tenance and/or worsening of risk indicators as the undergraduate 
course progresses. Among the studies included in the synthesis, only 
one specifically involved a sample of freshmen.21 In that study, in 
addition to the high prevalence of CMDs (i.e. 42.2%), presence of 
other negative health indicators was suggested, such as patholog-
ical levels of daytime sleepiness, depressive symptoms of varying 
degrees, emotional exhaustion and depersonalization.21 

Identifying these indicators in the early phases of the medi-
cine course can be of interest, in order to avoid chronicity among 
them, along with the more deleterious outcomes mentioned above.3 
Another suggestion is to investigate whether there are phases, 
course cycles (i.e. basic, clinical or internship) or even moments 
in each semester when the risk of developing CMDs is higher. It is 
worth mentioning that in the longitudinal studies by Ferreira et al.8 
and Costa et al.,16 it was suggested that the prevalence of CMDs 
increases over the semester8 and over the years,16 respectively. 

As our secondary result, we also showed that course-related 
dissatisfaction12,15,19,22,24 and sleep indicators19,22,24 were associated 
with CMDs. Even though three studies pointed out that CMDs were 
associated with the desire to drop out of medical school, it has been 
recognized in the literature available that medicine courses have 
lower dropout rates than nursing, pharmacy and dentistry courses.31 
This finding can largely be explained by different perspectives, 
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Table 2. Factors associated with common mental disorders that were 
identified in studies in which multivariate regression analyses were 
conducted (n = 9)

References Variables associated with common mental disorders

Almeida 
et al.12

Sleep pattern changes (OR = 6.7; 95% CI = 3.2 to 13.8)
Not having own transportation (OR = 3.9; 95% CI = 1.9 to 8.0)
Did not have a job (OR = 3.5; 95% CI = 1.0 to 12.4)
Not exercising (OR = 2.2; 95% CI = 1.0 to 4.5)

Costa 
et al.15

Not believing in acquiring skills to become a good doctor (OR 
= 2.8)
Being uncomfortable with course activities (OR = 3.8)
Considering oneself emotionally tense (OR = 2.1)
Not considering oneself happy (OR = 2.9)
Finding that the course was less than expected (OR = 1.6)
Having a previous diagnosis of mental disorder made by a 
psychiatrist (OR = 3.8)

Costa 
et al.16

Factors associated in analysis carried out in the 5th year of the 
course:
Female (PR = 1.4)
Being from state capital (PR = 1.9)
Finding that the course was less than expected (PR = 3.2)
Being uncomfortable with course activities (PR = 2.1)
Being dissatisfied with teaching strategies (PR = 1.4)
Feeling that the course was not a source of pleasure (PR = 2.1) 

Ferreira 
et al.8

At beginning of the semester:
Monthly family income per capita ≤ R$ 2,000.00 (OR = 3.2; 95% 
CI = 1.3 to 8.0)
Poor sleep quality (OR = 3.3; 95% CI = 1.1 to 9.5)
At end of the semester:
Poor sleep quality (OR = 3.3; 95% CI = 1.2 to 7.9) 

Fiorotti 
et al.17

Not receiving the emotional support needed (OR = 7.4; 95% CI 
= 3.1 to 17.9)
Report of “difficulty in answering questions in the classroom 
due to shyness” during childhood or adolescence (OR = 2.5; 
95% CI = 1.0 to 6.1) 

Lima 
et al.,19

Difficulty in making friends (OR = 2.0; 95% CI = 1.2 to 3.3)
Poor evaluation of school performance (OR = 1.7; 95% CI = 1.1 
to 2.7)
Thinking about quitting the course (OR = 5.0; 95% CI = 1.1 to 2.7)
Not receiving the emotional support needed (OR = 4.6; 95% CI 
= 2.0-9.9)

Melado 
et al.22

Mental disorder in the family (RR = 1.2; 95% CI = 1.0 to 1.5)
Poor sleep quality (RR = 1.5; 95% CI = 1.2 to 1.9)
Fear that affected school performance (RR = 1.3; 95% CI = 1.0 
to 1.8)
Feeling rejected by friends (RR = 1.5; 95% CI = 1.1 to 1.9)
Thinking about quitting the course (RR = 1.7; 95% CI = 1.3 to 2.2)
Physical discomfort during the test (RR = 1.6; 95% CI = 1.2 to 2.2) 

Santos 
et al.23

Physical domain (adjusted β = 0.9; 95% CI = 0.89 to 0.97)
Psychological domain (adjusted β = 0.9; 95% CI = 0.91 to 0.99)

Silva  
et al.24

Feeling rejected in the last year (OR = 2.5; 95% CI = 1.5 to 4.2)
Having thought about or thinking about quitting the course 
(OR = 6.9; 95% CI = 2.4 to 19.4)
Interaction (OR = 2.4; 95% CI = 1.4 to 4.2)

CI = confidence interval; OR = odds ratio; PR = prevalence ratio; RR = relative risk; β 
= beta; R$ = Real, the national currency of Brazil, also known as Brazilian Real (BRL).

such as remuneration, job expectations and social recognition.32 
Nonetheless, apart from the social role of medical doctors and the 
social constructs that permeate the profession, these associations 
relating to dissatisfaction and frustration with the course suggest 
that there is a need for periodic assessment of course workloads. 
Adoption of innovative strategies that go beyond purely techni-
cist and poorly humanized approaches can also be highlighted.33

Regarding sleep indicators, it has been recognized that sleep 
disorders are associated with other mental health indicators, such 
as anxiety and depression.34 The routines required by different cur-
ricular components and the pressure for better performance in tasks 
can lead to constant sleep deprivation. In addition, there is also high 
and recurrent consumption of psychostimulant substances (e.g. 
energy drinks and caffeine) among medical students, to prolong 
their state of alertness.35 Thus, beyond guidance about the harm of 
sleep deprivation, better care in the internal organization of courses 
is suggested, so that overlapping of activities, tests and/or important 
tasks on specific dates or in specific weeks can be avoided.

In addition, since most of the studies included here had cross-sec-
tional designs, we would recommend that longitudinal studies should 
be conducted. These would not only investigate whether there are 
phases/cycles of higher risk of CMDs during the medical course, 
but also provide understanding of the possible causal relationships 
between the variables. Therefore, we would emphasize that caution 
is required in interpreting the findings from this study, since most 
of the studies included were cross-sectional. This formed a limita-
tion on deeper discussion of temporality and causality, i.e. whether 
CMDs are the cause or the consequence of sleep disorders. 

CONCLUSION
Our study showed that the pooled prevalence rate of CMDs was 
43.3% among the undergraduate medical students. It also showed 
that risk associations existed between CMDs and course-related 
dissatisfaction and sleep indicators. Considering that the preva-
lence of CMDs among medical students is higher than in the gen-
eral population, we recommend that Brazilian medical schools 
should give greater attention to this topic and should enable 
expansion of care provision relating to mental health.
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ERRATUMhttps://doi.org/1590/1516-3180.2020.0722.R1.2302021erratum

© 2022 by Associação Paulista de Medicina  
This is an open access article distributed under the terms of the Creative Commons license.

In the manuscript titled “Could serum total cortisol level at admission predict mortality due to coronavirus disease 2019 in the intensive care 
unit? A prospective study”, DOI number 10.1590/1516-3180.2020.0722.R1.2302021, published in the Sao Paulo Medical Journal, volume 139, 
issue number 4, pages 398-404, on page 399:

 
Where it read:
“The study protocol was approved by the Clinical Research Ethics Committee of the Health Sciences University Gazi Yaşargil Training and 

Research Hospital (Diyarbakır, Turkey) (September 11, 2020; number: 546).”
 
It should read:
“The study protocol was approved by the Clinical Research Ethics Committee of the Health Sciences University Gazi Yaşargil Training and 

Research Hospital (Diyarbakır, Turkey) (March 11, 2020; number: 38).”

https://doi.org/1590/1516-3180.2020.0722.R1.2302021erratum
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clinical trials or systematic reviews without registration protocols will 
be promptly rejected without peer review.

Results from cases with DNA sequences must be deposited in 
appropriate public databases. The protocol number or URL can be 
requested at any time during the editorial review. Publication of other 
research data in public repositories is also recommended, since it con-
tributes towards replicability of research, increases article visibility 
and possibly improves access to health information.

Sample size
All studies published in SPMJ must present a description of how 

the sample size was arrived at. If it was a convenience or purposive 
sample, the authors must declare so and explain the characteristics of 
this sample and recruitment method. For clinical trials, for instance, 
it is mandatory to inform each of the three main values used to cal-
culate sample size:
•	 power (usually 80% or more);
•	 level of significance (usually 0.05 or lower);
•	 clinically meaningful difference (effect size targeted), according to 

the main outcome measurement.

Regardless of study results (if “positive” or “negative”), the jour-
nal will probably reject articles of trials using underpowered samples, 
when sample size has not been properly calculated or the calculation 
has not been fully described as indicated above.

Abbreviations, acronyms and products
Abbreviations and acronyms must not be used, even those in 

everyday use, unless they are defined when first used in the text. 
However, authors should avoid them for clarity whenever possible. 
Drugs or medications must be referred to using their generic names 
(without capital letters), with avoidance of casual mention of com-
mercial or brand names. 

Interventions
All drugs, including anesthetics, should be followed by the dosage 

and posology used. 

http://www.scielo.br/spmj
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Any product cited in the Methods section, such as diagnostic or 
therapeutic equipment, tests, reagents, instruments, utensils, prosthe-
ses, orthoses and intraoperative devices, must be described together 
with the manufacturer’s name and place (city and country) of man-
ufacture in parentheses. The version of the software used should be 
mentioned. 

Any other interventions, such as exercises, psychological assess-
ments or educational sessions, should be described in enough details 
to allow reproducibility. The Journal recommends that the TIDieR 
reporting guidelines should be used to describe interventions, both in 
clinical trials and in observational studies.13 

Supplementary material
Because supplementary material comprises documents that do 

not form part of the text of the manuscript, São Paulo Medical Journal 
will not publish it. The authors should cite an access link that allows 
readers to view the supplementary material.

Short communications
Short communications are reports on the results from ongo-

ing studies or studies that have recently been concluded for which 
urgent publication is important. They should be structured in the 
same way as original articles. The authors of this kind of commu-
nication should explain, in the covering letter, why they believe 
that publication is urgent. Short communications and case reports 
must be limited to 1,000 words (from the introduction to the end 
of the conclusion). 

Case reports, case series, narrative reviews and letters to the editor
Starting in June 2018, only individual case reports dealing with 

situations of public health emergencies will be accepted by São Paulo 
Medical Journal. Case reports that had already been accepted for pub-
lication up to May 2018 will still be published in a timely manner.

After initial evaluation of scope by the editor-in-chief, case 
reports, case series and narrative reviews will be considered for 
peer-review evaluation only when accompanied by a systematic 
search of the literature, in which relevant studies found (based on 
their level of evidence) are presented and discussed.12 The search 
strategy for each database and the number of articles obtained from 
each database should be shown in a table. This is mandatory for all 
case reports, case series and narrative reviews submitted for publica-
tion. Failure to provide the search description will lead to rejection 
before peer review.

The access route to the electronic databases used should be 
stated (for example, PubMed, OVID, Elsevier or Bireme). For the 
search strategies, MeSH terms must be used for Medline, LILACS, 
and Cochrane Library. DeCS terms must be used for LILACS. 
EMTREE terms must be used for Embase. Also, for LILACS, the 
search strategy must be conducted using English (MeSH), Spanish 
(DeCS) and Portuguese (DeCS) terms concomitantly. The search 

strategies must be presented exactly as they were used during the 
search, including parentheses, quotation marks and Boolean opera-
tors (AND, OR, and NOT). The search dates should be indicated in 
the text or in the table.

Patients have the right to privacy. Submission of case reports 
and case series must contain a declaration that all patients gave 
their consent to have their cases reported (even for patients cared 
for in public institutions), in text and images (photographs or imag-
ing examination reproductions). The Journal will take care to cover 
any anatomical part or examination section that might allow patient 
identification. For deceased patients whose relatives cannot be con-
tacted, the authors should consult the Editor-in-Chief. All case 
reports and case series must be evaluated and approved by an eth-
ics committee. 

Case reports should be reported in accordance with the CARE 
Statement,7 including a timeline of interventions. They should be 
structured in the same way as original articles. 

Case reports must not be submitted as letters. Letters to the edi-
tor address articles that have been published in the São Paulo Medi-
cal Journal or may deal with health issues of interest. In the category 
of letters to the editor, the text has a free format, but must not exceed 
500 words and five references.

FORMAT: FOR ALL TYPES OF ARTICLES

Title page 
The title page must contain the following items:

1.	 Type of paper (original article, review or updating article, short 
communication or letter to the editor);

2.	 Title of the paper in English, which should be brief but informa-
tive, and should mention the study design.14 Clinical trial, cohort, 
cross-sectional or case-control study, and systematic review are 
the most common study designs. Note: the study design declared 
in the title should be the same in the methods and in the abstract;

3.	 Full name of each author. The editorial policy of the São Paulo 
Medical Journal is that abbreviations of authors’ names must not 
be used; therefore, we ask that names be stated in full, without 
using abbreviations;

4.	 Place or institution where the work was developed, city and 
country;  

5.	 Each author should indicate the way his/her name should be used 
in indexing. For example: for “João Costa Andrade”, the indexed 
name could be “Costa-Andrade J.” or “Andrade JC”, as preferred;

6.	 The author’s professional background (Physician, Pharmacist, 
Nurse, Dietitian or another professional description, or Under-
graduate Student); and his/her position currently held (for exam-
ple, Master’s or Doctoral Student, Assistant Professor, Associate 
Professor or Professor), in the department and institution where 
he/she works, and the city and country (affiliations);

http://www.scielo.br/spmj
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7.	 Each author should present his/her ORCID identification number (as 
obtained from  HYPERLINK “http://www.orcid.org/” www.orcid.org); 

8.	 Each author must inform his contribution, preferably following 
the CRediT system (see above in Authorship);

9.	 Date and venue of the event at which the paper was presented, if 
applicable, such as congresses, seminars or dissertation or thesis 
presentations.

10.	Sources of financial support for the study, bursaries or fund-
ing for purchasing or donation of equipment or drugs. The 
protocol number for the funding must be presented with the 
name of the issuing institution. For Brazilian authors, all 
grants that can be considered to be related to production of 
the study must be declared, such as fellowships for under-
graduate, master’s and doctoral students; along with possible 
support for postgraduate programs (such as CAPES) and for 
the authors individually, such as awards for established inves-
tigators (productivity; CNPq), accompanied by the respective 
grant numbers.

11.	 Description of any conflicts of interest held by the authors 
(see above). 

12.	 Complete postal address, e-mail address and telephone number 
of the author to be contacted about the publication process in the 
Journal (the “corresponding author”). This author should also 
indicate a postal address, e-mail address and telephone number 
that can be published together with the article. São Paulo Medical 
Journal recommends that an office address (rather than a residen-
tial address) should be informed for publication.
Second page: abstract and keywords
The second page must include the title and a structured abstract in 

English with a maximum of 250 words. References must not be cited 
in the abstract.

The following headings must be used in the structured abstract:
•	 Background – Describe the context and rationale for the study;
•	 Objectives - Describe the study aims. These aims need to be con-

cordant with the study objectives in the main text of the article, 
and with the conclusions; 

•	 Design and setting – Declare the study design correctly, and the 
setting (type of institution or center and geographical location);

•	 Methods – Describe the methods briefly. It is not necessary to give 
all the details on statistics in the abstract;

•	 Results – Report the primary results;
•	 Conclusions – Make a succinct statement about data interpre-

tation, answering the research question presented previously. 
Check  that this is concordant with the conclusions in the main 
text of the article;

•	 Clinical Trial or Systematic Review Registration – Mandatory for 
clinical trials and systematic reviews; optional for observational 
studies. List the URL, as well as the Unique Identifier, on the pub-
licly accessible website on which the trial is registered.

•	 MeSH Terms - Three to five keywords in English must be chosen 
from the Medical Subject Headings (MeSH) list of Index Med-
icus, which is available at http://www.ncbi.nlm.nih.gov/sites/
entrez?db=mesh.These terms will help librarians to quickly index 
the article.

•	 Author keywords - The authors should also add three to six “author 
keywords” that they think express the main article themes. These 
keywords should be different from the MeSH terms and preferably 
different from words already used in the title and abstract, so as to 
improve the discoverability of the article by readers doing a search 
in PubMed. They provide an additional chance for the article to be 
retrieved, read and cited. Combinations of words and variations 
(different wording or plurals, for example) are encouraged.
References
For any manuscript, all statements in the text that do not result 

from the study presented for publication in the São Paulo Medical 
Journal but from other studies must be accompanied by a quotation 
of the source of the data. All statements regarding health statistics and 
epidemiological data should generally be followed by references to the 
sources that generated this information, even if the data are only avail-
able electronically.

São Paulo Medical Journal uses the reference style known as the 
“Vancouver style,” as recommended by the International Commit-
tee of Medical Journal Editors (ICMJE). Follow the instructions and 
examples at www.icmje.org, item “References”, for the format. 

In the text, the references must be numbered in the order of cita-
tion. The citation numbers must be inserted after periods/full stops 
or commas in sentences, and in superscript (without parentheses or 
square brackets). References cited in the legends of tables and figures 
must maintain sequence with the references mentioned in the text.

In the list of references, all the authors must be listed if there are 
up to and including five authors; if there are six or more, the first three 
should be cited, followed by the expression “et al.” For books, the city 
of publication and the name of the publishing house are mandatory. 
For texts published on the internet, the complete uniform resource 
locator (URL) or address is necessary (not only the main home page 
of a website or link), so that by copying the complete address into a 
computer internet browser, the Journal’s readers will be taken to the 
exact document cited, and not to a general website.

At the end of each reference, please insert the “PMID” number (for 
papers indexed in PubMed) and the link to the “DOI” number if available.

Authors are responsible for providing a complete and accurate list 
of references. All references cited in the text must appear in the refer-
ence list, and every item in the reference list must be cited in the text. 
Also, citations must be in the correct sequence.

Manuscripts that do not follow these guidelines for references will 
be returned to the authors for adjustments.

The reference list should be inserted after the conclusions and 
before the tables and figures.
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Figures and tables
Images must be submitted at a minimum size that is reproduc-

ible in the printed edition. Figures should be sent at a resolution of 
300 DPI and minimum size of 2,500 pixels (width) and be recorded 
in “.jpg” or “.tif ” format. Images submitted in inadequate formats will 
not be accepted.

Images must not be embedded inside Microsoft PowerPoint or 
Microsoft Word documents, because this reduces the image size. 
Authors must send the images separately, outside of .doc or .ppt doc-
uments. Failure to send the original images at appropriate sizes leads 
to paper rejection before peer review.

Flowcharts are an exception: these must be drawn in an editable 
document (such as Microsoft Word or PowerPoint), and should not 
be sent as an image that can’t be changed.

Figures such as bars of line graphs should be accompanied by 
the tables of data from which they have been generated (for example, 
sending them in the Microsoft Excel spreadsheets, and not as image 
files). This allows the Journal to correct legends and titles if necessary, 
and to format the graphs according to the Journal’s style. Graphs gen-
erated from software such as SPSS or RevMan must be generated at the 
appropriate size, so that they can be printed (see above). Authors must 
provide internal legends/captions in correct English.

All the figures and tables should be cited in the text. All figures and 
tables must contain legends or titles that precisely describe their content 
and the context or sample from which the information was obtained 
(i.e. what the results presented are and what the kind of sample or set-
ting was). The reader should be able to understand the content of the 
figures and tables simply by reading the titles (without the need to con-
sult the text), i.e. titles should be complete. Acronyms or abbreviations 
in figure and table titles are not acceptable. If it is necessary to use acro-
nyms or abbreviations inside a table or figure (for better formatting), 
they must be spelled out in a legend below the table or figure.

For figures relating to microscopic findings (i.e. histopathological 
results), a scale must be embedded in the image to indicate the mag-
nification used (just like in a map scale). The staining agents (in his-
tology or immunohistochemistry evaluations) should be specified in 
the figure legend.
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