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EDITORIAL https://doi.org/10.1590/1806-9282.20221590

Male health: is prostate specific antigen alone useful?
João Henrique Godoy Rodrigues1* , Murillo de Souza Tuckumantel2 ,  
Luís Cesar Fava Spessoto3 , Fernando Facio Nestor Júnior3

Historically, men tend to neglect their health, especially with 
regard to seeking health care services which may be either due 
to incompatibility between working hours and the hours of 
health establishments or for cultural reasons.

The Blue November campaign emerges as an attempt to 
raise awareness among men regarding the need for prevention 
of examinations, vaccines when recommended, and the devel-
opment of a healthy lifestyle with a balanced diet, reduction in 
alcohol intake and smoking, and the regular practice of phys-
ical exercise1. However, the Blue November became limited 
as the period of combating prostate cancer with the determi-
nation of PSA alone without considering other factors in the 
development of this disease that should be interpreted before 
and after this examination. The interpretation of the PSA level 
should be performed together with other data, such as sexual 
activity, the practice of sports, prostate infection, and benign 
prostate enlargement2.

The PSA level can contribute to the diagnosis provided 
that risk factors, symptoms, and variations in the PSA over 
time are also analyzed. This examination and its interpretation 

could avoid unnecessary procedures, such as prostate biopsy in 
a patient with high PSA alone2,3.

Limiting Blue November to the determination of PSA 
level alone could further contribute to the exclusion of men 
to access to integral health care4. We should use this campaign 
as a period to encourage the culture of care, regular medi-
cal appointments, disease prevention, and the promotion of 
healthy habits, with a consequent improvement in individual 
and social quality of life.

The culprit here is not the PSA examination, but its isolated 
use as a representative of male health. The clinical assessment, 
digital rectal examination, and PSA together can improve the 
quality of the diagnosis.

AUTHORS’ CONTRIBUTIONS
JHGR: Conceptualization, Writing – original draft, Writing 
– review & editing. MST: Writing – original draft. LCFS: 
Supervision, Writing – review & editing. FFNJ: Supervision, 
Writing – review & editing.

1São José do Rio Preto School of Medicine, Resident of Urology – São José do Rio Preto (SP), Brazil.
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GUIDELINES IN FOCUS https://doi.org/10.1590/1806-9282.2023D693 

Cannabis products: medical use
César Eduardo Fernandes1 , José Eduardo Lutaif Dolci1 , Leonardo Sobral Navarro2 ,  
Marcelo Allevato3 , Clóvis Francisco Constantino4 , Rodrigo Pastor Alves Pereira5 ,  
Carlos Roberto de Mello Rieder6 , Flávia Torino2 , Wanderley Marques Bernardo1*
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2Ordem dos Advogados do Brasil – São Paulo (SP), Brazil.
3Associação Brasileira de Psiquiatria – São Paulo (SP), Brazil.
4Sociedade Brasileira de Pediatria – São Paulo (SP), Brazil.
5Sociedade Brasileira de Medicina de Família e Comunidade – São Paulo (SP), Brazil.
6Academia Brasileira de Neurologia – São Paulo (SP), Brazil.

*Corresponding author: wmbernardo@usp.br

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on January 06, 2023. Accepted on January 10, 2023.

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field to standardize how 
to conduct, and to assist in the reasoning and decision-making of doctors. The information provided by this project must be critically evaluated 
by the physician responsible for the conduct that will be adopted, depending on the conditions and the clinical condition of each patient.
Guideline conclusion: 5 January 2023. Submission: 6 January 2023.

INTRODUCTION
The Board of the Brazilian Medical Association triggered the 
formation of a commission with the purpose of contributing 
to current scientific knowledge on the use of cannabis-derived 
products in patient health care.

This scientific committee met weekly and virtually for 
about 2 months, during which analyses and documents were 
discussed and developed on the therapeutic indications of prod-
ucts derived from cannabis, focusing on indications based on 
efficacy and safety, as well as compassionate use, in addition 
to aspects of a regulatory nature.

We know that there are limits of scientific knowledge in 
the timeline on all aspects involved in the health care of our 
patients, which have been overcome since the dawn of medicine 
through ethical aspect for the needs of patients combined with 
the constant generation of scientific evidence that guarantees 
the lowest level of uncertainty regarding the benefit and safety 
of all clinical situations faced on a daily basis by physicians.

This is not different with regard to products derived 
from cannabis, and therefore current scientific knowledge 
allows us to make inferences at the moment, which can be 
modified as new consistent evidence emerges, allowing this 
scientific document to be lively and permanently updated, 
incorporating this evidence.

This responsible and modern behavior protects the needs 
of patients by disseminating and implementing evidence-based 
recommendations with the health system, which guarantees 
medical decision-making with low uncertainty, high bene-
fit, and safety, especially in compassionate indications that, 
despite the lack of efficacy, are applicable consistently and are 
conditioned to the use of informed consent signed between 
doctor and patient.

This document is made up of four different and comple-
mentary parts, expressed in a summary way that allows a quick 
understanding of its content and conclusions: (1) regulatory 
aspects of the use of products of cannabis; (2) cannabis use in 
pediatric patients with autism spectrum disorder (ASD); (3) 
medical use of cannabis-derived products: efficacy and safety; 
and (4) compassionate medical use of cannabis-derived products.

REGULATORY ASPECTS OF THE USE 
OF CANNABIS PRODUCTS1,2

Analysis carried out based on the rules published by 
ANVISA demonstrates the regulatory evolution of cannabis  
products in Brazil.

Collegiate Board Resolution No. 3 of January 26, 2015, as 
a framework, including a brief analysis of Technical Note No. 

https://doi.org/10.1590/1806-9282.2023D693
https://orcid.org/0000-0002-7796-6386
https://orcid.org/0000-0003-1861-1312
https://orcid.org/0000-0002-3016-9507
https://orcid.org/0000-0002-5231-7187
https://orcid.org/0000-0002-7540-2632
https://orcid.org/0000-0002-0764-4197
https://orcid.org/0000-0003-2950-7211
https://orcid.org/0000-0002-9664-4622
https://orcid.org/0000-0002-8597-5207
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01/2017/GMESP/GGMED/ANVISA – 01/09/2017, enabled 
the registration of Mevatyl (Nabiximols), which to date is the 
only cannabis-derived drug registered in Brazil.

The current regulatory context, composed of “RDC’s” 
No. 327, 659, and 660 – all from ANVISA, was analyzed and 
demonstrated the regulatory challenges that are being faced 
by the agency, especially due to the characteristics of “canna-
bis products” (innumerable dilutions and regulation in the 
countries of origin).

RDC No. 327/2019 also disciplines the possibility that the 
final phase of the process of elaboration of the cannabis product 
is carried out in Brazil, provides the form of prescription (pre-
scription A or B) based on the percentage of THC present in 
the product (up to 0.2% mg/mL), and describes the processes 
for dispensing, tracking, storage, and import.

The alternatives that the physician can use to prescribe can-
nabis products for their patient were also analyzed (products 
available at the pharmacy/RDC 327 and prescription of imported 
product for direct purchase by the patient with prior authori-
zation from ANVISA/RDC 660), as well as the importance of 
formalizing the informed consent form (proposed treatment, 
desired effects, possible adverse reactions, chosen product, and 
effective consent of the patient or his/her legal representative).

We understand the need to analyze the concepts of “com-
passionate use” and “expanded access” in view of the expression 
used by ANVISA in the aforementioned resolutions that are 
in force: “other therapeutic options available in the Brazilian 
market have been exhausted.”

This expression brings us to the concepts of “compassion-
ate use” and “expanded access,” which are subject to regu-
lation by RDC 38/2013 of the same agency. This analysis 
is relevant and deserves special attention because, depend-
ing on the interpretation of these concepts, we will have a 
direct impact on the daily lives of physicians who consider 
this therapeutic possibility viable.

PEDIATRIC USE OF CANNABIS IN ASD3

The considerations and recommendations woven below, in rela-
tion to pediatric use in ASD, are derived from the position of 
the Brazilian Society of Pediatrics carried out through a docu-
ment published and released recently3.

Cannabidiol (CBD) is not without its adverse effects, the 
most commonly reported being drowsiness, increased appetite, 
and irritability. They published a case of a patient with a severe 
psychotic crisis that required interruption of treatment. In addi-
tion, in all published studies, however, the administration of 
CBD was performed concomitantly with other medications 

already used by patients; therefore, it is not possible to relate 
adverse effects to a specific drug, and it is also important to 
emphasize that it is not possible to evaluate the long-term safety 
of CBD, since the studies do not bring patient follow-up data 
for a period longer than 6 months.

To date, the literature that associates cannabinoids with the 
treatment of ASD symptoms is based on case reports or open, 
uncontrolled clinical trials with a limited number of partic-
ipants. To date, only one randomized, double-blind clinical 
trial has been performed.

It is also important to note that the subjective reports of par-
ents and caregivers of people with autism were used as a basis for 
determining the effectiveness of CBD in several of these stud-
ies. Based on this fact, it is possible that expectations regarding 
a new treatment may have influenced the responses provided.

The lack of methodologically adequate studies has con-
tributed to the emergence of several anecdotal reports of 
exceptional, sometimes miraculous, improvements in autism, 
attributed to the use of CBD. Coupled with the frustration 
of many family members with the lack of a readily effective 
treatment, many have advocated the unrestricted use of CBD 
as a treatment for ASD.

In view of the quality scientific evidence currently avail-
able, the safe prescription of cannabinoids for the treatment of 
ASD symptoms should not be widely indicated. Well-designed 
studies are in progress and may pave the way to clarifying the 
potential role of these drugs in neurobehavioral diseases. So 
far, common sense and caution are recommended, which can 
be summarized as follows:

1.	 Every doctor who treats people with ASD must be 
informed and trained about CBD, as well as about the 
different treatments considered alternatives for autism. 
It is known that around 60% of family members of 
people within the autism spectrum have already tried 
one or more treatments that have yet to be proven to 
be effective, and it is up to physicians to know them 
and guide them in this regard.

2.	 It is necessary to create a doctor-patient relationship of 
mutual trust, without judgment by the clinician. Once 
the link is generated, evidence of efficacy and safety of 
the different treatments can be more easily discussed.

3.	 Evidence of safety and efficacy must be constantly 
reviewed, as new studies are frequently published.

4.	 Many physicians receive requests directly from family 
members to prescribe CBD, but the shared decision is 
obtained only through proper understanding of autism 
(about the clinical characteristics, available treatments, 
expected benefits, and potential risks).
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5.	 Finally, the use of CBD in autism is still based on a small 
number of studies, individual medical experience, and 
the expectations of patients’ relatives.

MEDICINAL USE OF CANNABIS-
DERIVATIVE PRODUCTS: 
EFFECTIVENESS AND SAFETY4-59

As defined previously in the methodology, analyses were 
selected if they meet two requirements: significant differ-
ences between cannabis and placebo, and a quality of evi-
dence assessed as moderate or high. Under these conditions, 
the only analysis and results that met these requirements 
are those related to the treatment with cannabis (CBD) in 
drug-resistant seizures such as the failure of ≥2 appropriate 
and tolerated antiepileptic drugs (either as monotherapy or 
in combination) to achieve sustained freedom from crises. Six 
RCTs were included to support this assessment, which eval-
uated the use of CBD plus usual therapy in the treatment of 
patients with Drave syndrome, Lennox-Gastaut syndrome, 
and Tuberous sclerosis complex, compared to placebo plus 
usual therapy. The CBD versus placebo comparison was eval-
uated for the outcome’s reduction in the frequency of seizures 
and total seizures (all types), the number of patients with a 
response equal to or greater than 50%, and the impression 
of clinical improvement by the patient or caregiver, adverse 
events, and tolerability to treatment.

As the analyses showed homogeneous results (low hetero-
geneity), the results of the three clinical situations were kept 
together for common outcomes. The quality of the evidence 
will be expressed using GRADE terminology. The use of CBD 
was compared to placebo in patients with Dravet syndrome, 
Lennox-Gastaut syndrome, and Tuberous sclerosis complex in 
a follow-up period of 12–16 weeks.

Benefit
•	 Shows an absolute reduction in seizure frequency of 

33%; being necessary to treat three patients for a ben-
efit (number need to treat [NNT]=3). Moderate qual-
ity of evidence.
•	 Increases the number of patients with a ≥50% reduc-

tion in the frequency of seizures by 20% (NNT=5). 
High quality of evidence.

•	 Increases the number of patients with no seizures 
by 3% (NNT=33). Moderate quality of evidence.

•	 Improvement in caregiver – or patient – rated clin-
ical impression by 21% (NNT=5). High quality 
of evidence.

Damage
•	 Increases serious adverse events by 16% (number need 

to harm [NNH]=6). Moderate quality of evidence.
•	 Increases the risk of abandoning treatment by 12% 

(NNH=8). High quality of evidence.

Benefit/harm ratio
For patients who maintain adherence to treatment with CBD, 
a relevant reduction in the number of monthly seizures is esti-
mated, assuming the risk of adverse events is severe, with a neg-
ative NNT/NNH ratio of 0.83 (NNT/NNH: 5/6), favorable 
to the adoption of the treatment.

Recommendation
This evaluation, with meta-analysis, supports the use of CBD 
in the treatment of patients with convulsive crises, originat-
ing in the Dravet syndrome, Lennox-Gastaut syndrome, and 
Tuberous sclerosis complex, who are resistant to the usual drugs, 
presenting satisfactory benefits in the reduction of convulsive 
crises and tolerable toxicity.

COMPASSIONATE MEDICINAL USE OF 
CANNABIS DERIVATIVES4-59

In patient health care, we are faced with limits in the results of 
our actions in many clinical situations, despite all the therapeu-
tic arsenal that we have today. These limits can occur in acute 
events with unfavorable outcomes, but they can also be present 
in diseases or symptoms of a chronic, recurrent, or even termi-
nal nature. In these situations of intractability, refractoriness, 
or nonresponsiveness to available conventional treatments, the 
individuality of patients plays a fundamental role in medical 
decision-making, and the term “compassionate treatment” has 
been used for the personalized care of these patients, through 
therapeutic alternatives not included among the conventional 
or usual treatments.

However, despite the individual and exceptional character 
of compassionate use, these therapeutic forms must have been 
studied, whether or not associated with conventional treatments, 
through the same parameters used for evaluating the efficacy 
and safety of treatments already in use today.

These parameters (see guideline for the efficacy and safety 
of the medicinal use of cannabis derivatives) minimally involve 
parallel randomized controlled clinical trials, comparing canna-
bis derivatives with conventional treatments or with placebo, 
demonstrating superiority or absence of difference in relevant 
and present outcomes in more than one study (aggregated data) 
as a manifestation of refractoriness.
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This evaluation and consequently the synthesis of evidence 
will not express the result and analysis already expressed in the 
evaluation of the efficacy and safety of the medicinal use of can-
nabis products, in which the clinical situations directly bene-
fited are those associated with seizures, resistant to drugs such 
as failure of more than 2 appropriate and tolerated antiepilep-
tic drugs (either as monotherapy or in combination) to achieve 
sustained freedom from seizures, namely: in Drave syndrome, 
Lennox-Gastaut syndrome, and Tuberous sclerosis complex.

Unlike the review and meta-analysis of the efficacy and 
safety of medicinal use of cannabis-derived products, the syn-
thesis of evidence in this evaluation of compassionate medici-
nal use of these products is not necessarily based on significant 
differences between cannabis and placebo, nor on the quality 
of minimally moderate or high evidence.

However, regardless of the superiority result or the qual-
ity of the evidence, but dependent on a result not inferior to 
placebo, this synthesis is based on quantified direct evidence 
(derived from parallel randomized clinical trials) or qualified 
indirect evidence (extrapolated from direct evidence, consider-
ing potential refractory outcomes that were correlated or also 
associated with other diseases, which were studied through 
crossover randomized clinical trials).

It is also necessary to remember that the clinical situa-
tions included here for compassionate use are those in which 
all conventional and currently available therapeutic resources 
have already been exhausted, and despite this, nonresponsive 
patients remain with refractory symptoms (outcomes) that are 
related to their clinical situation or underlying disease.

The clinical situations with their respective analyzed out-
comes (benefit and harm) that are likely to be treated compas-
sionately with cannabis-derived products are as follows:

1.	 Cancer patients (direct evidence): Low to very low qual-
ity of evidence.
•	 Pain: No difference in the number of responders 

comparing THC: CBD (up to 16 oral sprays/day, 
at follow-up ranging from 2 to 5 weeks) to placebo.

•	 Opioid use: No difference in opioid consumption 
with THC+CBD oral spray compared to placebo.

•	 Nutrition: Increase in nutrition measured by intake 
in kcal/day favorable to oral THC treatment (at 
doses ranging from 0.5 to 5.0 mg/day) when com-
pared to placebo.

•	 Adverse events: 11% increased risk of adverse events 
(95% confidence interval [CI]+6% to+16%) with 
the use of THC (27 mg/ml)+CBD (25 mg/mL) (up 
to 16 oral sprays/day in follow-up ranging from 2 
weeks to 35 days) when compared to placebo.

2.	 Patients with neuropathic pain – nononcological (direct 
evidence): Low to very low quality of evidence.
•	 Reduction in intensity (>30%): Response increase 

by 13% (95%CI 1–25%) with the use of THC 
associated with CBD (2.7 and 2.5 mg, respectively, 
oral spray) or THC (9 at 24 mg/day orally), in a 
follow-up ranging from 15 to 52 weeks, when com-
pared to placebo.

•	 Pain (VAS): There is no difference in the visual ana-
log scale (VAS) score with the use of THC: CBD 
or THC when compared to placebo.

•	 Adverse events (total): 14% increased risk of total 
adverse events (95%CI +6% to +22%) with the 
use of THC associated with CBD (2.7 and 2.5 mg, 
respectively, oral spray), in follow-up ranging from 
15 to 52 weeks, when compared to placebo.

•	 Adverse events (treatment-related): Increased risk of 
treatment-related adverse events by 26% (95%CI 
+15% to +38%) with the use of THC associated with 
CBD [(2.7 and 2.5 mg, respectively, of oral spray) 
or THC (1–4 mg/day VO)], in a follow-up ranging 
from 5 to 15 weeks, when compared to placebo.

3.	 Patients with chronic pain – nononcological (direct 
evidence): Low to very low quality of evidence.
•	 Pain (VAS): There is no difference in pain intensity 

with the use of THC when compared to placebo.
•	 Adverse Events: There is no difference in the risk of 

serious adverse events with the use of (THC: CBD 
or THC) when compared to placebo.

4.	 Patients with multiple sclerosis (direct evidence) and 
spinal cord injury (indirect evidence): Low to very low 
quality of evidence.
•	 Spasticity: In patients with multiple sclerosis, 

response is found to be increased by 13% (95%CI 
9–17%) with the use of THC: CBD [(2.7 and 2.5 
mg, respectively, oral spray) or (THC 10.0–25.0 mg 
and CBD 5.0–25.0 mg/day VO)], in a follow-up 
ranging from 6 to 48 weeks, when compared to 
placebo. In patients with spinal cord injury, there 
is a reduction in spasticity (nonquantified effect 
and indirect evidence) with the use of THC, when 
compared to placebo.

•	 Pain (response): Response (responders) increased by 
8% (95%CI 3–14%) with the use of THC associ-
ated with CBD [(2.7 and 2.5 mg, respectively, oral 
spray) or (10–25 mg and 5–25 mg/day VO, respec-
tively)] or THC (10 mg/day), in a follow-up ranging 
from 6 to 48 weeks, when compared to placebo.
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•	 Adverse events (total): 12% increased risk of total 
adverse events (95%CI +7% to +17%) with the 
use of THC associated with CBD [(2.7 and 2.5 
mg, respectively, oral spray) or (10.0–25.0 mg and 
5.0–25.0 mg/day orally, respectively)] or THC (7–15 
mg/day), in a follow-up ranging from 3 weeks to 
36 months, when compared to placebo.

•	 Serious adverse events: There is no risk difference in 
serious adverse events with the use of THC: CBD 
or THC when compared to placebo.

5.	 Patients undergoing chemotherapy (direct evidence): 
Low to very low quality of evidence.
•	 Nausea and/or vomiting (response): Response 

increased by 42% (95%CI 18–67%) with the use 
of THC associated with CBD (2.7 and 2.5 mg, 
respectively, oral spray) or THC (2.5–20 mg/day 
VO), in a follow-up ranging from immediate to 5 
days, when compared to placebo.

•	 Nausea and/or vomiting (absence): There is no dif-
ference in the absence of nausea and/or vomiting 
with the use of THC when compared to placebo.

•	 Adverse events: Increased risk of adverse events 
by 28% (95%CI 3–53%) with the use of THC 

associated with CBD (2.7 and 2.5 mg, respectively, 
oral spray) or THC (2.5–20 mg/day orally), in a 
follow-up ranging from immediate to 5 days, when 
compared to placebo.

Recommendation
Compassionate use of cannabis-derived products can be used 
in the following patients with their respective refractory symp-
toms: cancer (pain, opioid use, and nutrition); neuropathic 
and chronic (noncancer) pain; multiple sclerosis (spasticity 
and pain); spinal cord injury (spasticity); and chemotherapy 
(nausea and/or vomiting). In all these clinical situations, there 
is an increased risk of adverse events (total or serious) with the 
use of cannabis-derived products. The quality of evidence is 
low or very low.
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“The road to hell is paved with good intentions” — the cognitive 
bias of immobility in in-patients at risk of falling
Cassiano Teixeira1,2*

Patient falls are one of the most common adverse events reported 
in hospitals1. Although preventable hospital falls have been 
decreasing over the past years, approximately 1 in 10 falls results 
in serious injury2. Besides, inpatient falls can result in signifi-
cant physical and economic burdens to the patients (increased 
injury and mortality rates and decreased quality of life) and to 
medical organizations (increased length of stay, medical care 
costs, and litigation)1,2.

Consistent concerns aimed at reducing this problem have 
led hospitals to adopt very heterogeneous guidelines for fall 
prevention3. These guidelines usually include (1) identification 
of patients who are at high risk of falling and (2) decisions to 
which attitude of fall prevention strategies to use to reduce fall 
risk1,2. However, this approach may had led to a confused “cor-
rect approach” to fall prevention in specific settings, since the 
lack of clarity of prevention guidelines may add to the cogni-
tive burden of patient care and potentially increases in-hospi-
tal patient risk. 

First, the use of fall risk prediction tools is widespread, but 
their value in hospital fall prevention interventions is question-
able4. In this context, it is important to distinguish between 
fall risk assessments and fall prediction or screening tools. Risk 
assessments usually consist of a checklist of risk factors for falls 
but do not provide a score or value for the patient’s fall risk1. 
The lack of evidence supporting the use of predictive tools led 
National Institute for Health and Care Excellence and the Agency 
for Healthcare Research and Quality to recommend a caution 
in the routine use of fall prediction tools1. Despite this, fall 
risk screening tools are frequently used to identify patients for 
intervention and are recommended and required by Healthcare 
International Quality Agencies5.

Second, falls in hospitals are different from falls in general, 
community-dwelling adult populations3. Inconsistencies in 
risk factors for falls have been identified between hospitalized 

and nonhospitalized older adult populations1. The hospital-
ized patients are in unfamiliar environments and routines; 
present pain; are commonly under the influence of psycho-
tropic drugs, anesthetics, or opioid analgesics; are connected 
to drains, tubes, or venous catheters; and have a loss of locus 
of control in performance of personal activities and a physical 
dependency on staff. In this context, a recent meta-analysis 
identifies 11 risk factors for falls in hospitalized patients with 
cancer, including age, history of falls, opiates, benzodiazepines, 
steroids, antipsychotics, sedatives, radiation therapy, chemo-
therapy, the use of an assistive device, and length of hospitaliza-
tion6. Another problem is that the trials have not preferentially 
evaluated hospitalized patients1,3. When evaluated only hospi-
talized patients, there were no significant reduction of risk of 
falls and combined clinic-level quality improvement strategies, 
patient-level quality improvement strategies, and multifacto-
rial assessment and treatment relative to usual care (OR 0.78 
[95%CI 0.33–1.81]) or with combined patient-level quality 
improvement strategies and exercise relative to exercise alone 
(OR 1.12 [95%CI 0.38–3.25])7.

Third, interventions that prevent falls may not prevent inju-
rious falls3. Injurious falls, particularly those requiring provi-
sion of additional healthcare services, have been found to be 
the key driver of overall “cost per fall” estimates. As injurious 
falls occur at a lower frequency than total falls, individual stud-
ies are rarely powered adequately to identify an effect on this 
outcome. However, one could argue that if falls are reduced, 
injurious falls should also reduce by a similar magnitude; thus, 
a reduction in falls would be seen as beneficial.

Finally, the identification of a patient at risk of falling cogni-
tively leads the hospital staff to mobilize less the patients. Falls also 
lead to anxiety and distress among caregivers and relatives who 
perhaps believe that “something should have been done” in an 
apparent place of safety to prevent the falls and that “someone 
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must be to blame” and, therefore, are frequently cited in both 
complaints and litigation. This concern is partly caused by fear 
of complaint or litigation or inquests, and because staff may feel 
guilty that they could have done more to prevent the fall and 
are aware that they are constantly balancing the autonomy and 
rehabilitation of individual patients versus the duty of care to all 
of those they look after. Added to that, a fall is generally poorly 
tolerated by managers generating punishments (need to attend 
root-cause meetings or to start a continuing education course) 
for professionals participating in the event.

The smaller number of employees available at the hospital, 
their lower fees, and their high turnover reduce the ability to 
obtain these certificates. In addition, the need to obtain and 
disseminate care indicators monthly forces employees to move 
away from patient care at the bedside. This is a key point of 
the problem—the patients are less mobilized. Immobility con-
tributes to development of delirium, and the delirium contrib-
utes for greater use of physical restraints. Patients who require 
restraints suffer a loss of dignity and autonomy, thereby causing 

agitation, delirium, pressure ulcers, deconditioning, and death1. 
Furthermore, a recent meta-analysis (including 54 randomized 
controlled trails, 41,596 participants aged 65 years and older, 39 
interventions plus usual care) showed that exercise (OR, 0.51 
[95%CI 0.33–0.79]; absolute risk difference, -0.67 [95%CI 
-1.10 to -0.24]) was associated with a lower risk of injurious falls7.

In summary, hospital patients have a myriad of acute and 
chronic illnesses that limit judgment and mobility, and they 
must navigate a new and unfamiliar environment. Furthermore, 
staffing and even unit design considerations may play into fall 
risk. Assessing the risk of falling in hospitalized patients could 
generate an unmeasured risk of immobility. In this context, 
when we “correctly” label the patient at risk of falling, we usu-
ally “incorrectly” immobilize them, to “correctly” follow the 
guidelines that we can certainly comply with “incorrectly.” 
The unique organizational culture and leadership structures of 
hospitals require specific implementation of strategies. Thus, it 
is imperative to reexamine fall prevention intervention strate-
gies specific to the hospital setting.
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Anaphylactic risks associated with immunobiological agents in 
asthma therapy
José Baddini-Martinez1* , Fernando Sergio Leitão Filho1 , Lilian Serrasqueiro Ballini Caetano1

Specific monoclonal antibodies (mAbs) have been increas-
ingly used in the management of patients with severe asthma. 
As of October 2022, six mAbs (omalizumab, reslizumab, 
benralizumab, mepolizumab, dupilumab, and tezepelumab) 
have been approved by the Food and Drug Administration 
(FDA) and are currently available for asthma manage-
ment in North America1. Several adverse effects have been 
reported with the administration of these mAbs in clin-
ical trials, which had often shown a similar incidence in 
the placebo-treated groups. Of particular concern are the 
risks of hypersensitivity/allergic reactions and anaphy-
laxis, as these drugs may demonstrate antigenic properties. 
Symptoms typically associated with these severe side effects 
include bronchospasm, hypotension, syncope, urticaria, 
angioedema of the throat/tongue, dyspnea, cough, chest 
tightness, cutaneous angioedema, and generalized pruri-
tus. Anaphylaxis, a systemic and life-threatening immune 
reaction, may also occur, requiring immediate medical 
assistance and specific interventions, such as intramuscu-
lar epinephrine injection2.

Hypersensitivity/allergic reactions due to mAbs are 
fundamentally driven by the immunogenic properties of 
their protein component. Thus, fully human mAbs, which 
consist of 99% human components, are usually associ-
ated with a significantly lower risk of anaphylaxis com-
pared to humanized mAbs, as those can carry up to 10% 
of murine elements3. However, sensitization and hyper-
sensitivity/allergic reactions may also be driven by excip-
ient chemicals, such as polysorbates, which are usually 
present in mAbs formulations. Interestingly, the female 
sex also seems to be a potential risk factor for anaphylaxis 
related to mAbs used in asthma. A history of anaphylactic 
reactions, regardless of the etiology, is also of clinical rel-
evance when prescribing any mAbs. Even more concern-
ing is that asthma patients appear to have a higher risk of 
severe allergic reactions, including anaphylaxis, compared 

to those suffering from chronic urticaria during treatment 
with the same mAb3.

Overall, the estimated incidence of anaphylactic reac-
tions related to mAb therapy for severe asthma is low3,4. 
Nevertheless, according to clinical trial and post-market-
ing surveillance data, the risk of developing anaphylaxis 
may differ according to the mAb in use. It is important to 
consider that mAbs that have been on the market for lon-
ger periods are more likely to be associated with hypersen-
sitivity/allergic reactions. 

Omalizumab is the first mAb specifically developed for 
asthma management and has been in commercial use since 
2003, with an incidence of anaphylaxis estimated at 0.1–
0.2%. Most of these reported cases occurred within 2 h after 
its administration, though some delayed-onset cases have 
also been reported up to 24 h. Of note, anaphylaxis may be 
triggered by any dose of omalizumab, regardless if previous 
doses had been well tolerated5,6. 

Reslizumab may also cause anaphylaxis, as 0.3% of 
patients randomized to this mAb also experienced this side 
effect during phase 3 clinical trials, which was more likely 
to occur as early as the second dose, either during infusion 
or within 20 min4.

Given these observations, it is not surprising that FDA 
has included a black box warning on both omalizumab and 
reslizumab’s labels recommending in-office infusion and close 
monitoring after these injections. For the first three doses of 
omalizumab, the monitoring period recommended is 2 h, 
which can be decreased to at least 30 min with subsequent 
doses. Conversely, there are no current clear recommenda-
tions for how long patients on reslizumab should be mon-
itored after its infusion. 

Benralizumab phase 3 clinical trials reported hypersen-
sitivity/allergic reactions in approximately 3% of subjects 
treated with this drug4. In a previous 1-year phase 3 exten-
sion study, out of 518 patients treated with this drug, only 
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one case of anaphylaxis was described (0.19%)7. However, 
a recent study based on post-marketing reports supports 
that the risk of anaphylaxis associated with benralizumab 
seems to be similar to that observed with omalizumab and 
reslizumab3. In this study, the risk of hospitalization due 
to anaphylaxis was significantly higher in patients treated 
with benralizumab compared to their counterparts receiv-
ing omalizumab. 

For mepolizumab, while no cases of drug-related ana-
phylaxis were described in clinical trials, post-marketing 
data have reported few cases of anaphylaxis following its 
administration3,8. Hypersensitivity/allergic reactions due to 
dupilumab (a fully human mAb), despite being estimated 
in 0.1–1.0%, consist mainly of generalized urticaria4, and 
no cases of anaphylaxis have been reported with this drug 
based on post-marketing reports3. Similarly, no anaphylactic 
reaction was described among 528 asthma patients treated 
with tezepelumab, another fully human mAb, in a phase 
3 clinical trial9. However, post-marketing data on tezepe-
lumab are still scarce, as this drug has been on the market 
for a short period (approved for use in the United States 
since December 2021).

Therefore, based on the currently available data, we propose 
to classify the mAbs employed in severe asthma management 
according to their anaphylaxis risk into the following catego-
ries: low risk (omalizumab, reslizumab, and benralizumab), 
very low risk (mepolizumab), and extremely low risk (dupilumab 
and, probably, tezepelumab). Specific recommendations for the 
administration of these mAbs are listed in Table 1. These immu-
nobiological agents must be administered in a healthcare setting 

capable of providing urgent and intensive care support, includ-
ing administration of epinephrine, oxygen, bronchodilators, 
intravenous corticosteroids, and proceed with emergency oro-
tracheal intubation and/or initiate cardiopulmonary resuscita-
tion if needed. All patients on immunobiological therapy for 
asthma should be also warned about the risk of anaphylaxis 
with these drugs and advised to seek prompt medical atten-
tion in case they experience any hypersensitivity/allergic side 
effects. Ideally, patients on omalizumab should be able to initiate 
anaphylaxis treatment outside hospital facilities, which mostly 
relies on the use of an epinephrine auto-injector5,6. However, 
this recommendation is not feasible in Brazil, given that epi-
nephrine auto-injectors, especially in public settings, are not 
available to be offered to our patients. Out of the six mAbs 
described here, given the good safety profile of dupilumab, we 
agree with the possibility of its self-administration at home after 
no occurrence of any hypersensitivity/allergic reactions during 
the first three doses administered under medical supervision3.

The recommendations presented here should and will 
need to be updated as new evidence becomes available. 
Finally, to ensure accurate pharmacovigilance, it is essen-
tial that healthcare professionals report any adverse events 
related to these mAbs to local health authorities. 
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Table 1. Suggested recommendations for administration of monoclonal antibodies in asthma.

•	 All patients must sign an informed consent form prior to treatment commencement.

•	 All patients must be warned regarding the potential related risks and advised to seek prompt medical assistance should they experience 
any symptoms suggestive of anaphylaxis.

•	 These drugs must be administered in a healthcare setting capable of providing urgent and intensive care support.

Group Monitoring

Low risk
Omalizumab*
Reslizumab
Benralizumab

•	 Direct medical supervision during administration and observation for at least 2 h after injection for the first three 
doses. Personnel should be able to recognize anaphylaxis and treat it accordingly.

•	 Direct medical supervision during administration and observation for at least 30 min from the fourth dose onward.

Very low risk
Mepolizumab

•	 Direct medical supervision during administration and observation for at least 30 min, regardless of the dose number.

Extremely low risk
Dupilumab
Tezepelumab?

•	 Direct medical supervision during administration and observation for at least 30 min. Dupilumab can be considered 
for self-administration at home, especially if no hypersensitivity/allergic reactions occur during the first three doses3.

*Ideally, patients would be trained for using epinephrine auto-injectors.
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Transcranial direct current stimulation associated with 
pharmacological approaches in patients infected by SARS-CoV-2
Edson Silva-Filho1,2* , Maria Eduarda Fonseca3

SARS-CoV-2 was considered a worldwide health problem due 
to its rapid spread and lethality. Almost 3 years after the begin-
ning of the pandemic period, people who were infected and sur-
vived are still presenting sequelae. Neurological manifestations 
caused by SARS-CoV-2 were identified in approximately 10% 
of people infected and hospitalized1. It has been suggested that 
SARS-CoV-2 can infect the central nervous system through 
olfactory and vagus nerves. Then, it releases cytokines, increas-
ing the sympathetic nervous system activity and maintaining 
the inflammatory response2. Anti-inflammatory exacerbated 
response, pain, fatigue, cognitive issues, and physical deterio-
ration are outcomes frequently involved in the central nervous 
system dysfunctions after SARS-CoV-2 infection2,3.

Noninvasive and safe strategies, such as transcranial direct cur-
rent stimulation, might be an alternative to managing inflammatory 
response and neurological symptoms. Neuromodulation of the left 
dorsolateral prefrontal cortex seems to present the potentiality to 
decrease the recovery time of the neurological disabilities gener-
ated by SARS-CoV-2 through different mechanisms2. The sym-
pathetic and parasympathetic autonomic nervous system response 
seems to be involved in inflammatory modulation4. It is important 
to mention that in experimental models and preliminary data in 
human beings, vagus nerve stimulation attenuates inflammation, 
modulating activity of cholinergic anti-inflammatory pathways5.

There are at least six drugs approved by the Food and Drug 
Administration to treat SARS-CoV-2: paxlovid, molnupiravir, 
fluvoxamine6, remdesivir, baricitinib7, and dexamethasone8, 
which have decreased the recovery time and accelerated an 
improvement in clinical status of patients infected by SARS-
CoV-2. It has been hypothesized that their actions are related 
to reducing inflammatory-mediated injury and improving 
lymphocyte counts. 

There are at least nine ongoing clinical trials registered in 
adults9. All the trials are designed to use transcranial direct 
current stimulation without pharmacological association to 
treat patients infected by SARS-CoV-2. We expect that future 
clinical trials are designed using transcranial direct current 
stimulation as an associated strategy with pharmacological 
treatment to generate a booster. In this sense, if transcranial 
direct current stimulation shows efficacy to recover central 
nervous system dysfunctions generated by SARS-CoV-2, 
we could start discussions to insert this tool in the public 
health system.
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Teenage pregnancy in the first year of the COVID-19 pandemic in Brazil
Denise Leite Maia Monteiro1,2* , Ida Peréa Monteiro3 , Márcia Sacramento Cunha Machado4,5 , 
Zenilda Vieira Bruno6 , Filomena Aste da Silveira7,8 , Marta Francis Benevides Rehme9 ,  
Albertina Duarte Takiuti10 , Nádia Cristina Pinheiro Rodrigues11,12

INTRODUCTION
Several factors are associated with adolescent maternity, such 
as hindered access to public health services, greater social vul-
nerability, lower income, and lower education level. It has neg-
ative consequences for adolescents, including school dropout, 
postponement of professional training, unemployment, and 
financial instability1.

In Brazil, there was a slow and gradual decrease in ado-
lescent mothers’ live births (LB) percentage and fertility rate 
in all regions from 2001 onward. There was a reduction of 
37.2% (23.4% in 2000 to 14.7% in 2019) and 48 births per 
1,000 adolescents aged 15–19 years in 2019 (in 2000, the 
fertility rate in the age group 15–19 years was 81/1,000). 
It is observed that the LB percentage is inversely proportional 
to the human development index (HDI), because only the 
Southeast and South regions presented indicators below the 
country’s average (38.2 and 39‰, respectively)2. However, 
the numbers of adolescent pregnancy are still very high in 
relation to developed countries, and there is great regional 
inequality within the country.

The COVID-19 pandemic caused unprecedented harm 
worldwide, with social, economic, cultural, and educational 
impacts, also on individual and community health. Recent 
projections of the United Nations Population Fund/United 
Nations Children’s Fund (UNFPA/UNICEF) show that the 
impact of the COVID-19 pandemic could result in over 

13 million child marriages, as well as 7 million unplanned 
pregnancies and 31 million cases of gender-based violence 
between 2020 and 20303. In the first 3 months of social dis-
tancing, the reported increase in early pregnancy in Krachi, 
Gana, was nine times4.

Several factors contributed to these projections, such as 
the closing of schools, greater hindrances for adolescents to 
access health services, turn of attention of health to COVID-
19 hospitalization and treatment, and the lack of contracep-
tive availability. All of these factors could lead to an increase 
in unplanned pregnancies in this age group5.

Regional inequality in Brazil in the cultural, social, reli-
gious, educational, and public health aspects raised the inter-
est in studying the impact of the COVID-19 pandemic on the 
adolescent population. Thus, the objective of this study was to 
evaluate the behavior of adolescent pregnancy in the first year 
of the pandemic in Brazil.

METHODS
A cross-sectional study was conducted with data obtained from 
the Live Births Data System (SINASC), through the server 
of the Informatics Department of the Unified Health System 
(DATASUS) of the Brazilian Health Ministry, with the pur-
pose of gathering epidemiological data on informed births in 
the national territory6. The form of declaration of live birth 
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(DNV) is a document with 52 fields to be filled, referring to 
notary, place of occurrence, characteristics of mother, pregnancy, 
birth, neonate, identification, and data of the person respon-
sible for filling the form. The filling of the DNV is mandatory 
and necessary for the civil register of the neonate. Data are col-
lected directly from the mother and/or the clinical history. For 
this study, the following variables were used: birth according to 
the mother’s place of residence, birth according to the region 
of the country, year of birth, and maternal age.

Data were obtained on the total number of LB per region 
and on age groups 10–14 and 15–19 years to calculate the LB 
rate among adolescent mothers6. The calculation of age-spe-
cific fertility rate (ASFR) per 1,000 adolescents in the same age 
group and same region and state was performed, using data from 
the Brazilian Institute of Geography and Statistics (IBGE) on 
population projection to estimate adolescent population7. In 
2019, this population corresponded to 7,823,491 adolescents 
aged 10–14 years and 8,338,727 aged 15–19 years. In 2020, 
the estimate was 7,709,355 adolescents aged 10–14 years and 
8,264,254 aged 15–19 years.

Relative and absolute frequencies of LB according to the 
mother’s age group and year of occurrence were calculated. 
The percentage increase or decrease in the period was calcu-
lated using the expression: [(% of LB in 2020–% of LB in 
2019)/% of LB in 2019]×100. Choropleth maps were used in 
the description of the results.

As SINASC is a public-access database, the project did not 
require a Research Ethics Committee review. The R-Project 
(version 5.4.0) and ArcGis (version 10.0.4) software were used.

RESULTS
In 2020, adolescent pregnancy in Brazil in 2020 repre-
sented 14% of total LB, which is equivalent to a reduc-
tion of 8.4% in relation to 2019. In 2020, there were born 
381,653 babies of adolescent mothers, with 17,579 LB 
from mothers in the age group 10–14 years and 364,074 
mothers in the age group 15–19 years. The calculation of 
age-specific fertility rate (ASFR) showed 2.3/1,000 births 
from mothers aged 10–14 years and 44.1/1,000 in the age 
group 15–19 years.

Figure 1 shows the ASFR in the age groups 10–14 and 
15–19 years in each of the country’s regions. It is observed that 
only in the Southeast and South regions the ASFR is lower than 
the national average.

.The distribution of ASFR per 1,000 adolescents in age 
groups 10–14 and 15–19 in all 27 Brazilian states is shown 
in Table 1 and Figure 2. In 2019, there was a reduction in 
adolescent pregnancy in all Brazilian regions. In the age 
group 10–14 years, the reduction was 9.0% in the North 
region, 7.7% in the Northeast region, 7.9% in the Southeast 
region, 6.2% in the South region, and 9.3% in the Center-
West region. Among adolescents in the age group 15–19 
years, the reduction was 7.9, 8.5, 8.3, 9.3, and 9.4%, respec-
tively. In the North region, the states with higher ASFR 
were Roraima, Amazonas, and Acre, while in the Northeast 
region they were Maranhão and Alagoas. The lowest ASFR 
in the age group 15–19 years was in the Federal District 
(30.2‰), São Paulo (31.8‰), and Rio Grande do Sul 
(33.4‰) (Table 1 and Figure 2).

Figure 1. Distribution of age-specific fertility rate per 1,000 adolescents by region (2020). Source: DATASUS/SINASC, 2020.
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DISCUSSION
The prediction was that unplanned pregnancies would have 
increased worldwide during the COVID-19 pandemic3. In South 
Africa, for example, the number of children born from adolescent 
mothers in the country’s most populated province, Gauteng, 

increased by 60% since the start of the pandemic. The Health 
Department of Gauteng informed that, between April 2020 
and March 2021, more than 23,000 adolescents gave birth 
and 934 were <14 years of age7. The main reasons were the 
lack of access to contraceptives, the possibility of having a safe 

Table 1. Distribution of age-specific fertility rate (ASFR) per 1,000 adolescents by federative unit of Brazil (2019–2020).

Region

Adolescents aged 10–14 years Adolescents aged 15–19 years

2019 2020
ASFR/1,000 evolution 

% 2019–2020
2019 2020

ASFR/1,000 evolution 
% 2019–2020

Brazil 2.5 2.3 -8.0 48.0 44.1 -8.4

North region 4.8 4.4 -9.0 75.0 69.0 -7.9

Rondônia 2.7 2.2 -18.8 55.0 49.1 -10.7

Acre 5.6 4.7 -15.6 84.6 74.5 -11.9

Amazonas 6.1 5.2 -15.3 84.6 78.8 -6.9

Roraima 7.3 7.2 -1.6 110.6 95.3 -13.9

Pará 4.6 4.2 -7.4 74.0 68.6 -7.3

Amapá 4.0 4.3 7.4 68.4 62.6 -8.6

Tocantins 3.4 3.7 7.3 59.7 56.2 -5.9

Northeast region 3.1 2.9 -7.7 54.5 49.8 -8.5

Maranhão 4.0 3.7 -7.6 72.0 64.5 -10.4

Piauí 3.0 3.0 1.9 57.4 52.1 -9.3

Ceará 2.7 2.7 -1.6 47.5 42.5 -10.5

Rio Grande do Norte 2.7 2.3 -13.1 43.7 39.7 -9.3

Paraíba 2.8 2.6 -7.9 53.2 49.2 -7.5

Pernambuco 2.8 2.5 -10.3 53.2 50.0 -6.1

Alagoas 3.9 3.6 -8.0 63.1 59.1 -6.3

Sergipe 3.2 3.2 -0.6 50.0 48.2 -3.5

Bahia 3.0 2.6 -11.7 51.0 46.5 -9.0

Southeast region 1.6 1.5 -7.9 38.2 35.1 -8.3

Minas Gerais 1.6 1.4 -11.7 38.1 34.7 -8.7

Espírito Santo 1.9 2.1 10.3 44.5 42.1 -5.5

Rio de Janeiro 2.3 2.1 -7.7 45.4 42.8 -5.7

São Paulo 1.3 1.2 -8.3 35.1 31.8 -9.5

South region 1.5 1.4 -6.2 39.0 35.4 -9.3

Paraná 1.8 1.6 -10.4 42.2 37.3 -11.5

Santa Catarina 1.3 1.3 -1.0 38.0 35.1 -7.6

Rio Grande do Sul 1.4 1.4 -3.4 36.2 33.4 -7.7

Center-West region 2.6 2.3 -9.3 50.1 45.4 -9.4

Mato Grosso do Sul 3.5 3.3 -3.9 61.6 54.0 -12.4

Mato Grosso 3.6 3.3 -8.5 64.7 59.5 -8.1

Goiás 2.1 1.9 -9.8 45.2 41.5 -8.3

Federal District 1.5 1.2 -23.1 34.4 30.2 -12.2

Source: DATASUS/SINASC, 2020.
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Figure 2. Map of distribution of age-specific fertility rate per 1,000 adolescents by federative units of Brazil (2020). Source: DATASUS/SINASC, 2020.

abortion, the closing of schools, and shift of healthcare atten-
tion to hospitalization and treatment of COVID-19 patients3,7,8.

In Brazil, however, during the first year of the pandemic, 
there was a reduction of 8.4% in the frequency of adolescent 
pregnancy5. This reduction can be partially justified by social 
distancing, which made it impossible for adolescents to go to 
parties, social meetings, and school.

In 2020, there were 180 deaths of pregnant and puerperal 
adolescents, with 24 maternal deaths of adolescents caused by 
COVID-199. Pregnant women are more vulnerable to respiratory 
infections, such as the one caused by COVID-19, and may develop 
severe symptoms that put at risk mother and baby8. The Ministry 
of Health of Brazil had been registering a decrease in deaths of 
pregnant and puerperal women between 2017 and 2019; however, 
there was an increase of approximately 25% with the start of the 
COVID-19 pandemic in 2020 and higher than 40% in 202110.

Even with the frequency of adolescent pregnancy in Brazil that 
has reached a reduction of 40% between 2000 and 2020, with an 
ASFR of 44.1/1,000 in the age group 15–19 years6, these numbers 
would have to be reduced to half to be close to rates lower than 
18/1,000 in North America, Europe, and a large part of Asia11.

It is important to stress that international statistics on ado-
lescent fertility rate refer only to the age group 15–19 years, 
because ASFR in the age group 10–14 years is lower than 1‰, 
except in Latin America and Africa12.

According to the Pan American Health Organization (PAHO), the 
constant interruption of women’s health services due to COVID-19 

could retrocede over 20 years of advances in maternal mortal-
ity reduction and the raise of access to family planning in Latin 
America and the Caribbean. In the Americas, there is a highlight on 
socioeconomic and health impacts, with approximately 20 million 
women affected by the interruption of reproductive and maternal 
health services during the pandemic8. The challenges and inequali-
ties that existed before COVID-19 have worsened during the pan-
demic. The protection of women’s life must be a collective priority.

The closing of schools and the measures of social distancing 
imposed by COVID-19 had a significant impact on the lives of 
vulnerable adolescents in Africa because it increased 25% risk 
of early marriage and many girls will never return to school. 
Currently, early marriage and adolescent pregnancy will con-
tinue to increase in Nigeria until public policy managers con-
duct effective actions to reverse this unfortunate tendency13.

In Brazil, health services continued to be provided during 
the social distancing period, and even with the decrease in the 
distribution of contraceptive methods, there has been no total 
interruption. It is known that the insertion of intrauterine 
devices (IUD) has decreased by 40% in 2020 in relation to 
2019. However, the distribution of contraceptives continued, 
since the expenditures of the Ministry of Health with contra-
ceptive inputs presented a reduction of only 17% in 202014.

As limitations of this study, we point out the fact that this 
research used population projection data of IBGE, containing 
details based on the last census conducted in Brazil in 2010, 
to estimate the population of adolescents6,7.
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CONCLUSION
The expected increase in pregnancies in the first year of the 
COVID-19 pandemic did not occur in Brazil, where there 
was a reduction of 8.4% in relation to 2019. The main fac-
tors that might have contributed to this reduction were social 
distancing, lesser exposure of adolescents to situations of risk, 
and the maintenance of healthcare services with the distribu-
tion of contraceptives.
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Comprehensive assessment model for patients with spinal 
muscular atrophy: proposal of tools for clinical practice  
and real-world studies
Renalli Manuella Rodrigues Alves1,2* , Vanessa Van Der Linden3,4 , Lívia Barbosa de Andrade1

Spinal muscular atrophy (SMA) is a rare genetic condition, 
with an incidence of 10 per 100,000 live births, in which an 
autosomal recessive alteration occurs in the motor neuron sur-
vival gene SMN1, leading to hypotonia, progressive weakness, 
developmental damage, and motor losses1.

It is a condition with great variability in presentation and 
clinical course, classified into four types from I to IV based on 
the age of onset of symptoms and maximum motor function 
reached, with type I, with childhood onset, being the most 
severe and type IV, with late onset, having a better prognosis. 
Type I SMA affects infants before 6 months of age, impairs the 
acquisition of motor milestones, and reduces life expectancy1. 
The severity of the disease and its limitations are related to 
complications of the respiratory, musculoskeletal, cardiovas-
cular, and gastrointestinal systems2,3.

Advances in elucidating the molecular, cellular, and phys-
iological processes of disease have allowed innovative studies 
with disease-modifying therapies, in combination with inter-
disciplinary care, that demonstrated promising results in clin-
ical trials and real-world studies1-3.

Among the three alternatives approved as disease-modifying 
therapies, Nusinersen, an antisense oligonucleotide, increases 
the production of the motor neuron survival protein by act-
ing on the inclusion of exon 7 in the mRNA transcripts of the 
SMN2 gene. It is a medication applied via intrathecal admin-
istration with four loading doses on days 0, 14, 28, and 63 and 
reinforcement every 4 months1,4. Safety and efficacy research 
and real-world studies demonstrate positive results and suggest 
new phenotypes1. However, differences in study methodolo-
gies in different countries may limit of results and indicate the 
need for greater standardization in evaluation4.

The interpretation of real gains of the patients is impaired 
by the heterogeneity of the studies, different periods of data 
collection, and duration of follow-up, as well as by the use of 
different outcome measures and poor description of quality of 
life, respiratory, and nutritional outcomes1.

A recent systematic review shows an important gap in the 
follow-up data of the therapeutic program of children with 
SMA I and highlights the need for new studies with inde-
pendent publication, without conflicts of interest, that rein-
force the long-term stabilization of results, functional abilities 
acquired, and additional characteristics of patients and multi-
disciplinary therapies4.

As it is an expensive drug, such data and information 
reaffirm its cost- effectiveness and guarantee the treatment. 
In Brazil, the drug was incorporated in 2019 for patients with 
SMA I. The new Clinical and Therapeutic Protocol, approved in 
January 2022, brings recommendations for the analysis of clini-
cal effectiveness, including the use of the Children’s Hospital of 
Philadelphia Infant Test of Neuromuscular Disorders (CHOP 
INTEND)5, Hammersmith Infant Neurological Exam-Part 2 
(HINE-2)6, and Expanded Hammersmith Functional Motor 
Scale (HFMSE)7, and also the evaluation of time/modality 
ventilation, invasive or noninvasive (NIV), oral or alternative 
feeding, and anthropometric measurements8.

There is a lack of scientific publications about Brazilian 
patients undergoing treatment. One study showed an increase 
in the CHOP INTEND score of more than 70% of the 21 
patients using Nusinersen and the acquisition of new motor 
steps by 28% of them (cervical control and acquisition of sit-
ting), and also reported a reduction in NIV time, corroborat-
ing data from international publications and contrasting with 
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the natural history of the disease of losses, functional limita-
tions, and early death9.

We did not find reports demonstrating the experience of 
other reference services, with detailed information and a more 
comprehensive and long-term approach of the observed effects. 
There is also a question about the determination of factors that 
may also influence the results, in addition to the number of 
copies of SMN2 and the precocity of treatment, such as per-
forming therapies, contractures, and preexisting deformities4.

In view of this limitation of data and correlations and based 
on international care recommendations and subsequent pub-
lications, we suggest an initial evaluation model supplemen-
tary to that proposed in the Clinical Protocols and Therapeutic 
Guidelines for the follow-up of patients with SMA type I using 
Nusinersen. The aspects that require further investigation and 
indicated measurement instruments are presented in Table 1.

As it is a multisystemic condition, there is a need for a 
comprehensive investigation, considering several biopsychoso-
cial aspects2,3. The choice of the best tool should consider the 
child’s age and collaboration, as well as the evaluator’s knowl-
edge regarding the criteria, application methods, and clinical 
implications of the findings. In our routine, patients are always 
evaluated before applying the next dose of medication, up to 
a maximum of 7 days in advance.

To verify motor function, it is recommended that the 
CHOP INTEND scale be used with all patients under 2 years 
of age and with those over 2 years without the ability to sit. 
The HFMSE is intended for children over 2 years of age who 
sit or who have a CHOP INTEND score greater than 60. 
In cases of scores between 50 and 60 on the CHOP INTEND, 

both scales must be applied. The HINE-2 should be used on 
patients aged up to 2 years10.

During the respiratory assessment, not only the time of use 
of NIV and oxygen pulse saturation should be recorded but also 
aspects such as the presence of a paradoxical thoracic pattern, 
growth and development of the rib cage, nocturnal oximetry, 
lung volumes and capacities, and cough effectiveness need to 
be measured. These parameters also indicate the adequacy of 
ventilatory support levels, changes in patient autonomy, and 
the necessary level of assistance, which allow for better longi-
tudinal follow-up and therapeutic programming2,11.

The Great Ormond Street Respiratory Score for SMA I (GRS) 
is also a current alternative to quantify stability and need for assis-
tance11. The choice for low- and/or high-cost resources, such as 
plethysmography, sniff nasal inspiratory pressure, and diaphrag-
matic ultrasound, will depend on the availability of the service.

The observation of dietary aspects is also relevant, especially 
with regard to nutritional adequacy and risk of bronchoaspi-
ration, occurrence of fatigue during oral feeding, and regurgi-
tation. The Oral and Swallowing Abilities Tool was developed 
for this purpose12. In specific cases, a study of swallowing by 
videofluoroscopy can also be performed.

The observation of cognitive and communication aspects 
allows demonstrating the child’s interaction with the environment 
and improving educational strategies and socialization13. It is 
also interesting to assess quality of life and caregiver burden14.

The clinical state of the patient must be described in all eval-
uations, including the presence of pain, contractures and defor-
mities, previous or concomitant diseases, medications, occurrence 
of dysautonomia, and indication for cardiological evaluation2,3.

CHOP INTEND: Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders; HINE-2: Hammersmith Infant Neurological Exam-Part 2; HFMSE: 
Expanded Hammersmith Functional Motor Scale; GRS: Great Ormond Street Respiratory Score for SMA1; OrSAT: Oral and Swallowing Abilities Tool.

Table 1. Proposed tools for evaluating patients with type I spinal muscular atrophy.

Involvement Aspect Assessment tools

Motor
Motor function

Motor developmental stages
CHOP INTEND5 e HMFSE6

HINE-27

Respiratory

Rib cage growth Chest circumference15

Vital capacity Ventilometry16

Sleep disorders Nocturnal oximetry, poly/polysomnography17

Inspiratory pressure Sniff nasal inspiratory pressure (SNIP)18

Cough effectiveness Cough peak flow19

Diaphragmatic mobility and thickness Diaphragmatic ultrasound20 

Ventilatory pattern Plethysmography21

Stability and need for support GRS Score11

Nutritional Deglutition
OrSAT12

Swallowing videofluoroscopy
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Effect of protection of enoxaparin against experimental 
ischemia/reperfusion injury in the rat ovary on in vitro 
fertilization outcomes
Mehmet Suhha Bostancı1* , Ozcan Budak2 , Hüseyin Çakiroğlu3 , Osman Köse4 , Özkan Durmaz5 , 
Erdem Cokluk6

INTRODUCTION
Adnexal torsion is a surgical emergency resulting from partial 
or complete rotation of the ovary, fallopian tube, or both1. It 
has an annual prevalence of approximately 2–6%, commonly 
in women of reproductive age2. 

It may occur in normal ovaries, with the conditions such as 
ovarian and/or paratubal cysts, hyperlaxity of the utero-ovarian 
or infundibulopelvic ligaments, as well as ovulation induction3. 
Timely diagnosis and subsequent surgical intervention for detor-
sion are crucial to preserving ovarian function and future fertil-
ity3. The most successful strategy for preserving ovarian tissue 
is detorsion of the twisted tissues with early surgical interven-
tion4. While the ischemic injury is the possible cause of adnexal 
damage that occurs as the initial result of torsion, ischemia/

reperfusion (I/R) injury5. Oxidative stress causes tissue dam-
age due to the imbalance between the free radicals formed and 
the antioxidant defense mechanisms6. For this reason, it was 
determined that the treatment performed as detorsion alone 
was insufficient, and it was stated that an effective antioxidant 
and anti-inflammatory treatment could be effective7. 

Enoxaparin (E) sodium, a low-molecular-weight heparin 
(LMWH), is an anticoagulant agent and has been shown to 
protect ovarian reserve against ovarian I/R injury by evaluating 
histopathological damage scores in a rat ovarian torsion model8.

The protective effects of many agents against I- and I/R-
related damage to the ovarian tissue due to ovarian torsion 
have been demonstrated by histopathological or serum bio-
chemical markers6,8. 

1Sakarya Üniversitesi, Faculty of Medicine, Department of Obstetrics and Gynecology and Artificial Reproductive Techniques – Serdivan, Turkey.
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4Sakarya Üniversitesi, Faculty of Medicine, Department of Urology – Serdivan, Turkey.
5Sakarya Üniversitesi, Faculty of Medicine, Department of Obstetrics and Gynecology – Serdivan, Turkey.
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SUMMARY
OBJECTIVE: The study aimed to investigate the protection of enoxaparin (E) against experimental ischemic (I) and ischemic-reperfusion (I/R) injury 

in rat ovaries on in vitro fertilization outcomes.

METHODS: In total, 56 adult female Sprague-Dawley albino rats were randomly assigned to 6 groups of 8 animals each: Sham, Ischemia, I/R, Sham+E, 

I+E, and I/R+E. Ischemia groups were subjected to bilateral adnexal torsion for 3 h. In contrast, I/R and I/R+E groups received subsequent detorsion 

for 3 h. Enoxaparin (0.5 mg/kg s.c.) was administered 30 min prior to ischemia (I+platelet-rich plasma) or reperfusion (I/R+I+platelet-rich plasma). 

Ovaries were stimulated through intraperitoneal injection of 150–300 internal units IU/kg pregnant mare serum gonadotropin. Anti-Müllerian 

hormone levels were measured before and after surgery in all groups.

RESULTS: When the number of metaphase II oocytes was evaluated, statistically significant differences were observed between the I and I+E (p=0.001) 

and I/R and I/R+E (p=0.000) groups. When both I and I+E groups and I/R and I/R+E groups were compared, it was found that E application increased 

the number of fertilized oocytes. The number of embryos on the second day was higher in the I/R+E group than that in the I/R group. Statistically 

significant differences were found in the number of grade 1 embryos between the I/R and I/R+E groups (p=0.003). In comparing anti-Müllerian 

hormone values within the group, the highest decrease was observed in the I and I/R groups.

CONCLUSION: Enoxaparin effectively minimizes ovarian damage and preserves ovarian reserve following ovarian torsion.
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Although histopathological and biochemical results were 
obtained in these studies, they do not provide sufficient infor-
mation about the number of oocytes, embryo number, and 
quality that result in reproductive physiology.

Therefore, we planned to evaluate the number and qual-
ity of embryos obtained by oocyte retrieval and in vitro fertil-
ization (IVF) to predict reproductive outcomes. We aimed to 
support the situation by evaluating the serum anti-Müllerian 
hormone (AMH) level.

METHODS

Ethics and animals
The study was conducted in Sakarya University’s SÜDETAM 
laboratory under the authority of Sakarya University’s exper-
imental animal ethics committee on 05/05/2021 under deci-
sion No. 25. Applications for all research animals were carried 
out according to the “The European Commission Directive 
86/609/ECC guideline” protocol.

The study consisted of a total of 36 virgin Sprague-Dawley 
albino rats (weighing 220–260 g) and 1 male Sprague-Dawley 
albino rat (weighing 300 g). Animals were fed ad libitum and tap 
water in 13 separate cages, using controlled ambient conditions 
of 20–24°C and 50–60% humidity, with a 12-h light/dark cycle.

Surgical procedures and experimental protocol
The rats were arbitrarily categorized into six groups of six ani-
mals each: Sham (S) operation, Ischemia (I) (3 h), I/R (3 h 

ischemia plus 3 h reperfusion), S+E (0.5 mg/kg enoxaparin s.c. 
30 min before surgery), I+E (0.5 mg/kg enoxaparin s.c. 30 min 
before surgery, 3 h ischemia), and I/R+E (3 h ischemia and 3 h 
reperfusion with 0.5 mg/kg enoxaparin s.c. before reperfusion). 

Ketamine hydrochloride (30 mg/kg Ketalar; Eczacıbaşı, 
İstanbul, Turkey) and xylazine hydrochloride (15 mg/kg 
Rompun; Bayer Türk_Ilaç Ltd., İstanbul, Turkey) were used 
for anesthesia applied to rats9. A preoperative blood sample 
(AMH1) was taken from each rat. Uterine horns and adnexa 
were observed after a 2-cm longitudinal midline incision. The 
abdominal wall was closed with 3/0 silk sutures in the S group 
after 2 min observation. In group I, the ovarian pedicles were 
rotated 360° clockwise and fixed to the abdominal wall. In the 
I/R group, the 3 h ischemia period. In the S+E group, enoxa-
parin 0.5 mg/kg (s.c.) was administered intraperitoneally (i.p.) 
30 min before the sham operation. In the I+E group, adnexal 
torsion was performed, as described, 30 min after 0.5 mg/kg 
enoxaparin (s.c.) administration. In the I/R+E group, 0.5 mg/
kg enoxaparin (s.c.) was followed 30 min later by sequential 
bilateral adnexal torsion and detorsion.

Rats were prepared for ovulation induction and IVF after 
waiting for three consecutive estrous cycles. On the day of 
stimulation, female rats were sacrificed, and their oocytes 
were collected (Figure 1). Oocytes were classified as germi-
nal vesicle, metaphase I (MI), and metaphase II (MII) stages. 
To compare the meiotic progression in the maturation pro-
cess of oocytes in different systems, the mean times taken by 
each stage of nuclear progression as previously described by 
Sirard et al. were used10.

Figure 1. Oocytes and second-day embryos of the groups are seen; 100× magnification. The second-day embryo counts, oocytes maturation and 
embryo quality in the S and S+E groups were quite good compared to the other groups. It is seen that the quality and number of oocytes and 
embryos on the second day are significantly better in the I+E and I/R+E groups compared to the I and I/R groups, respectively. S: Sham operation; 
I: Ischemia; I/R: Ischemia and reperfusion; S+E: Sham+Enoxaparin; I+E: Ischemia+Enoxaparin; I/R+E: Ischemia and reperfusion+Enoxaparin.
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Stimulation and collection of oocytes
For ovarian stimulation, 150–300 IU/kg pregnant mare serum 
gonadotropin (Chronogest/PMSG, Intervet, Istanbul, Turkey) 
was administered using i.p. injection, followed by 150–300 
IU/kg human chorionic gonadotropin (hCG; Gonatropin, 
Chorulon ® Intervet, Istanbul, Turkey) approximately 48 h later. 
Notably, 15 IU Pregnant Mare Serum Gonadotropin (PMSG) 
was administered 17–19 h after hCG administration11. After 
anesthesia was applied to all rats, they were immobilized on a 
standard operating board, blood samples (AMH2) were taken, 
ovaries were removed, and the oocytes to be used in the study 
were collected from the ovaries. A human tubal fluid medium 
(Cat. No. 90166, Irvine Scientific, USA) was used for sperm 
pre-incubation, fertilization, and embryo transfer. After fertil-
ization control, fertilized embryos were washed and transferred 
to culture drops, and the resulting embryos were followed up 
to the two-cell stage11. Before the oocyte collection, male rat 
testicles were excised under appropriate anesthesia. The epi-
didymis was carefully peeled off using forceps, and the sperm 
were transferred into petri dishes and incubated at 37°C for 30 
min before IVF12. After pre-incubating the sperm for 15–60 
min, the final sperm concentration was found to be approxi-
mately 4.5 to 6×105 mL. 

After transferring them to culture medium containing sperm 
in cumulus-oocyte complexes, they were incubated in culture 
medium at 37°C and 5% CO2 for 10 h. Oocytes with two pro-
nuclei (2PN) and at least one sperm tail in the ooplasm under 
the inverted microscope used for fertilization control were con-
sidered fertilized13. Total cell count was counted as described by 
Ahumada as an embryo evaluation criterion14. Embryo grade 
assessment was performed based on Veeck’s cleavage-stage embryo 
score using blastomere symmetry and fragmentation rate15. 

Hormonal assays
Serum concentrations of AMH were quantified using enzyme-
linked immunosorbent assay (ELISA) AMH kit according to 
the manufacturer’s instructions (BT LAB Biotech Co. Ltd., 
Shanghai, Cat. No. E0456Ra). The sensitivity of the AMH 
ELISA was 0.1–40 ng/mL.

Statistical analysis
Statistical analyses were performed using the SPSS version 24.0 
package program (SPSS Inc. and Lead Tech. Inc., Chicago, 
USA). The Shapiro-Wilk test was used for the normal distri-
bution of the data. The Kruskal-Wallis test compared more 
than two variables that did not show normal distribution. The 
Kruskal-Wallis comparison was performed using the Mann-
Whitney U test for pairwise comparisons between groups in 

the parameters that differed. Since AMH1 and AMH2 values 
showed normal distribution, dependent groups were com-
pared using the paired-sample t-test. All results are presented 
as mean±SD. Results with p<0.05 were considered significant.

RESULTS
The group with the highest oocyte collection had an average 
of 10.13±0.64 in the S group, while the lowest number of 
oocytes was seen in the I/R group with 2.38±0.51. With the 
effect of enoxaparin, it was observed that the number of col-
lected oocytes increased in the I and I+E (p=0.000) and I/R 
and I/R+E (p=0.001) groups (Figure 2). 

When the number of MII oocytes was evaluated, statisti-
cally significant differences were observed between the I and 
I+E (p=0.001) and I/R and I/R+E (p=0.000) groups (Figure 2). 
When we compared the I and I+E and I/R and I/R+E groups, 
statistically significant differences were observed between the 
fertilized oocytes numbers. The order of p-values was 0.021 
when I and I+E groups were compared and 0.011 when I/R 
and I/R+E groups were compared. Statistically significant dif-
ferences were also observed between the groups in the num-
ber of two-cell embryos (p=0.000). While the number of two-
cell embryos did not show statistically significant differences 
between S and S+E and I and I+E groups (p>0.05), the number 
of embryos on the second day was higher in the I/R+E group 
than in the I/R group (Figure 2).

While there was no statistically significant difference between 
the number of grade 2, grade 3, and grade 4 embryos between 
the I and I+E groups (p>0.05), there was a significant difference 
between the number of grade 1 embryos (p=0.003). Statistically 
significant differences were found in the number of grade 1 embryos 
between the I/R and I/R+E groups (p=0.003). When the num-
ber of grade 2, grade 3, and grade 4 embryos of the same groups 
were compared, no significant differences were observed (p>0.05).

To compare the effects of E application on AMH values, 
we examined the correlation between AMH1 and AMH2 val-
ues of the S+E, I+E, and I/R+E groups. It was observed that 
E application had positive effects on AMH concentration in 
the S+E, I+E, and I/R+E groups. A high degree of correlation 
was observed between AMH1 and AMH2 values in all three 
groups. The p-values were the same in all three groups (p=0.000 
for both groups) (Figure 3).

DISCUSSION
The current management of ovarian torsion is to perform a 
surgical detorsion procedure to preserve ovarian reserve for 
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the continuation of fertility4. Reperfusion injury, called I/R 
injury, that occurs after surgical correction provided by detor-
sion can also cause serious problems on ovarian reserve. After 
detorsion, the reestablishment of oxygen in the ischemic cel-
lular environment can trigger tissue injury by the activation of 
the proapoptotic signaling cascade and complement systems16. 
There are also studies on LMWHs and other molecules, in 
which the protective effect against oxidative stress in ovarian 
torsion is demonstrated by changes in histopathological and 
serum AMH levels8,17,18.

In earlier tissue I/R studies, such as in cerebral I/R injury, 
and cardiac and hepatic toxicity models, LMWHs helped pre-
vent cellular damage19,20. Enoxaparin has an anti-inflammatory 
effect in addition to acting as an anticoagulant21. This effect is 
mainly due to its ability to bind proteins such as chemokines, 
growth factors, enzymes, and adhesion molecules involved in 
the inflammatory process21. 

In the literature, it has been shown by vascular conges-
tion and hemorrhage scores and histopathological and serum 
biochemical markers that LMWHs have a protective effect 

Figure 2. Comparison of the study groups’ total oocyte count, metaphase II, fertilized oocyte counts, two-cell embryo, and embryo grade score. 
Statistical analysis between all groups was performed with the Kruskal-Wallis test. Pairwise comparisons were made with the Mann-Whitney U test 
(p<0.05 was considered statistically significant). All parameters were statistically significant between groups (p=0.000). No significant difference 
was observed in all parameters in pairwise comparisons between S and S+E groups. While the embryo Grade 1 score showed statistical differences 
between I-I/E and I/R-I/R+E groups, there was no statistical difference between grade 2, grade 3, and grade 4 embryos. S: Sham operation; I: Ischemia; 
I/R: Ischemia and reperfusion; S+E: Sham+Enoxaparin; I+E: Ischemia+Enoxaparin; I/R+E: Ischemia and reperfusion+Enoxaparin; M2: metaphase II. 

Figure 3. Anti-Müllerian hormone correlation graph between 
S+E, I+E, and I/R+E groups. There was no correlation between 
AMH1 and AMH2 values in the S+E group (p>0.05). A high 
level of correlation was observed between AMH1 and AMH2 
concentrations in the I+E and I/R+E groups. AMH: anti-Müllerian 
hormone (ng/mL). Analysis was performed with the paired 
sample test (p<0.05 was considered statistically significant). S+E: 
Sham+Enoxaparin; I+E: Ischemia+Enoxaparin; I/R+E: Ischemia 
and reperfusion+Enoxaparin; AMH1: preoperative serum anti-
Müllerian hormone level; AMH2: postoperative serum anti-
Müllerian hormone level.
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in ovarian torsion cases8,22. These results do not include the 
number of oocytes obtained later and the number and status 
of embryos after fertilization. In our study, it is seen that 
the number of MII oocytes is lower in the I and I/R groups 
when compared to the I+E and I/R+E groups. It shows that 
E effectively prevents the effects of torsion and detorsion. 

In our study, when I and I/R groups and I+E and I/
R+E groups are compared, the number of grade 1 embryos 
is higher in E group. It shows that E treatment is protec-
tive against ovarian reserve damage, and this situation also 
affects the embryo quality. Evaluating the number of oocytes, 
the number of fertilized embryos, and their quality instead 
of histopathological evaluation in predicting fertility is the 
strength of our study. However, the most critical limitation 
of the study is that it does not show implantation rates and 
birth rates after embryo transfer, and there is no human study, 
although it is an animal study that provides usefulness in pre-
dicting clinical outcomes.

The decline of AMH concentrations in experimental ovar-
ian torsion/detorsion injury has been reported in previous stud-
ies8,23. In our study, the decrease in AMH values was signifi-
cantly higher in the I and I/R groups than in the I+E and I/
R+E groups. To the best of our knowledge, this study reveals 
more meaningful results in terms of long-term effects, as it 
includes ovulation induction and IVF with three estrus cycles, 

rather than the early results provided by the histopathological 
evaluation performed in other torsion.

CONCLUSION
This is the first experimental study investigating the effects 
of enoxaparin therapy on ovarian reserve with IVF results. 
Enoxaparin has a protective effect against ovarian reserve dam-
age caused by torsion and subsequent detorsion.
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Overweight status, abdominal circumference, physical activity, 
and functional constipation in children
Francine Canovas Dias1 , Sabine Nunes Boilesen2 , Soraia Tahan3 , Lígia Melli4 ,  
Mauro Batista de Morais3*

INTRODUCTION
Functional constipation is a functional gastrointestinal disorder 
that is a highly prevalent health issue in children1-3. Functional 
constipation is caused by the interaction of biopsychosocial fac-
tors such as genetic features, intestinal motility disturbance, low 
dietary fiber intake, low fluid intake, physical inactivity, and 
a vicious cycle of painful evacuation leading to fecal retention 
due to the inhibition of bowel movements1-6.

In adolescents and adults, constipation is more frequent 
in females; however, in children, there is no consensus on the 
distribution of constipation between the sexes1,4.

Increasing the intake of dietary fiber and water is rec-
ommended to treat and prevent functional constipation6-8. 
However, the effects of energy intake and different types of 

dietary nutrients as factors associated with functional consti-
pation have not been completely explored9,10.

Although few studies have indicated that overweight status 
is a risk factor for functional constipation2-11, the scientific evi-
dence is controversial2,11. An association between visceral body 
fat and irritable bowel syndrome in adult women was recently 
reported12. However, the relationship between abdominal cir-
cumference and functional constipation has not been evaluated 
in the pediatric age range. Furthermore, the effects of physical 
activity and its intensity on functional constipation in chil-
dren and adolescents have not been widely investigated13-15. 
This study was conducted to assess the prevalence of functional 
constipation and its relationship with food intake, overweight 
status, and physical activity of children.
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SUMMARY
OBJECTIVE: The aim of this study was to assess the prevalence of functional constipation and its relationship with the food intake, overweight status, 

and physical activity of children. 

METHODS: This cross-sectional study included students from two public schools in the municipality of Osasco, which is located in the metropolitan 

area of São Paulo. Functional constipation was diagnosed if the clinical manifestations of the Rome IV criteria were present for more than 2 months. 

A 24-h recall survey was used to determine the daily food intake. Weight, height, abdominal circumference, and bioelectrical impedance were used to 

evaluate the weight status. Active commuting to school and physical activity scores were assessed using a questionnaire that has been validated in Brazil. 

RESULTS: A total of 452 children, aged 6–12 years, were evaluated. Functional constipation was observed in 22.3% of participants. A greater abdominal 

circumference was associated with functional constipation in girls (p=0.036) in the bivariate analysis but not in the logistic regression model. Boys 

with functional constipation consumed higher quantities of fats (p=0.041). There was no statistically significant relationship between functional 

constipation and overweight status (44.6 and 34.5% of children with and without constipation, respectively; p=0.083) and active commuting to school 

(48.5 and 56.7% of children with and without constipation, respectively; p=0.179). 

CONCLUSION: Functional constipation was associated with a greater abdominal circumference in girls in the bivariate analysis, however, without 

association in the logistic regression model. Boys with functional constipation consumed higher quantities of fat. No association was found between 

functional constipation, overweight status, and physical activity.
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METHODS

Study design
This cross-sectional study included students from two public 
schools in the municipality of Osasco, which is located in the 
metropolitan area of São Paulo. Functional constipation was 
diagnosed based on the clinical manifestations of the Rome IV 
criteria for more than 2 months. Food intake was evaluated using 
the 24-h dietary recall. Overweight status was evaluated using 
anthropometric and electrical bioimpedance measurements. 
Physical activity was evaluated based on the active commut-
ing of the students to school and physical activity scores were 
obtained using a questionnaire validated in Brazil. The study 
was approved by the Research Ethics Committee of the Federal 
University of São Paulo (CEP 2.250.658).

Participants
Data were collected between November 2014 and 2015. 
The Department of Education selected the schools where greater 
collaboration and adherence of employees was expected to 
carry out the study. The only inclusion criterion was the enroll-
ment in the schools included in the study by the Secretary of 
Education of the Municipality of Osasco. Therefore, all stu-
dents were invited to participate in the study, regardless of 
their sex, nutritional status, race, or economic status. Patients 
with severe genetic, neurologic, cardiopulmonary, inflamma-
tory, endocrine, or chronic kidney diseases were excluded from 
the data analysis.

A total of 1,770 students between 6 and 12 years of age 
attended the two designated schools. A presentation on the 
topic of the study was made to all parents and/or guardians. 
Authorization to participate in the study was requested from 
all parents or guardians. The parents of 480 (27.1%) children 
signed an informed consent form, while one student refused 
to participate in this study. The parents of 25 students could 
not be interviewed to provide information for the study. Two 
students were excluded because of severe disease (one with 
myelomeningocele and one with cerebral palsy). Finally, a total 
of 452 participants were included in this study.

Method

Functional constipation diagnosis
Functional constipation was diagnosed when the children 
had two or more of the following six clinical manifestations 
of the Rome IV criteria3 for a minimum of 2 months5: two or 
fewer defecations per week in the toilet for a child of devel-
opmental age (at least 4 years of age); at least one episode of 

fecal incontinence per week; history of retentive posturing or 
excessive volitional stool retention; history of painful or hard 
bowel movements; and history of large-diameter stools that 
can obstruct the toilet3,5.

Parents answered questions about the Rome IV crite-
ria during the face-to-face interviews. The questions used 
in the interview were in Portuguese, and they had been 
tested for comprehension and were successfully used to 
identify functional constipation16 in accordance with the 
Rome criteria3,5.

Food intake analysis
The 24-h dietary recall survey, answered by parents/guard-
ians, was used to obtain data for the quantitative analysis17. 
The nutrient calculations were performed using the Nut Win 
version 2.5 software developed by the Health Information 
Technology Department of the Federal University of São Paulo 
(São Paulo, Brazil).

Weight, height, and abdominal  
circumference measurements
Weight and height were measured as recommended18. Abdominal 
circumference was measured with an inelastic tape from the 
midpoint between the last rib and the upper border of the 
iliac crest (hip bone)18. The height-for-age z-scores and the 
relationship between the body mass index and age were calcu-
lated by the Anthro plus software version 1.0.4 (World Health 
Organization, Geneva, Switzerland).

Electrical bioimpedance analysis
The electrical bioimpedance test was performed using electrode 
placement (101 Quantum; RJL Systems, Miami, FL, USA) and 
BC software version 1.038 (RJL Systems, Miami, FL, USA) to 
estimate the body fat mass and lean mass.

Physical activity analysis
To evaluate physical activity, the children received illustrated 
questionnaires with drawings related to the activities they 
might have performed the previous day. The previous day’s ver-
sion improves measurements and reduces the child’s need for 
recall by preventing craving behavior responses19. During the 
first part, they identified the means of transportation used to 
go to school (on foot, or by bicycle, public bus, car, or school 
bus). Then, the answer was rated as active or inactive com-
muting to school19,20.

During the second part of the test, the participants were 
asked to choose the intensity level of each type of activity (low, 
medium, or high). The survey illustrated 11 possible types of 
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activities (dancing, walking/running, biking, performing chores, 
going up the stairs, playing soccer, jumping rope, swimming, 
gymnastics, skating, and playing with a dog). The score for each 
activity was determined by assigning 1 point for low intensity, 
3 points for medium intensity, and 9 points for high intensity; 
the maximum score for all activities was 9919,20.

Statistical analysis
Parametric and nonparametric statistical tests were performed 
according to the variable distribution to analyze the results along 
with the Sigma Plot version 11.2 software (Systat Software, San 
Jose, CA, USA). For all the tests, the significance level was set 
at 5% or 0.05.

RESULTS
The prevalence of functional constipation was 22.3% (101/452) 
for the total population, with a rate of 23.9% (65/273) for 
girls and 20.1% (36/179) for boys (p=0.419). The mean age 
was similar in children with (9.4 years±1.3) and without (9.2 
years±1.5) constipation (p=0.257). Logistic regression showed 
a statistically significant effect (p=0.011) on the interaction 
between sex and age. Up to 9 years of age, the proportion of 
constipation was similar in both sexes; however, from 10 years 
onward, it was more frequent (p<0.05) in females.

Food intake was similar between children with and with-
out functional constipation; however, fat intake was higher for 
boys with functional constipation (Table 1). The body mass 
index, height-for-age z-scores, lean mass, and fat mass did not 
differ between children with and without functional consti-
pation (Table 2). The abdominal circumference was larger for 
girls with functional constipation than for boys.

Overweight status was more frequent in boys and girls 
with functional constipation (44.6%; 45/101) than in those 
without constipation (34.5%; 121/351). However, the dif-
ference was not statistically significant (p=0.083); a total of 
46.2% (30/65) and 37.0% (77/208) of girls with and with-
out functional constipation, respectively, were overweight 
(p=0.242). Furthermore, 41.7% (15/36) and 30.8% (44/143) 
of boys with and without functional constipation, respectively, 
were overweight (p=0.296). There was no difference in the 
frequency of active commuting to school or in the physical 
activity scores of the groups with and without functional 
constipation (Table 3).

The logistic regression model including sex, age, overweight, 
and functional constipation did not confirm the association 
between abdominal circumference and functional constipation 
(p=0.705) in female students as found in the bivariate analysis.

Table 1. Food intake of children according to sex and the presence of 
functional constipation.

Functional constipation
p-valuea

Yes No

Energy (kcal)

Girls 1960.7±906.7 1980.1±750.4 0.615

Boys 2199.2±631.5 2049.6±771.5 0.071

Total 2045.7±823.9 2008.4±758.7 0.571

Protein (g)

Girls 89.2±45.0 93.7±44.7 0.258

Boys 101.8±37.2 101.4±57.0 0.416

Total 93.7±42.7 96.8±50.2 0.689

Lipid (g)

Girls 54.0±40.2 56.3±29.8 0.255

Boys 62.8±24.2 55.6±26.7 0.041

Total 57.2±35.5 55.9±28.5 0.770

Carbohydrate (g)

Girls 280.7±126.8 275.7±110.9 0.909

Boys 307.3±105.2 285.6±102.5 0.240

Total 290.2±119.7 279.7±107.5 0.474

Water (mL)

Girls 1212.3±506.9 1216.6±453.8 0.579

Boys 1348.7±445.7 1286.2±488.9 0.618

Total 1260.9±488.2 1244.9±468.9 0.926

Dietary fiber (g)

Girls 25.9±15.2 28.3±17.5 0.466

Boys 33.1±19.3 29.8±18.2 0.444

Total 28.5±17.1 28.9±17.8 0.828

Calcium (mg)

Girls 597.7±323.2 611.7±337.7 0.612

Boys 639.4±300.7 673.8±395.0 0.825

Total 612.6±314.5 637.0±362.9 0.607

Iron (mg)

Girls 9.7±5.3 9.9±4.5 0.362

Boys 11.5±4.3 10.8±5.1 0.176

Total 10.3±5.0 10.3±4.8 1.000

Vitamin A (IU)

Girls 622.2±1140.0 509.9±480.2 0.832

Boys 550.7 ± 397.4 834.2±3057.4 0.993

Total 596.7 ± 942.5 641.9±1988.5 0.883

Vitamin C (mg)

Girls 69.5±91.9 81.5±119.1 0.333

Boys 76.1±88.2 62.0±76.7 0.443

Total 71.9±90.2 73.6±104.2 0.738

Cholesterol (mg)

Girls 217.1±112.5 265.3±185.3 0.141

Boys 263.2±125.0 262.6±206.1 0.272

Total 233.5±118.6 264.2±193.7 0.605

Number of children with constipation: 65 girls and 36 boys. Number of 
children without constipation: 208 girls and 143 boys. Mean±standard 
deviation. aStudent’s t-test was performed for independent samples. Bold 
indicates statistically significant p-values.
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DISCUSSION
The prevalence of functional constipation in the present study 
was similar to that reported by other studies in Brazil1 and 
other countries4.

For boys, a higher fat intake was observed, which was in 
concordance with a study on Japanese children9. This finding 
suggests that there might be an abnormal gastrocolic reflex 
response with prolonged retrograde phasic contraction after 
eating a fat-rich meal9. This mechanism may be related to dys-
motility in functional constipation. No additional differences 

were observed in the intake of other nutrients, including dietary 
fiber, between the groups with and without functional consti-
pation. However, studies showed that children with functional 
constipation had a lower intake of total dietary fiber, insoluble 
dietary fiber, vegetables, fruits, and fluids15,21. The absence of 
relationships between functional constipation and other nutri-
ents observed during this study may be related to the fact that 
the participants had mild functional constipation.

Our results are also in agreement with those of studies per-
formed in Brazil22 and Colombia11 that did not demonstrate 
any association between functional constipation and over-
weight status; however, this result differed from those of stud-
ies performed in developed countries. Moreover, this discrep-
ancy can be explained by hormonal, emotional, and genetic 
factors, as well as by eating habits, lifestyle, and financial sta-
tus in different countries11, in addition to the severity of func-
tional constipation.

This study is the first to show the relationship between 
increased abdominal circumference and functional constipa-
tion in children, specifically in girls. This result agrees with the 
amount of visceral fat observed using abdominal tomography 
in adult women with irritable bowel syndrome12. The fact that 
fecal incontinence was not observed in patients with functional 
constipation suggests that there was insufficient fecal retention 
in the colon that could increase the abdominal circumference. 
Notably, the relationship between functional constipation and 
abdominal circumference observed during our study agrees 
with the results of another study in Brazil that demonstrated a 
higher correlation between metabolic syndrome and abdominal 

Table 2. Body mass index, height-for-age z-score, abdominal 
circumference, abdominal circumference for height, and body 
composition of children according to sex and the presence of 
functional constipation.

Number of children with constipation: 65 girls and 36 boys. Number of 
children without constipation: 208 girls and 143 boys. Mean±standard 
deviation. aStudent’s t-test was performed for independent samples. Bold 
indicates statistically significant p-values.

Functional constipation
p-valuea

Yes No

Body mass index (kg/m2)

Girls 19.0±3.5 18.2±3.4 0.074

Boys 18.2±3.7 17.9±3.3 0.616

Total 18.7±3.6 18.1±3.4 0.079

Height for age (z-score)

Girls 0.3±1.1 0.4±0.9 0.590

Boys 0.3±0.9 0.3±1.1 0.806

Total 0.3±1.0 0.3±1.0 0.578

Abdominal circumference (cm)

Girls 64.5±9.2 61.9±8.8 0.036

Boys 62.9±9.4 62.5±8.9 0.693

Total 63.9±9.3 60.2±8.9 0.054

Abdominal circumferencea / height (cm)

Girls 0.47±0.1 0.46±0.1 0.274

Boys 0.47±0.1 0.46±0.0 0.524

Total 0.47±0.1 0.46±0.1 0.202

Lean mass (%)

Girls 74.2±7.8 74.9±7.3 0.541

Boys 76.3±7.3 77.0±0.6 0.705

Total 74.9±7.7 75.7±7.1 0.283

Fat mass (%)

Girls 25.8±7.8 25.0±7.1 0.470

Boys 23.7±7.3 22.9±6.7 0.701

Total 25.0±7.7 24.2±6.9 0.268

Table 3. Physical activity of children according to sex and the presence 
of functional constipation.

Number of children with constipation: 65 girls and 36 boys, n=36. Number 
of children without constipation: 208 girls and 143 boys. Mean±standard 
deviation. aStudent’s t-test was performed for independent samples, bPearson’s 
chi-square test.

Functional constipation
p-value

Yes No

Physical activity score

Girls 15.4±8.1 16.4±10.4 0.901a

Boys 20.7±16.3 18.7±10.1 0.792a

Total 17.3±11.9 17.3±10.3 0.601a

Active commuting to school

Girls 44.6% (29/65) 52.9% (110/208) 0.307b

Boys 55.6% (20/36) 62.2% (89/143) 0.587b

Total 48.5% (49/101) 56.7% (199/351) 0.179b
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Effect of contrast medium on early detection and analysis of 
mediastinal lymph nodes in computed tomography
Gökhan Polat1* , Merve Polat2 , Emrah Meletlioğlu3

INTRODUCTION
Lung cancer is the leading cause of death from cancer1. 
Mediastinal lymph node evaluation is important in the diag-
nosis, treatment, and follow-up of lung cancer because lung 
cancer often causes mediastinal and hilar lymph node involve-
ment1,2. In particular, lymphoscintigraphic evaluations revealed 
that the dominant route in lymphatic drainage was the bilat-
eral paratracheal area3. Therefore, the detection of paratracheal 
lymph nodes is an important factor in tumor staging3. Lymph 
node diagnosis, staging, and treatment protocol may vary4,5. 
A short axis >1 cm is an important criterion in the defini-
tion of the pathological lymph node6. However, some stud-
ies have shown that lymph nodes with a short axis <1 cm can 
also be pathological7-9. Therefore, determining the early met-
astatic involvement of the lymph nodes is very important for 
the patient’s prognosis5. In addition, suspicious lymph nodes 
should not be overlooked in lymph node surgeries. Detection 
of large lymph nodes is relatively easy during imaging and sur-
gical procedures, while detection of small lymph nodes is quite 

difficult. The most accurate detection of small lymph nodes can 
change the staging of the patient7,10. Thus, a patient’s surgery, 
treatment protocol, and prognosis may change.

Many imaging methods are used in the detection, staging, 
and follow-up of mediastinal lymph nodes. Methods such as 
computed tomography (CT), positron emission tomography, 
magnetic resonance imaging (MRI), and endobronchial ultra-
sonography can be used1,11-13. However, these methods have 
difficulties in detecting small lymph nodes, and their effec-
tiveness decreases10. Therefore, optimizing shooting techniques 
and increasing the efficiency of these methods by determining 
the factors affecting image quality are important problems in 
engineering and radiology sciences.

MRI has the advantage over CT that it is radiation free. 
However, since MRI does not provide evaluation of lung 
parenchyma, CT is still used more effectively in the lung and 
mediastinal area14. CT is an effective and important test in the 
diagnosis of early-stage lung cancer15. However, since it has 
the disadvantage of containing radiation dose, it should be 
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SUMMARY
OBJECTIVE: This study aimed to evaluate the diagnostic efficiency of contrast-to-noise and signal-to-noise ratios created by the contrast medium 

in detecting lymph nodes.

METHODS: In this study, 57 short-axis subcentimeter lymph nodes in 40 cardiac computed tomography patients with noncontrast- and contrast-enhanced 

phases were evaluated. The contrast-to-noise ratios and signal-to-noise ratios of noncontrast- and contrast-enhanced lymph node-mediastinal fat and 

aortic-mediastinal fat tissues were determined. In addition, lymph nodes in noncontrast- and contrast-enhanced series were evaluated subjectively.

RESULTS: There was a significant difference in lymph node-mediastinal fat signal-to-noise values between the contrast and noncontrast phases 

(p=0.0002). In the contrast phase, aortic density values were found to be 322.04±18.51 HU, lymph node density values were 76.41±23.41 HU, and 

mediastinal adipose tissue density values were -65.73±22.96 HU. Aortic-mediastinal fat contrast-to-noise ratio value was 20.23±6.92 and the lymph 

node-mediastinal fat contrast-to-noise ratio value was 6.43±2.07. A significant and moderate correlation was observed between aortic-mediastinal 

fat and lymph node-mediastinal fat contrast-to-noise ratio values in the contrast phase (r=0.605; p<0.001). In the contrast-enhanced series, there 

was a significant increase in the subjective detection of lymph nodes (p=0.0001).

CONCLUSION: In the detection of paratracheal lymph nodes, the contrast agent increases the detection of short-axis subcentimeter lymph nodes 

quantitatively and qualitatively. Contrast enhances and facilitates the detection of paratracheal lymph nodes.
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done with optimal and correct techniques. Thus, the patient 
is exposed to less radiation dose15. For this reason, protocols 
are being made for lung and mediastinal evaluation, and these 
protocols are being developed day by day16.

In our study, we aimed to evaluate the effect of vascular 
contrast material on contrast-to-noise ratio (CNR) and signal-
to-noise ratio (SNR) in CT and its effectiveness in subcenti-
metric lymph node diagnosis.

METHODS

Patient selection
This study was approved by the Atatürk University Scientific 
Ethics Committee (dated February 24, 2022; decision no. 
2/26). In this study, the images of the patients who had no 
known malignancy and who had 62 cardiac extractions were 
reviewed retrospectively. Notably, 5 patients with body mass 
index >30, 3 patients with mediastinal calcified lymphade-
nopathies, 3 patients whose lymph node evaluation was not 
performed due to artifacts, and 11 patients whose mediastinal 
paratracheal lymph nodes were not detected were excluded 
from the study. Only individuals with mediastinal subcenti-
metric lymph nodes were used in the study. Patients with lung 
pathology that may cause mediastinal lymph node formation 
and an increase in number were excluded from the study. Thus, 
the cardiac patient group in which only cardiac imaging was 
performed due to cardiac complaints and the mediastinal area 
was evaluated was selected. In total, 40 individuals who met 
the criteria were evaluated. In addition, 57 lymph nodes with 
a short axis <1 cm were evaluated in 40 patients.

Computed tomography protocol
CT examinations were performed with a 256-section CT scanner 
(Somatom Definition Flash®, Siemens Healthcare, Forscheim, 
Germany). Prospective ECG-gated high-pitch “flash spiral” 
technique was used to acquire the images with the follow-
ing parameters: 120 kVp; 3 mm slice thickness; 256×0.6 mm 
slice collimation; z-flying focal spot; 280 ms gantry rotation 
time; 3.4 pitch; 75 msn temporal resolution; tube current of 
80–140 mA; and topogram-based automatic tube current 
selection (CareDose 4D®, Siemens Healthcare). The contrast 
amount was 90–100 mL, and the injection rate was 4–5 mL/s.

Image analysis
Noncontrast and 15-s images of 40 patients in the aorta were 
evaluated in the mediastinal window (window width, 350 HU; 
level, 50 HU). Evaluations were made for lymph nodes located 

1 cm below the short axis at the paratracheal level. Hounsfield 
unit mean density and standard deviation (SD) values were 
determined by applying 0.10–0.15 cm2 to a region of interest 
(ROI) from the aortic lumen, paratracheal adipose tissue, and 
paratracheal lymph nodes in the cortical area. Aortic-mediastinal 
fat and paratracheal lymph node-mediastinal fat CNRs and 
SNRs were determined with the following formulas for con-
trast and noncontrast series. The SNR (Equation 1)

 is found by dividing the signal intensity (SI) by the SD. 
The CNR (Equation 2) is found by dividing the difference 
between the lesion and background ROI values by the square 
root of half the sum of the squares of the SD.

SNR = SI(ROIa)
SD(ROIa)

CNR = ROI(organ) − ROI(background)

√12 (SD(organ)
2 + SD(background)2)

� (1)

SNR = SI(ROIa)
SD(ROIa)

CNR = ROI(organ) − ROI(background)

√12 (SD(organ)
2 + SD(background)2)

� (2)

In addition, the lymph nodes were evaluated subjectively 
by two observers according to the clarity of the lymph node 
mediastinal fat border separation. Image quality was evaluated 
by two reviewers for lymph node and mediastinal adipose tissue 
separation. They were instructed to report lesion conspicuity on 
a 4-point scale (1, barely perceptible with presence debatable; 
2, subtle finding but likely a lesion; 3, definite lesion detected; 
and 4, strikingly evident and easily detected)17,18. The conspicu-
ity of undetected lesions was recorded as 0. The final data were 
obtained by averaging the data of two reviewers.

Statistical analysis
The normality of the data was checked using the D’Agostino-
Pearson test. The correlation between aortic-mediastinal adi-
pose tissue CNR data and lymph node-mediastinal adipose 
tissue CNR values was evaluated using the Spearman’s correla-
tion test. The relationship between CNR, SNR, and subjective 
evaluation between the contrast and noncontrast groups was 
evaluated using the Wilcoxon test.

RESULTS
The mean age of 40 patients was 49.05 years; 20 patients were 
male and 20 patients were female, with a female-to-male ratio of 
1. In 40 patients, 57 lymph nodes with a short axis <1 cm were 
evaluated. In the noncontrast phase, aortic density value was 
39.53±13.35 HU, lymph node density value was 29.3±15.85 HU, 
and mediastinal adipose tissue density value was -69.74±26.52 
HU. Aortic-mediastinal fat CNR value was 5.18±1.49; lymph 
node-mediastinal fat CNR value was 4.58±1.85. In the noncontrast 
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phase, a significantly high correlation was observed between aor-
tic-mediastinal fat and lymph node-mediastinal fat CNR val-
ues (r=0.833; p<0.0001) (Figure 1A). The noncontrast lymph 
node SNR was 2.23±1.68, and the aortic SNR was 3.85±4.63. 
No correlation was observed between lymph node SNR values 
and aortic SNR values in noncontrast series (r=0.164, p=0.31).

In the contrast phase, aortic density value was found 
to be 322.04±18.51 HU, lymph node density value was 
76.41±23.41 HU, and mediastinal adipose tissue density value 
was -65.73±22.96 HU. Aortic-mediastinal fat CNR value 
was 20.23±6.92; lymph node-mediastinal fat CNR value was 
6.43±2.07. A significant and moderate correlation was observed 
between aortic-mediastinal fat and lymph node-mediastinal fat 
CNR values in the contrast phase (r=0.605; p<0.001) (Figure 
1B). The contrast-enhanced lymph node SNR was 6.43±2.07, 
and the aortic SNR was 20.2±6.92. A significant moderate cor-
relation was observed between contrast-enhanced lymph node 
SNR values and aortic SNR values (r=0.5, p=0.001) (Table 1).

There was a significant difference in lymph node-medias-
tinal fat CNR values between the contrast and noncontrast 
phases (p=0.0002) (Figure 1C). As the signal rate created by 
the contrast increases, there is an increase in the mediastinal 
lymph node signal (Figure 2). Contrast-enhanced lymph node 
SNR values were also significantly higher than nonenhanced 
lymph node SNR values (p<0.0001) (Table 1).

In the subjective evaluation of lymph nodes among review-
ers, an agreement was high in terms of noncontrast- and con-
trast-enhanced groups (kappa 0.81 and 0.86, respectively). In 
the pre-contrast subjective evaluation of lymph nodes, the mean 
rating was 3.19±0.9, and in the post-contrast evaluation, the 
mean rating was 3.41±0.7. There was a significant increase in 
the subjective detection of the lymph node in the contrast-en-
hanced series (p=0.0001).

DISCUSSION
Our study showed that as the vascular contrast agent and its 
signal strength increase, the signal strength of lymph nodes also 
increases. Thus, the detectability of lymph nodes increases sig-
nificantly. Detection and follow-up of lymph nodes are import-
ant in many lung diseases, especially lung cancer1,13. Therefore, 
imaging methods, techniques, and evaluation criteria are also 
very important10. CT is an important one among these meth-
ods. In fact, with the detection power of CT, changes in staging 
guidelines have to be made19. However, lymph node detection in 
CT has not reached optimal levels. At this point, the specificity 
of CT is still 81%, while the sensitivity is still 55%.20 Although 
PET-CT increases this sensitivity and specificity, its effectiveness 
in small lymph nodes is still low21. In addition, PET-CT con-
tains a high radiation dose, and false-positive rates are high22. 

Figure 1. There was a correlation between aortic contrast-to-noise ratio values and lymph node contrast-to-noise ratio values in noncontrast-
enhanced (A) and contrast-enhanced (B) series. In the contrast-enhanced series, there was a significant increase in lymph contrast-to-noise ratio (C).

Table 1. Statistical analysis of contrast-to-noise ratio and signal-to-noise ratio values.

CNR
Correlation value

SNR
Correlation value

Aortic Lymph node aortic lymph node

Contrast phase 20.23±6.92 6.43±2.07
r=0.605
p<0.001

20.2±6.92 6.43±2.07
r=0.5

p=0.001

Noncontrast phase 5.18±1.49 4.58±1.85
r=0.833

p<0.0001
3.85±4.63 6.43±2.07

r=0.164
p=0.31

p-value – 0.0002 – – <0.0001 –
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Therefore, lymph node biopsy is still the gold standard for diag-
nosis23. At this point in the biopsy, it is an invasive procedure and 
can cause complications23. Some studies have shown that even 
respiratory activity during a CT scan can affect the detection 
of lymph nodes24. Therefore, it is necessary to increase the effi-
ciency of the techniques and to develop them continuously, and 
new protocols are created. This is the first study in the literature 
to determine the effect of vascular CNR on lymph node CNR.

Studies are carried out to use MRI in the staging of lung 
cancer. Many studies show that MRI plays an important role 
in detecting mediastinal lymph nodes25. However, studies that 
will establish many standardizations regarding MRI are still 
required1,25. In addition, CT is a feature that can be used as an 
advantage as it provides faster evaluation than MRI.

Huang et al. observed that the densities of metastatic and non-
metastatic lymph nodes increased significantly in contrast-enhanced 
CT images6. In our study, these data supported the increase in 
lymph node density in contrast-enhanced series. In addition, we 
showed that the CNR of the lymph nodes with the ground medi-
astinal adipose tissue increased. Huang et al. found no significant 
difference between the arterial and venous phases of the contrast 
medium in lymph nodes6. In our study, we examined the effect 
of the signal strength created by the contrast agent in the aorta on 
the contrast signal strength of the lymph nodes, independent of 
the contrast phase. We found a moderately significant correlation 
between the vascular CNR and the lymph node CNR.

Choi et al. found a significant increase in the CNR of lymph 
nodes in contrast-enhanced images18. This study supports the increase 
in lymph node CNR, as we obtained in the contrast-enhanced series 
in our study. In addition, our study is important in terms of show-
ing the effect of signal strength in the aortic lumen on the lymph 
node signal CNR in contrast-enhanced series. Aortic contrast signal 
strength can be affected by individual differences between individ-
uals, as well as by contrast delivery protocols (weight, blood pres-
sure, cardiac rate, etc.). Choi et al. found an increase in the degree 
of lesion salience in the subjective evaluation of the lymph node 
in the contrast-enhanced series of reviewers18. Our study shows a 
significant increase in subjective evaluation and supports these data.

Our study also showed a high correlation between aortic-me-
diastinal fat CNR values and lymph node-mediastinal fat CNR 
values in noncontrast series. In addition, the lymph node SNR 
value in the contrast-enhanced phase was also significantly higher 
than in the noncontrast phase. Many studies in the literature 
show that nonmetastatic lymph nodes are vascular dense26,27. The 
presence of this dense vascularity may explain the high correla-
tion of lymph nodes with major vascular structures such as the 
aorta in terms of CNR. However, in contrast-enhanced series, 
the moderate correlation between aortic CNR and lymph node 
CNR indicates that the increase in the signal created directly 
by the contrast in the vascular structure is not as much as the 
increase in the signal created in the lymph node. As seen in our 
data, the density increase created by the contrast in the aorta is 
about 8 times, while the increase in the density created in the 
lymph node is about 2.5 times. However, this density increase 
rate provided data that would affect the qualitative evaluation.

As a limitation of our study, we evaluated the detectability 
of nonmetastatic lymph nodes. Therefore, since the metastatic 
lymph nodes are on a variable pathological spectrum (increased 
or decreased vascularity, necrosis, etc.), the effect of aortic sig-
nal on the CNR varies28,29.

CONCLUSION
The contrast agent increases the detection of lymph nodes 
quantitatively and qualitatively. In addition, an increased aortic 
CNR facilitates lymph node detection. Contrast enhances and 
facilitates the detection of paratracheal lymph nodes.
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Figure 2. Noncontrast-enhanced aortic-mediastinal fat contrast-
to-noise ratio value 5.18, lymph node-mediastinal fat contrast-to-
noise ratio ratio 4.58; the contrast-enhanced aortic-mediastinal fat 
contrast-to-noise ratio value was 20.23, and the contrast-enhanced 
lymph node-mediastinal fat ratio was 6.43. In subjective evaluations, 
the mean of the lymph node was 3.19 in the noncontrast-enhanced 
image, and 3.41 in the contrast-enhanced image.
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Eating habits, anthropometry, lifestyle, and hypertension of a 
group of non-village indigenous women in Amazon, Brazil
Kleber Prado Liberal Rodrigues1 , Ana Valadares2* ,  
Hilka Alves Pereira1 , Quelly Schiave1 , Agnaldo Lopes Silva Filho1

INTRODUCTION
Relocating to urban centers can be seductive for indigenous 
people. This relocation is due to expectations regarding improv-
ing living conditions, access to health and education, the labor 
market, and the goods and services offered1. On the contrary, 
indigenous people have a different lifestyle from Western people, 
with the former having more physical activity and considerable 
energy expenditure2. In addition, this change has created a local 
scenario of socio-environmental vulnerability. It has exposed 
these indigenous people to consuming industrialized products 
and ultra-processed foods of low nutritional value, which are 
high energy, dense, low in fiber and micronutrients and rich 
in preservatives and industrial additives3. Greater exposure to 
salt, sugar, and industrialized foods associated with a seden-
tary lifestyle may cause excess weight3. Sedentarism, obesity, 
and overweight were also detected in several indigenous ethnic 
groups in the midwest region of Brazil4-6. It is crucial to high-
light the association between the growing relevance of obesity 
and comorbidities in indigenous populations4-6.

Another significant issue is the knowledge about the living 
and beliefs of the indigenous people. Identifying and under-
standing indigenous cultures has been linked with enhanced 
social and health care7.

In Manaus, there are three areas of occupation, not legally 
regulated, where many indigenous people live8. These occu-
pations are in public and private areas; currently, they are not 
exclusively indigenous occupations9,10.

The first indigenous neighborhood of Manaus, Tribes 
Park, is in the West zone of Manaus, with approximately 
20 ethnic groups. It is a place representative of non-village 
indigenous people11. Given the nutritional situation of the 
indigenous population, particularly considering the rapid 
nutritional transition in progress4,6, it is essential to empha-
size the need to carry out studies to collect data on this issue. 
The present study aimed to describe the anthropometric char-
acteristics, eating habits, and lifestyle of non-villages indig-
enous women living in Manaus, AM, and their association 
with hypertension.
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SUMMARY
OBJECTIVE: The aim of this study was to describe the anthropometric characteristics, eating habits, and lifestyle of non-village indigenous women 

living in Manaus, AM, and their association with hypertension.

METHODS: This cross-sectional (descriptive-analytical) study was carried out from January 2020 to December 2021 using a questionnaire for 

clinical, sociodemographic, and behavioral data. Non-pregnant women who belonged to Parque das Tribos for more than a year, declared themselves 

indigenous, and were over 18 years of age were included in the study.

RESULTS: In total, 21 ethnicities were identified, and 95 indigenous women were evaluated. The average age group was 36±12.1 years, the average 

height was 157 cm, and the body mass index was 28.8 kg/m2. The prevalence of systemic arterial hypertension was ±40%, and 68.5% had excess 

weight, with 29.1% having class I obesity. In all, 35.8% consumed a lot of salt, sugar, and industrialized foods, and 88.4% were sedentary.

CONCLUSION: Much of the sample presented excess weight, and almost all were sedentary. More than one-third had unappropriated eating 

habits. Hypertension was present in more than one-third of these indigenous women. There was an association between higher body mass index and 

hypertension. Knowing the characteristics of this group of non-village indigenous women may help determine the best health approach. The data 

demonstrate the necessity of preventive measures.
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METHODS

Study design
This is a cross-sectional study with a group of indigenous women 
living in the urban area of Manaus (Tribes Park), in which a 
questionnaire was applied to collect clinical, sociodemographic, 
and behavioral data. In addition, weight, height, body mass 
index (BMI), and blood pressure were recorded.

Sample size calculation
The sample size was calculated based on the partial census orga-
nized by the indigenous leaders of Tribes Park. A total of 124 
women who had the profile and presented the indigenous self-dec-
laration or Administrative Indigenous Birth Registry (RANI), 
aged over 18 years, resided in Tribes Park for over a year were 
included. The sampling error was 5.0% with a 95% confidence 
level, totaling a minimum sample of 94 indigenous people.

Data collection location
The initial meeting location was the main tent built next to the 
Chief ’s house, where public service is offered. Meetings were 
held to present the study proposal, in which they got to know 
and discussed the importance of the research in the study popu-
lation. After the initial meeting, the same researcher and collab-
orator set the day to collect data for each family. The place for 
the data collection was the house of each indigenous woman. 
All those women who met the inclusion criteria and accepted 
to participate were included in our analysis.

Inclusion criteria
The study included nonpregnant women belonging to the 
Tribes Park for more than a year who had self-declaration as 
indigenous people or the RANI; who were over 18 years of age; 
who communicated in Portuguese or understood its transla-
tion, without recent surgery in the torso area; and who did not 
have internal organ diseases that increased waist circumference.

Exclusion criteria
Women who were incapable to communicate in Portuguese, 
who had no self-declaration as indigenous people or the RANI, 
and who were below 18 years old were excluded.

Subjects and methods

Method of anthropometric and  
blood pressure data collection
A portable stadiometer measured the height, with the women stand-
ing barefoot, and requested to have their back to the marker in an 

anatomical position. An electronic platform scale (AltisÒ, porta-
ble, 20 g precision, maximum load 150 kg) was used to determine 
body weight, wearing light clothing. BMI was then calculated.

Blood pressure was measured using an automatic digital 
blood pressure device (OMRON HEM-742INTCÒ), in only 
1 day, taken three times, considering the average of the three 
readings on different occasions, according to the protocol of 
the Brazilian Guidelines on Arterial Hypertension12.

Data were collected using a questionnaire to assess sociode-
mographic, behavioral (eating, exercising, way of sleeping, and 
beliefs), and clinical variables. The questions asked about eat-
ing habits were if women often maintain the traditional foods 
used in the indigenous village, often use traditional white man 
food, and use large amounts of salt, sugar, and processed foods.

Data processing and analysis
The results were statistically analyzed using the R software ver-
sion 4.0.5. Quantitative variables were described by measures 
of centrality and dispersion, while qualitative variables were 
summarized in absolute and relative frequencies.

Ethical aspects
The ethics committee approved this research – CONEP, research 
CAEE 12193319.1.0000.5020 – and strictly followed the 
Resolutions of the National Council of Health n°466 of 2012 
and n° 304 of 2000 and Resolution N.304/2000 (items 2.2 and 
2.3) that deal with research of indigenous peoples. All women 
included in the present study signed a consent form.

RESULTS
There were 21 identified ethnic groups among the women: 
Apurinã, Kuripako, Marubo, Miranda, Munduruku, Mura, 
Piratapuia, Sateré Mawé, Tariano, Tikuna, Baniwa, Tukano, 
Tupinnamba, Wanano, Kokama, Baré, Dessano, Kanamary, 
Karapanã, Kulina, and Witoto. The Tukano ethnic group was 
the most frequently observed in the sample, with 18 indigenous 
women representing 18.9% of the interviewees, followed by 13 
(13.7%) women from Baré and 10 (10.5%) from the Kokama 
and Munduruku ethnic groups. The average age was 36±12.1 
years (mean/SD), and almost half (44.2%) of the women were 
homemakers. The average age at which they had their first child 
was 18.5 (±3.3). According to the sociodemographic form, 
93.6% were married. The average number of people living in 
the same household was 4.9 (5.16%). The houses were occu-
pied by couples, children, and their relatives. Notably, 66.3% 
of the women reported that they knew about sexually transmit-
ted diseases. Concerning the clinical profile of the participants, 
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27 (39%) indigenous women were classified as hypertensive. 
Seven reported having type II diabetes, three high glycemia 
(>100 and <126 mg/dL), three hypercholesterolemia, and three 
were diagnosed with cholelithiasis. Table 1 shows the charac-
teristics of the population and morbidities.

According to BMI classification, we identified women who 
were overweight and obese. The median height was 157 cm; 
the maximum was 170 cm and the minimum was 138 cm. 
Overweight and obesity were reported in 68.5% (overweight 
23.2%, obesity class I 29.5%, class II 14.7%, and class III 1.1%). 
Table 2 shows the classification of groups according to anthro-
pometry (BMI) and the presence of hypertension (p<0.001).

Concerning the data on their weekly eating habits, 22.1% 
maintained consuming traditional food in the indigenous 
settlement. A total of 42.1% often consumed a standard 
Westernized diet. Regularly, 35.8% used a significant amount 
of salt, especially with fish. They also said having excess sugar 
and consuming industrialized foods (soft drinks and processed 
meat). Table 3 illustrates the dietary and behavioral profile of 
non-village indigenous women.

DISCUSSION
The present study evaluated the anthropometric characteristics, 
eating habits, and lifestyle of non-village indigenous women 
living in Tribes Park in Manaus, Brazil, and their association 
with hypertension. A total of 21 ethnicities were identified, 
and 95 indigenous women were evaluated.

Over one-third of the women consumed a lot of salt, sugar, 
and industrialized foods, and almost 90% were sedentary. 
Overweight and obesity were reported in 68.5% of the inter-
viewers, which was higher than non-indigenous women from 
Manaus, Amazonas13. Other studies with non-village indigenous 
women presented the same problem4,14-16. Besides preserving 
some beliefs, losing original indigenous territory is related to 
weight gain. Physical activity is not practiced enough since they 
no longer need to walk long distances searching for food2,11.

Aspects related to excess weight in Brazilian capitals, includ-
ing those who self-declared as indigenous, revealed a prevalence 
of overweight in 55.9%, which was linked to arterial hyper-
tension and diabetes mellitus17,18.

Table 1. Characteristics of the population and morbidities (n=95).

SD: standard deviation. Occupation represents work with or without 
remuneration. Alcohol consumption represents intake once or more times 
a week. Physical activity referring to weekly practice – once or more times.

Age Years

Mean±SD 36±12.1

Median 34

Minimum 18

Maximum 74

Occupation (work with or without payment) (%)

Artisan 27.4

Housewife 44.2

Others 28.4

Education (years of schooling) (%)

<4 4.2

4–11 40.0

≤11 55.8

Ethnicity Morbidities (%)

Apurinã, Dessano 3.2

Kuripako, Marubo, Miranha, Mura, Witoto 1.1

Munduruku, Kokama 10.5

Piratapuia, Sateré Mawé 4.2

Tariano 8.4

Tikuna, Tupinnamba, Wanano,  
Kanamary, Karapana, Kulina

2.1

Baniwa 5.3

Tukano 18.9

Baré 13.7

Table 2. Classification of groups according to anthropometry (body mass index) and the presence of hypertension.

BMI: body mass index; PR: prevalence ratio; CI: confidence interval; SD: standard deviation.

Variable
Total 
n=95

Hypertension 39%

PR (95%CI) p-valueNegative
n=58

Positive 
n=37

BMI

Mean (SD) 29.2 (7.04) 24.5 (4.14) 32.2 (4.8)

6.20 (4.1–8.3) <0.001
Minimum–maximum 19.00–40.1 19.0–38.8 20.9–40.1

Mean (SD) 89 (16.3) 79.5 (7.41) 100 (16.3)

Minimum–maximum 67.00–141.00 67.00–105.00 68.00–141.00
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The prevalence of arterial hypertension is close to 40% in 
women from Tribes Park, and there was a significant associ-
ation between a group with a higher BMI and hypertension. 
Another study among indigenous women observed that over-
weight or obese respondents had approximately 50% higher 
hypertension prevalence than those with low or average weight4.

More than half of the interviewees had 11 or more years of 
schooling. This aspect is unusual among indigenous women, 
and other studies point out a low level of education among 
them. In Mato Grosso do Sul, Brazil, 82% of the women, with 
an average age of 35.5 years, had 4 or fewer years of education4. 
The unmet needs of the village population’s low education level 
may be due to requirements not being fulfilled, such as teacher 
shortages in language and intercultural matters19. Souza Filho 
et al., in a study of indigenous people from the Thura ethnic 
group in Amazonas, with a sample of 121 women, found that 
19.8% had education for 11 years20. The reason that Tribes Park 
has a higher level of education could be due to the assistance 
provided by the Municipal Department of Education through 
the Management of Indigenous School Education [Gerência de 
Educação Escolar Indígena (Geei)], with 17 teachers21.

The average fertility rate was three children per indigenous 
woman from Parque das Tribos. The fertility of indigenous 

people is decreasing, even among those residing in indigenous 
lands. However, pregnancy of indigenous adolescents, without 
much differentiation according to the urban or rural residence, 
remains at very high levels22. Nevertheless, the present study 
did not evaluate pregnancy below 18 years.

The alcohol intake among indigenous women was 15.8%. 
In line with this finding, other research evaluated 283 indigenous 
women of the ethnic groups Guarani and Terena in Dourados. 
Almost 90.0% of the women did not smoke or drink alcohol4. 
Nevertheless, another study found excessive alcohol consump-
tion perceived as an essential issue among indigenous people23. 
However, indigenous women’s alcohol use is at an early stage17,23,24.

The present study indicated an average height of 157 cm, 
which may be related to the 21 different ethnic groups found in 
the Tribes Park. Studies with 72 Yanomamis indigenous women 
from the Amazon indicated that 68.1% had less than 145 cm25.

As a limitation, the findings presented in this study do 
not directly represent any specific indigenous ethnic group in 
Brazil. The data were collected in Tribes Park, where 21 ethnic-
ities were identified. In addition, some information was based 
on interviews with possible bias. The diagnosis of hyperten-
sion was based on three measures of blood pressure on differ-
ent occasions in only 1 day. Finally, the study’s cross-sectional 
nature precludes inferring causality from associated risk fac-
tors. However, for the strengths of this study, we can include 
the fact that the data concerning the population of Tribes Park 
are unprecedented. We highlight that there are few studies on 
anthropometric characteristics, eating habits, lifestyle, and 
hypertension of non-village indigenous women.

CONCLUSION
Many non-village indigenous women living in Tribes Park, 
Manaus, had unhealthy eating habits. Much of the sam-
ple presented excess weight, and almost all were sedentary. 
Hypertension was present in more than one-third of these 
indigenous women, and there was an association between 
higher BMI and hypertension.

The findings from this study may contribute to indigenous 
women’s health policies, especially with the early use of educational 
campaigns on the importance of physical activity and healthy eating.

ETHICAL ASPECTS
We declare that we have no conflict of interest in disseminat-
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lation. This research was approved by the ethics and research 

Table 3. Dietary and behavioral profile of non-village indigenous 
women (n=95).

Alcohol subjective intake criteria once or more times a week; Physical activity 
referring to weekly practice once or more times a week.

Variable (%)

What is your weekly food routine?

Maintains the traditional food used in the indigenous village 22.1

Often use traditional white man food 42.1

Frequently uses large amounts of salt, sugars,  
and processed foods. Like soft drinks,  
fish preserved in salt, and preserves

35.8

Smoking

No 94.7

Past/never smoked 5.3

Alcohol consumption 

Yes 15.8

No 84.2

Practice of regular physical activity

Yes 11.6

No 88.4

Sleep in hammock

Yes 54.7

No 45.3



Characteristics of a group of non-village indigenous women

402

Rev Assoc Med Bras 2023;69(3):398-403

committee on July 10, 2019. We inform that the Ethics 
Committee approved this research – CONEP, research CAEE 
12193319.1.0000.5020 – and strictly followed the Resolutions 
of the National Health Council nº 466 of 2012 and nº 304 
of 2000 and Resolution nº 304/2000 (items 2.2 and 2.3) that 
deal with research patterns in the area of indigenous peoples.

AUTHORS’ CONTRIBUTIONS
ALSF: Conceptualization, Formal Analysis, Methodology, 
Supervision, Validation, Visualization, Writing – original 

draft, Writing – review & editing. AV: Conceptualization, 
Formal Analysis, Methodology, Supervision, Validation, 
Visualization, Writing – original draft, Writing – review & 
editing. KPLR: Conceptualization, Data curation, Formal 
Analysis, Funding acquisition, Investigation, Methodology, 
Project administration, Resources, Software, Supervision, 
Validation, Visualization, Writing – original draft, Writing 
– review & editing. HAP: Conceptualization, Visualization, 
Writing – original draft, Writing – review & editing. QS: 
Conceptualization, Visualization, Writing – original draft, 
Writing – review & editing.

REFERENCES
1.	 Ministério da Justiça e Segurança Pública. Povos indígenas: quem 

são? [Internet]. Brasília: Ministério da Justiça e Segurança Pública; 
2021 [cited on Nov 15, 2021]. Available from: https://www.gov.
br/funai/pt-br/atuação/povos-indígenas/quem-são

2.	 Rocha ESC, Toledo NN, Pina RMP, Fausto MCR, D’Viana AL, Lacerda 
RA. Primary health care attributes in the context of indigenous 
health. Rev Bras Enferm. 2020;73(5):e20190641. https://doi.
org/10.1590/0034-7167-2019-0641

3.	 Fraser B. Head of Indian Affairs Foundation fired in Brazil. Lancet. 
2019;393(10190):2481. https://doi.org/10.1016/S0140-
6736(19)31468-0

4.	 Almeida JB, Kian KO, Lima RC, Souza MC. Total and abdominal 
adiposity and hypertension in indigenous women in midwest Brazil. 
PLoS One. 2016;11(6):e0155528. https://doi.org/10.1371/journal.
pone.0155528

5.	 Hursting SD, Digiovanni J, Dannenberg AJ, Azrad M, Leroith 
D, Demark-Wahnefried W, et al. Obesity, energy balance, and 
cancer: new opportunities for prevention. Cancer Prev Res (Phila). 
2012;5(11):1260-72. https://doi.org/10.1158/1940-6207.CAPR-
12-0140

6.	 Mazzeti CMS. Estado nutricional dos indígenas Pataxó de 5 aldeias 
de Minas Gerais, Brazil [dissertação] [Internet]. Belo Horizonte: 
Escola de Enfermagem, Universidade Federal de Minas Gerais; 
2020 [cited on Mar 6, 2020]. Available from: http://hdl.handle.
net/1843/ANDO-9VFNS5

7.	 Shepherd SM, Delgado RH, Sherwood J, Paradies Y. The impact of 
indigenous cultural identity and cultural engagement on violent 
offending. BMC Public Health. 2017;18:50. https://doi.org/10.1186/
s12889-017-4603-2

8.	 Nascimento RL, Carvalho FO, Araujo FS, Melo-Marins D, Carneiro 
MVO, Saraiva LC, et al. Anthropometric and hemodynamic indicators 
associated with arterial hypertension in sedentary people. Res Soc 
Dev. 2021;30(2):55-78. https://doi.org/10.33448/rsd-v10i7.16603

9.	 Pereira JCM. Indígenas na metrópole: lutas multiétnicas e identidade 
coletiva na cidade de Manaus (AM). Rio de Janeiro: PPGAS/MN/
UFRJ; 2018.

10.	 Pereira, JCM. Indígenas na cidade de Manaus (AM). Novos Cad 
NAEA. 2021;23(3):11-31. https://doi.org/10.5801/ncn.v23i3.8257

11.	 Santos GS. Territórios pluriétnicos em construção: a proximidade, 
a poiesis e a praxis dos indígenas em Manaus [tese]. Manaus: 
Universidade Federal do Amazonas; 2016.

12.	 Corrêa MM, Tomasi E, Thumé E, Oliveira ERA, Facchini LA. Waist-
to-height ratio as an anthropometric marker of overweight in 
elderly Brazilians. Cad Saude Publica. 2017;33(5):e00195315. 
https://doi.org/10.1590/0102-311X00195315

13.	 Jayedi A, Soltani S, Zargar MS, Khan TA, Shab-Bidar S. Gordura 
central e risco de todas as causas de mortalidade: revisão sistemática 
e meta-análise dose-resposta de 72 estudos prospectivos de coorte. 
BMJ. 2020;370:m3324.

14.	 Soares LP, Fabbro ALD, Silva AS, Sartorelli DS, Franco LF, Kuhn 
PC, et al. Cardiovascular risk in Xavante indigenous population. 
Arq Bras Cardiol. 2018;110(6):542-50. https://doi.org/10.5935/
abc.20180090

15.	 Cervantes A, Singh RG, Kim JU, Souza SV, Petrov MS. Relationship 
of anthropometric indices to abdominal body composition: a 
multiethnic New Zealand magnetic resonance imaging study. J 
Clin Med Res. 2019;11(6):435-46. https://doi.org/10.14740/
jocmr3820

16.	 Ministério da Saúde. Secretaria de Vigilância em Saúde. Departamento 
de Análise em Saúde e Vigilância de Doenças Não Transmissíveis. 
Vigitel Brazil 2019: vigilância de fatores de risco e proteção para 
doenças crônicas por inquérito telefônico. Brasília: Ministério da 
Saúde; 2020.

17.	 Oliveira RC, Nicolau BF, Levine A, Mendonça AVM, Videira V, 
Vargas AMD, et al. “Tihik quando bebe Kaxmuk não tem pai, nem 
mãe, nem irmão”: percepções sociaisdas consequências do uso 
da cachaça no povo indígena Maxakali/MG/Brazil. Cienc Saude 
Colet. 2019;24(8):2883-94. https://doi.org/10.1590/1413-
81232018248.16992017

18.	 Sousa APM, Pereira IC, Araujo LL, Rocha MR, Bandeira HMM, 
Lima LHO. Prevalência e fatores associados ao excesso de peso em 
adultos nas capitais e no Distrito Federal, Brazil, 2019. Epidemiol 
Serv Saude. 2021;30(3):e2020838. https://doi.org/10.1590/
S1679-49742021000300014

19.	 	 Mizetti MCF, Krolow IRC, Teixeira MRF. Access of indigenous 
peoples to formal education: science education: a challenge, a reality. 
Pro-Posições. 2020;31:e20170147. https://doi.org/10.1590/1980-
6248-2017-0147

20.	 Souza Filho ZA, Ferreira AA, Dos Santos J, Meira KC, Pierin AMG. 
Cardiovascular risk factors with an emphasis on hypertension in the 
Mura Indians from Amazonia. BMC Public Health. 2018;18(1):1251. 
https://doi.org/10.1186/s12889-018-6160-8

21.	 Araujo B. Projeto educacional resgata cultura indígena no 
Parque das Tribos. Em tempo [Internet]. 9 Mar 2020 [cited on 
Nov 3, 2021]. Available from: http://www.povosindigenas.blog.

http://www.gov.br/funai/pt-br/atuação/povos-indígenas/quem
http://www.gov.br/funai/pt-br/atuação/povos-indígenas/quem
http://www.gov.br/funai/pt-br/atuação/povos-indígenas/quem
http://www.gov.br/funai/pt-br/atuação/povos-indígenas/quem
https://doi.org/10.1590/0034-7167-2019-0641
https://doi.org/10.1590/0034-7167-2019-0641
https://doi.org/10.1016/S0140-6736(19)31468-0
https://doi.org/10.1016/S0140-6736(19)31468-0
https://doi.org/10.1371/journal.pone.0155528
https://doi.org/10.1371/journal.pone.0155528
https://doi.org/10.1158/1940-6207.CAPR-12-0140
https://doi.org/10.1158/1940-6207.CAPR-12-0140
http://hdl.handle.net/1843/ANDO-9VFNS5
http://hdl.handle.net/1843/ANDO-9VFNS5
https://doi.org/10.1186/s12889-017-4603-2
https://doi.org/10.1186/s12889-017-4603-2
https://doi.org/10.33448/rsd-v10i7.16603
https://doi.org/10.5801/ncn.v23i3.8257
https://doi.org/10.1590/0102-311X00195315
https://doi.org/10.5935/abc.20180090
https://doi.org/10.5935/abc.20180090
https://doi.org/10.14740/jocmr3820
https://doi.org/10.14740/jocmr3820
https://doi.org/10.1590/1413-81232018248.16992017
https://doi.org/10.1590/1413-81232018248.16992017
https://doi.org/10.1590/S1679-49742021000300014
https://doi.org/10.1590/S1679-49742021000300014
https://doi.org/10.1590/1980-6248-2017-0147
https://doi.org/10.1590/1980-6248-2017-0147
https://doi.org/10.1186/s12889-018-6160-8
http://www.povosindigenas.blog.br/v1/2020/03/04/am-projeto-educacional-resgata-cultura-indigena-no-parque-das-tribos/


Rodrigues, K. P. L. et al.

403

Rev Assoc Med Bras 2023;69(3):398-403

br/v1/2020/03/04/am-projeto-educacional-resgata-cultura-
indigena-no-parque-das-tribos/

22.	 Wong LLR. Tendências da fecundidade dos povos indígenas nos 
Censos Demográficos brasileiros de 1991 a 2010. Rev Bras Estud 
Popul. 2016;33(2):399-421. https://doi.org/10.20947/S0102-
30982016a0038

23.	  Souza RSB, Oliveira JC, Araújo VE, Teodoro MLM. Instrumentos 
para a avaliação do uso de álcool em comunidades indígenas – 
revisão sistemática. Temas Psicol. 2018;26(3):1589-603. https://
doi.org/10.9788/TP2018.3-16En

24.	 Mendes APM, Alfonso J-OR, Langdon EJ, Grisotti M, Martínez-
Hernáez A. Representações e práticas de cuidado dos profissionais 
da saúde indígena em relação ao uso de álcool. Cienc Saude 
Colet. 2020;25(5):1809-18. https://doi.org/10.1590/1413-
81232020255.34442019

25.	 Orellana JDY, Marrero L, Alves CLM, Ruiz CMV, Hacon SS, Oliveira 
MW, et al. Associação de baixa estatura severa em crianças indígenas 
Yanomami com baixa estatura materna: indícios de transmissão 
intergeracional. Cienc Saúde Colet. 2019;24(7):2778-83. https://
doi.org/10.1590/1413-81232018245.17062017

http://www.povosindigenas.blog.br/v1/2020/03/04/am-projeto-educacional-resgata-cultura-indigena-no-parque-das-tribos/
http://www.povosindigenas.blog.br/v1/2020/03/04/am-projeto-educacional-resgata-cultura-indigena-no-parque-das-tribos/
https://doi.org/10.20947/S0102-30982016a0038
https://doi.org/10.20947/S0102-30982016a0038
https://doi.org/10.9788/TP2018.3-16En
https://doi.org/10.9788/TP2018.3-16En
https://doi.org/10.1590/1413-81232020255.34442019
https://doi.org/10.1590/1413-81232020255.34442019
https://doi.org/10.1590/1413-81232018245.17062017
https://doi.org/10.1590/1413-81232018245.17062017


404

Rev Assoc Med Bras 2023;69(3):404-409

ORIGINAL ARTICLE https://doi.org/10.1590/1806-9282.20220978

Maternal visceral adiposity and fetal biometry in  women with 
obesity and diabetes
Karina Reis de Melo Lopes1 , João Guilherme Alves2 , Alex Sandro Rolland Souza2,3,4*

INTRODUCTION
Obesity and diabetes are major public health concerns that 
can affect pregnant women and cause adverse maternal and 
fetal outcomes worldwide. Normal pregnancy is characterized 
by an insulin resistance state in order to supply the increasing 
metabolic demands of the developing fetus. The consequence 
of such physiological insulin resistance is an increase in insu-
lin secretion, and failure to do so leads to gestational diabetes 
mellitus (GDM)1. It is important to note that overweight and 
obese individuals are more insulin-resistant than their lean 
counterparts and also more susceptible to beta-cell dysfunc-
tion in the pancreas2.

It is known that the nutritional status of the mother and the 
consequent hyperglycemia and hyperinsulinemia can directly 
influence fetal growth. Excessive fetal growth is probably the 
most frequent and important outcome of GDM. Likewise, the 
association between maternal obesity and birth weight is also well 
documented3. Both maternal obesity and gestational diabetes 
have been associated with newborn adiposity3-5. Pre-pregnancy 

and during pregnancy, maternal body composition can influ-
ence the body fat mass of the offspring from fetal life through 
adolescence and can predict the risk of obesity in adulthood6,7.

Studies suggest that central adiposity has a stronger associa-
tion with complications related to obesity compared to periph-
eral adiposity. During pregnancy, there is also evidence that 
central adiposity, compared to the peripheral, is associated with 
glucose intolerance, gestational diabetes, and increased birth 
weight8,9. In addition, it has been demonstrated that maternal 
visceral adiposity has a stronger association with birth weight 
than maternal body mass index (BMI)9.

Despite the wide evidence of maternal body composition 
and metabolism’s influence on offspring body composition and 
cardiometabolic risk, little is known about their role in fetal 
growth and fat accumulation. The effect of maternal visceral 
adiposity on fetal growth and body composition is not yet 
well established, and there is no data on the effect of maternal 
visceral adiposity on fetal growth among obese and diabetic 
pregnant women. This study aimed to investigate and compare 
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SUMMARY
OBJECTIVE: The aim of this study was to compare the correlation of maternal visceral adiposity with sonographic variables related to fetal biometry 

in the second trimester of pregnancy in mothers who were previously obese versus nonobese and gestational diabetic versus nondiabetic.

METHODS: This cross-sectional study included 583 pregnant women who received prenatal care between October 2011 and September 2013 at 

the Instituto de Medicina Integral Prof. Fernando Figueira, northeast of Brazil. Maternal visceral adiposity was measured by ultrasound examination at the 

same time as fetal biometry. Gestational age was 14.9±3.2 weeks. The correlation between maternal visceral adiposity and fetal biometric variables 

was evaluated using Pearson’s correlation coefficient. Among the groups, the correlation coefficients were compared using Fisher’s Z-test. This test 

was also used to evaluate the null hypothesis of correlation coefficients between pairs of variables.

RESULTS: Maternal visceral adiposity positively correlated with fetal abdominal circumference, estimated fetal weight, head circumference, femur 

length, and biparietal diameter in pregnant women with obesity, nonobesity, gestational diabetes, and nondiabetes, but the correlation coefficients 

were statistically similar among the groups.

CONCLUSION: Maternal visceral adiposity positively correlated with fetal biometry in the second trimester of pregnancy in the same manner in 

pregnant women previously obese and nonobese, as well as in pregnant women with gestational diabetes and nondiabetes.

KEYWORDS: Intra-abdominal fat. Body composition. Ultrasonography, prenatal. Diabetes, gestational. Obesity. Fetal weight.
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the correlation of maternal visceral adiposity with sonographic 
parameters of fetal biometry in the second trimester of preg-
nancy in obese, nonobese, gestational diabetic, and nondia-
betic pregnant women.

METHODS
This retrospective cross-sectional study included pregnant 
women who received prenatal care at the Instituto de Medicina 
Integral Prof. Fernando Figueira (IMIP) between October 2011 
and September 2013, and who started their prenatal care before 
the 28th week of gestation. Participants were excluded from 
the study if they had pre-pregnancy diabetes mellitus, multiple 
gestations, mental disability, the absence of a legal representa-
tive in adolescents, and fetal abnormalities.

The variables studied to characterize the population were 
age, gestational age, ethnicity, income, and schooling. The inde-
pendent variable was maternal visceral adiposity. The depen-
dent variables were the fetal measurements [biparietal diameter 
(BPD), head circumference (HC), abdominal circumference 
(AC), estimated fetal weight (EFW), femur length (FL), and 
the ratios BPD/FL, HC/AC, FL/HC, EFW/BPD, and EFW/
HC], obesity, and GDM.

Obese women were considered those with a pre-preg-
nancy BMI ≥30 kg/m2. Pre-pregnancy BMI was determined 
using the informed pre-pregnancy weight and height mea-
sured at prenatal care. In the first prenatal care visit, fast-
ing glucose was obtained. It was considered clinical diabetes 
during pregnancy if the fasting blood glucose was ≥126 mg/
dl, if the glycated hemoglobin (HbA1c) was ≥6.5%, or if a 
random plasma glucose of ≥200 mg/dl was detected. Between 
the 24th and 28th gestational weeks, those with values <92 
mg/dl underwent the oral glucose tolerance test with 75 g 
intake (OGTT-75g). For this test, fasting values ≥92 mg/dl 
or ≥180 mg/dl within the first hour, or ≥153 mg/dl in the 
second hour, were considered GDM10.

During routine ultrasound examination, maternal vis-
ceral adiposity was assessed by ultrasonography, performed 
by a single qualified sonographer (A.S.R.S.), once for each 
patient. The thickness of visceral fat was measured in cen-
timeters (cm) from the inner edge of the rectus abdominis 
muscle, at the linea alba level, in mesogastric region, to the 
anterior wall of the abdominal aorta (Figure 1)11. The mea-
surement was made using Philips 22Ui equipment with a 5- 
to 9-MHz transducer (Koninklijke Philips, Amsterdam, the 
Netherlands). Fetal biometry measurements were performed 
on the same occasion, by the same operator. This technique 
has been validated12,13.

Sample size was based on a previous study by these same 
authors, who evaluated the correlation between maternal vis-
ceral adiposity and fetal biometry14. The correlations between 
maternal visceral adiposity and fetal biometric variables were 
evaluated using Pearson’s correlation coefficient. Among the 
groups, the correlation coefficients were compared using Fisher’s 
Z-test. This test was also used to test the null hypothesis of 
correlation coefficients between pairs of variables. To test the 
null hypothesis of adjusted correlation coefficients (partial cor-
relation coefficients), the Student’s t-test was used. Statistical 
analysis was performed with STATA 12.1 SE (StataCorp, 
Texas, USA). A p-value of less than 0.05 was considered sta-
tistically significant.

Participants gave written informed consent, and the research 
protocol was approved by the IMIP Ethics Committee before 
the study began, CAAE number 48051515.5.0000.5201, 
October 15, 2015.

RESULTS
A total of 583 participants were included in the study. The age 
of pregnant women ranged from 16 to 41 years (mean 26±3 
years), and the median number of years of schooling was 12 
years. Most of them described themselves as mulattos, and 
90% had a mensal income of up to two minimum wages 
(U$400.00). Of the 583 participants, obesity and gestational 
diabetes were observed in 163 (35.7%) and 71 (12.2%), 
respectively. Gestational diabetes was more frequent in preg-
nant women with obesity as compared to pregnant women 
without obesity [30/163 (18.4%) versus 31/420 (7.3%), 
p<0.001]. The ultrasound measurement of maternal visceral 

Figure 1. Visceral fat measurement.
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adiposity and fetal biometry was performed at a mean gesta-
tional age of 14.9 (±3.2) weeks of amenorrhea, median age 
of 15.2 weeks, and interquartile range from 13 to 17.2 weeks. 
The mean visceral adiposity was 7.6 (±1.84) cm. Notably, 
14.4% of women were obese (BMI ≥30 kg/m2), 26.6% were 
overweight (BMI ≥25 and <30 kg/m2), and 10.4% developed 
gestational diabetes.

Maternal visceral adiposity positively correlated with 
fetal AC, EFW, HC, FL, and BPD in obese, nonobese, ges-
tational diabetic, and nondiabetic pregnant women (Table 1). 
There was a negative correlation between the ratios of BPD/
FL and HC/AC (Table 1). The correlation coefficients were 
statistically similar among the groups (Table 1). The analy-
sis of the correlation of maternal visceral adiposity and fetal 
biometric parameters remained statistically significant after 
controlling for age, gestational age, ethnicity, income, and 
schooling (Table 2).

DISCUSSION
The present study showed that there was a statistically sig-
nificant correlation between maternal visceral adiposity and 
fetal biometric parameters in the second trimester of preg-
nancy, even after controlling for gestational age, in groups 
of obese, nonobese, gestational diabetic, and nondiabetic 
women. There was no statistical difference when the correla-
tion coefficient of the previously obese and nonobese groups 
was compared. Neither there was a statistical difference when 
the correlation coefficient of the gestational diabetic and non-
diabetic groups was compared.

Obesity and gestational diabetes are strongly associated with 
neonatal macrosomia and adiposity3,4; therefore, one would 
expect a greater correlation between fetal biometry and mater-
nal visceral adiposity in these groups, compared to controls. 
However, the exact roles of fetal growth determinants remain 
to be elucidated. There is evidence of the association between 

Table 1. Pearson’s correlation coefficients between maternal visceral adiposity and fetal sonographic parameters in the second trimester of 
pregnancy in obese, nonobese, diabetic, and nondiabetic women.

†Fisher’s Z-test to test the hypothesis that Pearson’s correlation coefficient was zero. ††Fisher’s Z-test to test the hypothesis of equality of Pearson’s correlation coefficients.

Fetal biometric 
parameters

Obese Nonobese
p††

Diabetic Nondiabetic
p††

r (n) p† r (n) p† r (n) p† r (n) p†

Abdominal 
circumference (AC)

0.60 (82) <0.001 0.54 (501) <0.001 0.424 0.67 (38) <0.001 0.49 (443) <0.001 0.132

Estimated fetal 
weight (EFW)

0.57 (80) <0.001 0.54 (491) <0.001 0.677 0.70 (38) <0.001 0.50 (429) <0.001 0.072

Head  
circumference (HC)

0.59 (82) <0.001 0.53 (501) <0.001 0.475 0.64 (38) <0.001 0.49 (443) <0.001 0.182

Femur length (FL) 0.58 (82) <0.001 0.52 (501) <0.001 0.477 0.62 (38) <0.001 0.48 (443) <0.001 0.248

Biparietal  
diameter (BPD)

0.58 (82) <0.001 0.54 (501) <0.001 0.617 0.65 (38) <0.001 0.49 (443) <0.001 0.194

Ratio BPD/FL -0.27 (82) 0.013 -0.28 (501) <0.001 0.971 -0.31 (38) 0.062 -0.28 (443) <0.001 1.110

Ratio HC/AC -0.43 (79) <0.001 -0.27 (493) <0.001 1.868 -0.37 (38) 0.021 -0.24 (432) <0.001 1.585

Ratio FL/AC 0.01 (82) 0.903 0.14 (501) 0.002 1.688 0.01 (38) 0.950 0.14 (443) 0.003 1.542

Ratio EFW/BPD 0.69 (44) <0.001 0.54 (264) <0.001 0.124 0.71 (25) <0.001 0.51 (246) <0.001 0.156

Ratio EFW/HC 0.66 (44) <0.001 0.52 (264) <0.001 0.206 0.71 (25) <0.001 0.51 (246) <0.001 0.149

Table 2. Pearson’s partial correlation coefficients between maternal visceral adiposity and fetal sonographic parameters in the second trimester 
of pregnancy in obese, nonobese, diabetic, and nondiabetic women, after adjusting for age, gestational age, ethnicity, income, and schooling.

†Student’s t-test (Stata 12.1: command pcorr). ††Teste Z.

Fetal biometric 
parameters

Obese Nonobese
p††

Diabetic Nondiabetic
p††

r (n) p† r (n) p† r (n) p† r (n) p†

Abdominal 
circumference (AC)

0.59 (58) <0.001 0.54 (322) <0.001 0.615 0.73 (32) <0.001
0.53 

(400)
<0.001 0.078

Estimated fetal 
weight (EFW)

0.60 (58) <0.001 0.57 (316) <0.001 0.755 0.74 (32) <0.001
0.55 

(391)
<0.001 0.085
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maternal obesity and fetal body composition in the third tri-
mester of pregnancy12, while another study found no associa-
tion between maternal obesity and fetal growth in the third and 
second trimesters13,14. Another interesting study evaluated the 
association between newborn adiposity and fetal growth14-17. 
They demonstrated an association of newborn adiposity with 
EFW in the third trimester, but not in the second trimester18. 
In contrast, fetal growth in the third trimester was not asso-
ciated with adiposity in adulthood. One study evaluated the 
relationship between birth weight and the growth rate in the 
third trimester with body composition and metabolism of glu-
cose in adulthood using differences between pairs of twins. 
Birth weight was inversely associated with both visceral and 
subcutaneous fat in adulthood; on the contrary, there was no 
association with insulin resistance. In contrast, fetal growth 
rate during the third trimester was not associated with visceral 
or subcutaneous fat in adults. These data suggest that distinct 
metabolic and anthropometric trajectories, which influence 
the risk of developing type 2 diabetes in adults, are deter-
mined according to the period of growth restriction during 
pregnancy18. In the present study, fetal biometry was mea-
sured during the second trimester, at a mean gestational age 
of 22 weeks. It is possible that the effect of maternal obesity, 
and especially gestational diabetes, on fetal growth is more 
evident later in pregnancy.

One question that arises is whether the increased risk 
of adverse fetal outcome in obese women is associated with 
obesity alone or with an increased risk of developing GDM. 
The Hyperglycemia and Adverse Pregnancy Outcome study 
included more than 23,000 pairs of mothers and babies and 
showed a strong linear association between fasting glucose 
and post-glucose load with the incidence of macrosomia and 
neonatal adiposity4. An European multicenter study involving 
seven countries also showed that both maternal obesity and the 
presence of GDM are independent risk factors for perinatal 
complications. However, maternal obesity has a greater relative 
influence on the risk of macrosomia19. Because of the inter-
related effect of obesity and diabetes on fetal growth, in the 
present study, we compared the correlation coefficients of the 
obese and gestational diabetic groups with a control group of 
nonobese and nondiabetic pregnant women, but there was still 
no statistical difference (data not shown) between the groups.

Considering the determinants of fetal growth, it has also 
been documented that there is a positive correlation between 
fetal AC and glucose levels in maternal blood in nonobese and 
nondiabetic pregnant women20. In this regard, there seems to be 
a trend toward increased fetal AC in fetuses of pregnant women 
with GDM, when compared to controls at the beginning of the 

last trimester (p=0.077) and at delivery (p=0.078)21. Together, 
these data suggest that the metabolic determinants of fetal 
growth would have a more important role in fetal tissues sen-
sitive to insulin, such as adipose tissue, as represented by AC 
measurement. However, in the present study, maternal visceral 
adiposity positively correlated with fetal biometric parameters 
representing tissues that were both sensitive and nonsensitive 
to insulin. Although there was no statistical difference, in the 
present study, there was a tendency of greater AC and EFW 
in the gestational diabetic group. It is possible that in larger 
studies, and maybe in studies during the third trimester, this 
difference will become significant.

The distribution of fat is very important when analyzing 
outcomes associated with obesity22 and is commonly categorized 
as central adiposity (visceral) when there is an excess of fat in 
the thoracoabdominal area and peripheral when the accumu-
lation of fat occurs in the subcutaneous tissue, particularly in 
the hips, thighs, and legs23. Maternal obesity is usually defined 
as a high pre-pregnancy BMI and is associated with adverse 
outcomes24. However, BMI does not adequately differentiate 
the contributions of the muscles and the abdominal or vis-
ceral fat to body weight22. It is known that central visceral fat 
is more related to the risk of metabolic disease when compared 
to subcutaneous fat25.

On this subject, central adiposity predicts more accurately 
than the BMI the risk for type 2 diabetes26 and insulin resis-
tance development in adults. On the contrary, peripheral fat 
seems to have a dampening effect or to shield some risks related 
to weight25. Regarding fetal growth, recent data, including 740 
pregnant women, report no correlation between pre-pregnancy 
BMI and fetal biometric parameters such as HC, AC, BPD, and 
EFW in the second trimester of pregnancy, although maternal 
visceral adiposity is positively correlated with all those param-
eters14. In the present study, maternal visceral adiposity posi-
tively correlated with CC, CA, DBP, and EFW in the second 
trimester of obese, nonobese, diabetic, and nondiabetic mothers.

Our study has some limitations. First, it had a sectional 
design. Visceral fat and fetal biometry were measured only 
once, although the recommended techniques had been fol-
lowed. Second, fat distribution during fetal life may be influ-
enced by gender, and we could not identify this variable. 
In fact, the effect of gender on the fat distribution of the fetus 
is not completely known. Third, many variables influence 
fetal growth and can potentially alter the distribution of fetal 
fat. Unfortunately, we could not control them all. However, 
our study has strengths. The study addressed a topic not yet 
studied, and an adequate sample was studied; besides that, 
validated techniques were used.
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Several studies point to an association between maternal 
nutrition during pregnancy and fetal development, influenc-
ing the body composition of the offspring24. This body com-
position in early life may influence the development of obe-
sity in childhood and adulthood. However, little is known 
about the role of growth trajectories and intrauterine body 
composition as determinants of adverse metabolic outcomes 
in extrauterine life.

CONCLUSION
The present study found no significant difference between the 
correlation of maternal visceral adiposity and fetal biometric 
parameters when comparing obese and nonobese mothers, or 
gestational diabetic and nondiabetic mothers in the second 
trimester of pregnancy. Larger studies that investigate these 
correlations in the second and third trimesters may contribute 

to a better understanding of the exact role and timing of each 
factor in determining fetal growth.
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Effects of maternal anxiety on fetal and maternal circulation
Tiago Ferreira Jorge1 , Roseli Mieko Yamamoto Nomura1*

INTRODUCTION
Several physiological, anatomical, and psychological changes 
occur in women during gestation that are essential to ensure 
adequate fetal growth and development. During the pregnancy, 
expectant mothers usually present anxiety related to the accep-
tance of body changes, growth of the fetus, and, at the third tri-
mester, maternal anxiety increases related to fear of labor and the 
need for readjustment of lifestyle with others and the new baby.

Few studies have been done regarding an association between 
maternal psychological status and maternal-fetal circulation. 
Fu et al. concluded that poor mental health during pregnancy 
is found to have an adverse effect on umbilical artery and fetal 
cerebral circulation evaluated by Doppler ultrasound1. Levine 
et al.2, in a systematic review, concluded that there is limited 
evidence that prenatal stress is associated with changes in cir-
culation. In particular, studies of life stress during pregnancy 
and birth outcomes confirm that the mother’s emotional status 
affects the developing baby. High levels of perceived maternal 
stress and anxiety are also associated with preterm birth3, birth 
weight4,5, and small-sized infants for gestational age6.

Doppler velocimetry results of uterine artery (UtA), umbil-
ical artery (UA), fetal middle cerebral artery (MCA), and fetal 

venous circulation have been linked with adverse perinatal out-
comes. However, few studies have assessed their potential rela-
tionship with prenatal maternal anxiety. This study was con-
ducted in order to evaluate the association between maternal 
anxiety in the third trimester and changes in fetal and maternal 
circulation assessed by Doppler velocimetry.

METHODS
A prospective comparative study was carried out at the prena-
tal clinic of the University Hospital. The study was approved 
by the Local Human Research Ethics Committee (CAAE 
56059116.9.0000.5505), and all participants signed an informed 
consent form. The inclusion criteria were pregnant women 
presenting good health, a singleton pregnancy, maternal age 
between 18 and 40 years, gestational age between 36 and 40 
weeks, and no regular use of medication.

Gestational age was based on the last menstrual period 
and confirmed by first-trimester ultrasound. Each woman 
was initially evaluated by ultrasound, and measurements were 
obtained for fetal biometry and the amniotic fluid index. Fetal 
Doppler velocimetry measurements were taken of the UtA, 
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SUMMARY
OBJECTIVE: The aim of this study was to evaluate the association between maternal anxiety in the third trimester and changes in fetal and maternal 

circulation assessed by Doppler velocimetry.

METHODS: This is a prospective, cross-sectional study. The inclusion criteria were good health, a singleton pregnancy, maternal age between 18 

and 40 years, and gestational age between 34 and 40 weeks. Doppler measurements included mean uterine artery pulsatility index, fetal middle 

cerebral artery pulsatility index, peak of systolic velocity, umbilical artery, and umbilical vein. The Beck Anxiety Inventory questionnaire, validated for 

the Brazilian population, with 21 self-reported items, was applied.

RESULTS: The study included 34 pregnant women, and 6 (17.7%) presented a total Beck Anxiety Inventory score showing moderate or severe 

maternal anxiety. The mean maternal age was 28.1 years (SD 5.7 years); the mean gestational age at interview was 36.5 weeks (SD 1.8 weeks), and 

the mean Beck Anxiety Inventory total score was 12.3 (SD 9.8). The group with moderate or severe anxiety, compared to the group with minimal or 

mild anxiety, presented an association with lower maternal age (median 21.5 vs. 29.5 years, p=0.019), lower fetal umbilical vein blood flow (median 

189.4 vs. 249.5 mL/min, p=0.047), and lower umbilical vein-corrected blood flow (median 68.5 vs. 84.9 mL/kg/min, p=0.038).

CONCLUSION: Maternal anxiety may affect fetal circulation patterns in late pregnancy and is associated with reduced blood flow in the fetal umbilical 

vein. The underlying physiopathology needs further investigation.

KEYWORDS: Anxiety. Maternal health. Placental circulation. Umbilical veins.
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UA, MCA, and umbilical vein (UV). Doppler measurements 
were carried out using a real-time ultrasound Voluson 730 
Pro (GE Healthcare, Solingen, Germany) with a 2.5-MHz 
curved-array probe using pulsed and color Doppler options. 
The high-pass filter was set at minimum, and the sample vol-
ume size was adapted to the vessel diameter. All of the record-
ings used for analysis were obtained in the absence of fetal body 
and breathing movements at insonation angles as low as pos-
sible and always close to 0°. A pulsed Doppler examination of 
the UA was performed at the free loop of the umbilical cord, 
and the pulsatility index (PI) was obtained. The MCA could 
be seen as a major lateral branch in the circle of Willis, and a 
Doppler sample gate was placed on the proximal portion to 
obtain waveforms and measure PI. The Doppler assessment of 
UtA was performed on both the left and right branches, and 
the mean value of PI was obtained for analysis.

The UV was identified in its intra-abdominal portion, 
and waveforms were plotted for the straight part. The venous 
Doppler parameters included time-averaged maximum veloc-
ities (TAMxV) measured with insonation along the vessel axis. 
The evaluation of TAMxV was not recorded simultaneously 
to adjacent arterial vessels; the measurements were performed 
during the mean time to include five or more heart cycles. 
The UV diameter was measured in insonation perpendicular to 
the vessel wall with the color Doppler mode switched off and 
the vessel image zoomed in. The blood flow (Q) was calculated 
as follows: Q=π(D/2)2×h×TAMxV, where D is the vein diame-
ter and h is the coefficient for the blood velocity profile (0.5)7.

The intra- and interobserver variability of UV measurements 
was previously assessed. Intraclass correlation coefficient for the 
UV TAMxV mean measures was 0.938 (95% confidence interval 
[CI] 0.888–0.969) and interclass correlation coefficient for the 
UV TAMxV mean measures was 0.798 (95%CI 0.635–0.889)8.

Following the Doppler ultrasound measurements, the Beck 
Anxiety Inventory (BAI) questionnaire was handed out; it is 
easy to apply and is answered by pregnant women. The BAI 
is a questionnaire with 21 self-reported items for assessing the 
severity of a woman’s anxiety. Each item describes a common 
symptom of anxiety and is rated on a 4-point Likert scale, 
ranging from 0 (for not at all) to 3 (for severely). The respon-
dent is asked to rate each symptom and then the total score is 
calculated (0–63). A high overall score indicates a high level 
of anxiety. Score from 0 to 10 reflects minimal anxiety; from 
11 to 19, mild anxiety; from 20 to 30, moderate anxiety; and 
from 31 to 63, severe anxiety. The Brazilian version of the BAI 
used in this study was validated using the Brazilian population9.

Data were analyzed using the MedCalc program, version 
11.5.1.0 (MedCalc Software, Belgium). Descriptive statistics 

are presented as mean and standard deviation (SD), median and 
range, or frequency and percentage. The sample size was estimated 
based on the study of Fu et al.1 to detect a difference of 0.20 in 
the UA-PI, and it was verified that a minimum sample size of 30 
cases was required. Data were compared using the Mann-Whitney 
U test for independent samples, the chi-square test, or the Fisher’s 
exact test. A statistical significance level was set at p<0.05.

RESULTS
The study included 34 pregnant women, and 6 (17.7%) pre-
sented a total BAI score showing moderate or severe mater-
nal anxiety. Table 1 displays the maternal characteristics and 
the main Doppler results. The mean BAI total score was 12.3 
(SD 9.8). No preterm delivery occurred and all babies had ade-
quate parameters for their gestational age at birth.

Table 1. Maternal, perinatal characteristics, and Doppler parameters 
at third trimester (n=34).

Data expressed as n (%), mean (SD), or median (95%CI for the mean). UtA: 
uterine artery; PI: pulsatility index; UA: umbilical artery; MCA: middle cerebral 
artery; PSV: peak systolic velocity; UV: umbilical vein; TAMxV: time averaged 
maximum velocity; BAI: Beck Anxiety Inventory.

Characteristic Value

Maternal age (years) 28.1 (5.7)

Nulliparity 21 (61.8%)

Gestational age at exam (weeks) 36.5 (1.7)

Estimated fetal weight (g) 2,852 (488)

Amniotic fluid index (cm) 12.9 (2.5)

UtA PI 0.72 (0.67–0.77)

UA PI 0.81 (0.16)

MCA PI 1.62 (0.25)

MCA PSV 51.2 (10.1)

UV TAMxV (cm/s) 20.42 (3.79)

UV flow (mL/min) 226.3 (197.0–269.9)

UV flow, normalized (mL/min/kg) 79.7 (69.2–96.1)

Total BAI score 10.5 (7.0–13.0)

Maternal anxiety

Minimal 17 (50.0%)

Mild 11 (32.4%)

Moderate 4 (11.8%)

Severe 2 (5.9%)
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Table 2 presents the results of Doppler parameters in the 
group of moderate or severe anxiety, compared to the group of 
minimal or mild anxiety, and presents an association with lower 
maternal age (p=0.019), lower fetal UV blood flow (p=0.047), 
and lower UV-corrected blood flow (p=0.038). No significant 
association was found between moderate or severe maternal anx-
iety and fetal growth (p=0.651), mean UtA PI (p=0.175), UA 
PI (p=0.752), MCA PI (p=0.401), and MCA PSV (p=0.191). 
No significant differences were detected regarding the type of 

delivery when comparing the groups: the cesarean section rate 
was 33.3% (n=2) in the group with moderate or severe anxiety 
and 32.1% (n=9) in the group with mild or minimal anxiety 
(p=1.0, Fisher’s exact test).

Figure 1 shows the median fetal UV blood flow and 
UV-corrected blood flow in both groups of moderate or 
severe anxiety, compared to group of minimal or mild anxi-
ety. A reduction in the UV blood flow occurs in the mothers 
presenting anxiety.

Table 2. Maternal characteristics and Doppler values of uterine artery, umbilical artery, middle cerebral artery, and umbilical vein according to 
maternal anxiety.

*Mann-Whitney U test. Data expressed as n (%) or median (95%CI for the mean). UtA: uterine artery; UA: umbilical artery; PI: pulsatility index; MCA: middle 
cerebral artery; PSV: peak systolic velocity; UV: umbilical vein; TAMxV: time averaged maximum velocity; BAI: Beck Anxiety Inventory.

Characteristics
Minimal or mild anxiety

(n=28)
Moderate or severe anxiety

(n=6)
p-value*

Maternal age (years) 29.5 (25.3–34.8) 21.5 (18.6–29.2) 0.019

Nulliparity 18 (64.3) 3 (50.0) 0.855

Gestational age at exam (weeks) 36.5 (35.3–37.7) 35.5 (34.3–38.1) 0.442

Amniotic fluid index (cm) 13.0 (11.6–14.3) 12.5 (10.0–15.6) 0.910

Estimated fetal weight (g) 2940 (2499–3139) 2583 (2234–3517) 0.651

UtA PI 0.72 (0.68–0.81) 0.64 (0.55–0.75) 0.175

UA PI 0.85 (0.75–0.91) 0.78 (0.65–0.96) 0.712

MCA PI 1.59 (1.49–1.70) 1.69 (1.37–1.77) 0.401

MCA PSV 49.5 (43.9–54.6) 54.6 (45.4–71.3) 0.191

UV TAMxV (cm/s) 20.9 (19.5–22.1) 18.2 (15.8–23.2) 0.343

UV flow (mL/min) 249.5 (201.3–294.1) 189.4 (133.8–249.7) 0.047

UV flow, normalized (mL/min/kg) 84.9 (73.0–103.3) 68.5 (59.9–76.2) 0.038

Total BAI score 8.0 (6.0–11.0) 25.0 (22.0–45.1) <0.001

 
Figure 1. Box-and-whisker plot for median and 95%CI of umbilical vein flow (A) and normalized umbilical vein flow by estimated fetal weight (B) 
according to maternal anxiety.
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DISCUSSION
In our study, fetal UV circulation patterns are associated with 
maternal anxiety. Maternal anxiety appears to be related to 
reduced UV blood flow. These changes suggest that the fetal 
supply of oxygenated blood flow may be reduced in conditions 
of moderate or severe maternal anxiety. Color Doppler ultra-
sound is a sensitive and safe technique for examining changes 
in fetal blood flow and provides a comprehensive and objective 
assessment of the fetus10.

No difference is found with the UtA, UA, and MCA changes 
in both groups, according to maternal anxiety. It agrees with 
Kent et al.11 Interestingly, as opposed to the study of Fu et al.1, 
we found no difference in Doppler velocimetry indices in the 
UA. Possible reasons might be the small sample size or an 
unknown possible physiological mechanism of how maternal 
stress affects the fetus.

Anxiety is increasing in our society due to several factors 
and represents an important health problem. Maternal anxi-
ety in the first trimester is a risk factor for later development 
of fetal complications. A study was performed to identify the 
biopsychosocial risk associated with the development of adverse 
obstetric outcomes. Ramiro-Cortijo et al.12 found women with 
fetal complications showed a significantly higher score in anxi-
ety compared to women without fetal complications. Our data 
show that maternal psychological features like anxiety exert an 
influence on fetal UV blood flow.

Elevated maternal psychological distress during pregnancy 
is linked to adverse outcomes. Prenatal brain development 
in the setting of elevated maternal distress has adverse infant 
social and cognitive outcomes. Wu et al.13 studied mother-in-
fant dyads and found an association between prenatal mater-
nal stress and infant cognitive outcome mediated by fetal left 
hippocampal volume. McGuinn et al.14 found that higher lev-
els of pregnancy-specific anxiety in the mother were associated 
with higher anxiety symptoms in the child. Changes in fetal 
circulation due to maternal anxiety may be related to long-term 
effects on the offspring.

The different positions adopted by pregnant women may 
affect the maternal uteroplacental blood flow and interfere in 

fetal circulation15. As uterine blood flow may change in the 
maternal supine position, the exams in the present study were 
performed to avoid this aspect.

The strength of this study is the prospective examination 
of fetal venous blood flow in a population of pregnant women 
attending for routine care and assessment of maternal anxi-
ety. The main limitation of the study is the limited number 
of cases and the data confined to the third trimester of preg-
nancy. The sample size of the groups does not allow the analysis 
of changes in Doppler flow regarding anxiety that may affect 
the fetus and play a role in medical decision-making. Studies 
with a larger number of cases are needed to better understand 
the effects of maternal anxiety on the fetus that may influence 
obstetric management.

CONCLUSION
Maternal anxiety may affect fetal circulation patterns in late 
pregnancy and is associated with reduced blood flow in the 
fetal UV. Effective use of these Doppler indices allows fetal 
assessment of changes in maternal characteristics and medical 
history that affect these measurements in normal pregnancies. 
However, the underlying physiopathology of these changes 
needs further investigation.
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Investigation of associations between apolipoprotein A5 and C3 
gene polymorphisms with plasma triglyceride and lipid levels
Emre Taşkin1* , Hasan Bağci2 , Muhammed Kamil Turan3

INTRODUCTION
Hypertriglyceridemia (HTG) is characterized by significantly 
elevated serum triglyceride (TG) levels1. HTG was directly asso-
ciated with coronary artery disease (CAD) risk2. Genetic factors 
are known to be responsible for increased serum lipid levels, 
especially TG. APOA5 gene is the latest discovered gene that 
influences serum TG levels. It was shown that APOA5 overex-
pressing mice displayed significantly lower serum TG levels, 
while APOA5 knockout mice displayed significantly higher 
serum TG levels3. It was also reported that combined effect 
of APOA5 -1131T>C and c.56C>G polymorphic alleles on 
elevated serum TG levels was twice as influential compared to 
normal alleles4. Apolipoprotein C-III (apoC-III) was discov-
ered much earlier than apoA-V and influences serum lipid lev-
els by inhibiting lipoprotein lipase enzyme (LPL)5. ApoC-III is 
a component of mainly high-density lipoproteins (HDL) and 
TG-rich lipoproteins while apoA-V is a component of HDL 
and very low density lipoproteins (VLDL).

Association of APOA5 and APOC3 genes with serum TG 
levels was shown in various ethnicities around the world2,6-

10. However, there are also reports showing that there is no 

association between APOC3 and APOA5 with serum lipid lev-
els11. These conflicting results may arise from selection crite-
ria of the study sample, ethnic differences, and environmental 
factors like population lifestyle habits.

METHODS

Study subjects
Unrelated 135 hypertriglyceridemic and 178 normolipidemic 
control Caucasians were recruited from a hospital of Ondokuz 
Mayıs University, Samsun, Turkey, and Ünye community health 
care center number 1, Ordu, Turkey. Assoc. Prof. Dr. (MD) M. 
Kamil Turan contributed by referring and diagnosing the patients 
and clinical specimens based on the patient’s clinical laboratory 
characteristic results. Inclusion criteria for control group was 
having fasting TG level under 2.26 mmol/L and for case group 
above 2.26 mmol/L. Individuals who were relatives, using lipid 
lowering medication, and had any CAD or any metabolic dis-
ease were excluded. All participants signed the informed written 
consent for participation in the study. The study was approved 
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SUMMARY
OBJECTIVE: The aim of this study was to determine frequency and associations between APOA5 c.56C>G, -1131T>C, c.553G>T, and APOC3 -482C>T 

and SstI gene polymorphisms with hypertriglyceridemia.

METHODS: Under a case-control study model, 135 hypertriglyceridemic and 178 normotriglyceridemic control participants were recruited. 

Polymerase chain reaction and restriction fragment length polymorphism methods were utilized for genotyping. Statistical calculations were performed 

by comparing allele and genotype frequencies between groups. Clinical characteristics were compared between groups and intra-group genotypes.

RESULTS: APOC3 gene -482C>T and SstI polymorphic genotypes and allele frequencies were significantly higher in hypertriglyceridemic group (genotype 

frequencies, p=0.035, p=0.028, respectively). Regression analysis under unadjusted model confirmed that APOC3 -482C>T and SstI polymorphisms 

were significantly contributing to have hypertriglyceridemia (p=0.02, odds ratio [OR]=1.831 (95% confidence interval [CI] 1.095–3.060); p=0.04, 

OR=1.812 (1.031–3.183), respectively). APOA5 c.56C>G was in complete linkage disequilibrium with APOA5 c.553G>T polymorphism (D’=1).

CONCLUSION: For the first time in a population sample from Turkey, among the five polymorphisms of APOA5 and APOC3 genes investigated, APOC3 

-482C>T and SstI polymorphisms were associated with elevated serum TG levels, while APOA5 c.56C>G, -1131T>C, and c.553G>T polymorphisms 

were not.
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by the ethics committee of Ondokuz Mayıs University, Faculty 
of Medicine, with registration number 100, Date: 20.4.2005.

Genotyping
A 2 mL of venous blood was drawn to EDTA-containing tubes 
after overnight fasting. Genomic DNA was extracted from 
whole blood by salting-out method described previously and 
stored in TE solution at -20°C12. Before genotyping procedures, 
extracted DNA was diluted with pure water to yield optimum 
polymerase chain reaction (PCR) amplification. Genotyping of 
all single nucleotide polymorphisms (SNPs) was carried out 
using PCR and restriction fragment length polymorphism 
(RFLP) assay. For the sake of simplicity, used PCR primers 
and restriction enzymes were not given here, although prim-
ers for PCR and enzyme names for RFLP can be shared upon 
request. All PCR reactions were performed in 25 μL of total 
volume over 30–35 cycles depending on the polymorphism 
and primer and may be shared upon request. PCR amplicons 
were digested with RFLP enzymes overnight at 37°C. 2 μL 
of amplicons and restriction fragments were visualized in 2% 
standard agarose gel electrophoresis that stained with ethidium 
bromide under computerized UV system.

Biochemical analysis
Blood TG, total cholesterol (TC), high-density lipoprotein 
cholesterol (HDLC), and LDLC levels were measured after 
overnight fasting with automated hospital analyzer instru-
ments of biochemistry laboratory. Hormone levels were mea-
sured using the Siemens ADVIA Centaur® XP electrochemi-
luminescence assay.

Statistical analysis
Statistical analyses were performed using SPSS (SPSS Inc., IL, 
Chicago) software. Continuous variables were expressed as 
mean±standard deviation (SD). Statistically significance alpha 
level was p=0.05. The Kolmogorov-Smirnov test was used to 
determine normally distributed data. Genotype and allele fre-
quencies were determined by gene counting. Differences of 
genotype and allele frequencies between groups were evaluated 
by chi-square analysis. Mann-Whitney U test and Student’s 
t-test were used to test significant differences in clinical char-
acteristics. ANOVA test was used to evaluate differences in 
lipid levels between genotypes. Logistic regression analysis 
was used to evaluate the effect of polymorphisms on having 
HTG. Haplotype analysis and pairwise linkage disequilibrium 
(LD) were calculated using the SHEsis software (http://analy-
sis.bio-x.cn). Haplotypes with frequencies less than 0.03 were 
excluded. LD values equal to 1 are accepted as complete LD.

RESULTS
A comparison of clinical characteristics is shown in Table 1. 
HTG group had significantly higher TC and body mass index 
(BMI) levels compared to controls (p<0.05). Mean HDLC level 
of control group was significantly higher than HTG group 
since subjects in control group had more balanced serum lipid 
composition compared to HTG group (p<0.05). There was 
no significant difference between groups in terms of age and 
male-female ratio.

Genotype and allele frequencies are given in Table 2. All these 
APOA5 polymorphic (c.56C>G, -1131T>C, and c.553G>T) 
genotype allele frequencies were not significantly different 
between groups (p>0.05 for all). Among all subjects, only one 
heterozygous c.553G>T polymorphism participant was detected, 
while the homozygous polymorphic genotype was not detected 
at all. However, polymorphic genotype and allele frequencies 
of both APOC3 gene -482C>T and SstI polymorphisms were 
significantly higher in HTG group compared to control group 
(genotype frequencies, p=0.035, p=0.028, respectively).

Logistic regression analysis results are shown in Table 3. 
Compatible with the chi-square association analysis as shown 
in Table 2, none of the three APOA5 polymorphisms had an 
effect on having HTG under both additive and dominant 
models (p>0.05). However, in the unadjusted model, both 
APOC3 -482C>T and SstI heterozygous polymorphic geno-
types significantly contribute to have HTG (p=0.02, odds ratio 
[OR]=1.831 (95% confidence interval [CI]=1.095–3.060); 
p=0.04, OR=1.812 (1.031–3.183), respectively). In the adjusted 
model (adjusted for age and sex), heterozygous polymorphic 
genotype of APOC3 -482C>T was also contributing to having 
HTG with a greater OR than the unadjusted model (p=0.01, 
OR=2.065 (95%CI 1.187–3.592). However, significant con-
tribution of APOC3 SstI polymorphism on having HTG was 
disappeared in the adjusted model with a borderline alpha 

Table 1. Basic characteristics of subjects. 

HTG Controls p-value

Gender (M/F) 70/65 58/78 >0.05

Age (years) 46.07±11 43.93±11 >0.05

TG (mmol/L) 3.61±1.38 1.34±0.48 <0.05

TC (mmol/L) 5.50±1.08 4.54±0.91 <0.05

HDLC (mmol/L) 1.01±0.24 1.18±0.33 <0.05

LDLC (mmol/L) 2.85±1.00 2.74±0.74 >0.05

BMI (kg/m2) 28.72±3.94 26.64±4.15 <0.05

Standard deviation is given after ± symbol. TG: triglyceride; TC: total cholesterol; 
HDLC: high-density lipoprotein cholesterol; LDLC: low-density lipoprotein 
cholesterol; BMI: body mass index.

http://analysis.bio-x.cn
http://analysis.bio-x.cn
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significance level (p=0.06). In the unadjusted model, both 
-482C>T and SstI polymorphisms were more effective than 
additive model on having HTG (p=0.01, OR=1.897 (95%CI 
1.154–3.117); p=0.03, OR=1.894 (1.082–3.317), respectively). 
Similarly, both polymorphisms were still effective with greater 
odd ratios in the adjusted model (p=0.01, OR=2.052 (95%CI 
1.205–3.494); p=0.04, OR=1.851 (1.022–3.352), respectively).

DISCUSSION
The vast majority of previous APOA5 and APOC3 polymor-
phism studies were mainly focused on the association of the 
disease with CAD. However, the direct involvement of APOA5 
and APOC3 polymorphisms in the development of CAD 
remained controversial, possibly due to too many influential 
factors involved in CAD that are uncontrollable in a case-con-
trol study. Thus, it may be more effective to know whether 

APOA5 and APOC3 are involved in HTG. In addition, studies 
that include nonalcoholic fatty liver disease (NAFLD), which 
may occur as a result of excess TG accumulation, investigated 
the possible relations between genetic factors and NAFLD. 
In one of these studies, it was reported that genetic mutations 
as well as oxidative stress may lead to necrotic inflammation in 
the liver13. They also added that mostly genetic background of 
the individuals is significant in the development of NAFLD. 
Additionally, Toman et al.14 reported that obesity, a condition 
that is related to elevated serum TG and cholesterol levels, may 
cause NAFLD. However, it was also reported that obesity may 
be protective in patients with lung lobectomy15.

In a study from Morocco where the case group was com-
posed of CAD patients, under the dominant model, APOA5 
c.56C>G polymorphism was found to be associated with ele-
vated TG and TC levels (p<0.05 for both)16. This result may 
be comparable with ours due to multifactorial nature of CAD, 
since when all subjects are included, it may be accepted as a 
population sample. c.56C>G polymorphism of the APOA5 gene 
was reported to be associated with HTG also in a Caucasian 
population sample previously17. However, like ours, there are 
studies that did not find any association between c.56C>G and 
HTG in several ethnicities16. In intragroup comparisons, we 
detected a borderline significant TC decrease of CG+GG gen-
otypes compared to CC genotype in HTG group under domi-
nant model, which may be explained by lipid-raising effect of 
this polymorphism (p=0.043) (data not shown). G allele of the 
c.56C>G is very less frequent in Asian ethnicity (0.01–0.03), 
while it does not exist in Korean ethnicity18. In our study, the 
G allele frequency of c.56C>G was 0.12 in HTG group and 
0.07 in control group, displaying a similar general population 
sample frequency to Asian and Korean populations. As expected, 
the G allele frequency of our cohort was higher from Asian 
ethnicity, closer to Eastern ethnicities.

The C allele frequency of -1131T>C polymorphism was 0.3 
in Chinese and Japan ethnicities, while it was 0.1 in Caucasian 
ethnicity18,19. In our study, the C allele frequency of -1131T>C 
was 0.12 in HTG group and 0.18 in control group, displaying 
an overall frequency between Asian and Caucasian ethnicities, 
with an insignificant p-value of 0.21. In a Spanish population 
sample, the C allele of the APOA5 -1131T>C polymorphism 
was not associated with elevated serum TG levels. In Chinese 
population, polymorphic C allele carriers of -1131T>C showed 
approximately 25% higher serum TG level compared to non-
carriers, where this difference was 27% and significant in our 
study (p=0.004)11. The C allele frequency of APOA5 -1131T>C 
in various ethnicities around the globe differs between 13 and 
41%20. In our study, T allele frequency was below 1%, which 

Table 2. Comparison of genotypes and allelic frequencies of APOA5 
and APOC3 polymorphisms between HTG and control groups.

HTG Controls p-value

APOA5 c.56C>G 
n (%)

CC 102 (78.5) 115 (85.8) 0.286

CG 26 (20.0) 18 (13.4)

GG 2 (1.5) 1 (0.8)

Allele frequencies 
C/G

0.88/0.12 0.93/0.07 0.11

APOA5 -1131T>C 
n (%)

TT 62 (79.5) 43 (71.7) 0.536

TC 13 (16.7) 13 (21.7)

CC 3 (3.8) 4 (6.7)

Allele frequencies 
T/C

0.88/0.12 0.82/0.18 0.21

APOA5 c.553G>T 
n (%) 

GG 132 (99.2) 135 (100) 0.496

GT 1 (0.8) 0 (–)

TT 0 (–) 0 (–)

Allele frequencies 
G/T

0.992/0.008 1/0 *

APOC3 -482C>T 
n (%)

CC 44 (33.8) 66 (49.3) 0.035

CT 72 (55.4) 59 (44.0)

TT 14 (10.8) 9 (6.7)

Allele frequencies 
C/T

0.62/0.38 0.71/0.29 0.018

APOC3 SstI n (%)

CC 68 (59.6) 84 (73.7) 0.028

CG 44 (38.6) 30 (26.3)

GG 2 (1.8) 0 (–)

Allele frequencies 
C/G

0.79/0.21 0.87/0.13 0.025

Bold indicates statistically significant p-values. *Not available.
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is an extremely low percentage compared to Chinese studies. 
We detected only one heterozygous participant and did not 
detect a nonhomozygous polymorphic genotype among all 
subjects (particularly in HTG group). This finding is com-
patible with the nonexistence of APOA5 c.553G>T polymor-
phism in Caucasians17.

In Chinese population, T allele of APOC3 -482C>T poly-
morphism was found to be associated with increased serum TG 
and decreased HDLC levels (p=0.012 and p=0.012, respec-
tively)21. However, this population sample was recruited from 

healthy subjects, unlike our case-control study design; thus, 
we cannot directly compare our results. We have also checked 
whether polymorphic genotypes of -482C>T have an influence 
on serum lipid levels and BMI in both HTG and control groups 
and interestingly observed that under additive model, this poly-
morphism was showing a significant TG-lowering effect in the 
HTG group (p=0.025) and BMI-lowering effect in the control 
group (p=0.017) (data not shown). This result is not compat-
ible with previously reported results and may be explained by 
intergenic interactions like LD with other polymorphisms.

Table 3. Binary logistic regression analysis.

Additive model

Genotype
Unadjusted Adjusteda

OR (95%CI) p-value OR (95%CI) p-value

APOA5 c.56C>G

CC 1 1

CG 1.629 (0.844–3.143) 0.15 1.655 (0.824–3.324) 0.16

GG 2.255 (0.201–25.237) 0.51 2.012 (0.179–22.629) 0.57

APOA5 -1131T>C

TT 1 1

TC 0.694 (0.293–1.642) 0.4 0.745 (0.285–1.944) 0.55

CC 0.520 (0.111–2.443) 0.41 0.371 (0.060–2.305) 0.29

APOA5 c.553G>T

GG 1 1

GT * * * *

TT * * * *

APOC3 -482C>T

CC 1 1

CT 1.831 (1.095–3.060) 0.02 2.065 (1.187–3.592) 0.01

TT 2.333 (0.930–5.856) 0.07 1.982 (0.751–5.231) 0.17

APOC3 SstI

CC 1 1

CG 1.812 (1.031–3.183) 0.04 1.768 (0.972–3.215) 0.06

GG * * * *

Dominant model

Genotype
Unadjusted Adjusteda

OR (95%CI) p-value OR (95%CI) p-value

APOA5 c.56C>G
CC 1 1

CG+GG 1.662 (0.876–3.153) 0.12 1.678 (0.853–3.301) 0.13

APOA5 -1131T>C
TT 1 1

TC+CC 0.653 (0.298–1.432) 0.29 0.648 (0.269–1.559) 0.33

APOA5 c.553G>T
GG 1 1

GT+TT * * * *

APOC3 -482C>T
CC 1 1

CT+TT 1.897 (1.154–3.117) 0.01 2.052 (1.205–3.494) 0.01

APOC3 SstI
CC 1 1

CG+GG 1.894 (1.082–3.317) 0.03 1.851 (1.022–3.352) 0.04

aAdjusted for age, gender, and BMI. *Since there was only one heterozygote and no homozygous polymorphic genotype in both HTG and control groups, the 
p-value cannot be calculated. Bold indicates statistically significant p-values.



Taşkin, E. et al.

419

Rev Assoc Med Bras 2023;69(3):415-420

APOC3 SstI polymorphism was associated with increased 
serum TG levels in Bogalusa Heart Study, whose participants 
were from the USA with a large sample size22. Polymorphic allele 
frequency was detected at 30–43% in Chinese, 25–48% in 
Japanese, and 16% in Indians23. However, there are also stud-
ies in European populations that did not encounter any asso-
ciation between APOC3 SstI polymorphism and serum TG 
levels24. We have detected an association between APOC3 
SstI polymorphism and HTG, with a significantly higher 
frequency of polymorphic genotypes in HTG group than in 
controls (p=0.028). We have also confirmed by regression 
analysis that there is a significant effect of APOC3 SstI poly-
morphism on having HTG under dominant model under 
both unadjusted and adjusted models (p=0.03, OR=1.894 
(95%CI 1.082–3.317); p=0.04, OR=1.851 (95%CI 1.022–
3.352), respectively).

Haplotype analysis showed that none of the haplotype 
frequencies were significantly different between case and 
control groups (p>0.05, all) (data not shown). A weak LD 
(D’=0.29) between APOA5 1131T>C and APOC3 482C>T 
was observed in a Chinese population21. Similar to the men-
tioned Chinese sample, in our study, the D’ value between 
APOA5 -1131T>C and APOC3 -482C>T was very weak 
(D’=0.03). It was reported that APOC3 -482C>T with 
APOA5 c.56C>G, APOA5 -1131C>T, and APOC3 SstI has 
strong LD25. Our result was compatible with the abovemen-
tioned study, with a strong LD between APOC3 -482C>T 
and APOC3 SstI (D’=0.87). Yin et al.23 reported that in a 
Chinese population sample, APOC3 SstI was in LD with 
APOA5 -1131T>C (r2=0.359). In our study, APOA5 c.56C>G 
and APOA5 c.553G>T showed complete LD (D’=1) (data 

not shown). The other strong LD were observed between 
APOA5 c.553G>T and APOC3 -482C>T (D’=0.96), APOA5 
c.553G>T and APOC3 SstI (D’=0.99), and APOC3 -482C>T 
and APOC3 SstI (D’=0.87) (data not shown).

Limitations of this study that should be addressed are lack 
of serum apoA-V and apoC-III protein measurements and rel-
atively small sample size due to low cost.

CONCLUSIONS
The investigated polymorphisms in this study represent diver-
gent frequencies and associations with HTG in previous 
studies that were conducted with several other ethnicities. 
Representing a sample who live in Black Sea coast, in the cur-
rent study, we show that APOC3 polymorphisms -482C>T and 
SstI are associated with HTG. However, we did not encoun-
ter any association between APOA5 polymorphisms c.56C>G, 
-1131T>C, and HTG. Additionally, the homozygous polymor-
phic genotype of APOA5 c.553G>T was not seen in our cohort. 
Finally, APOA5 c.56C>G and c.553G>T polymorphisms are 
observed in complete LD.
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Evaluation of comorbid diseases in obstructive sleep apnea syndrome
Fatma Ger Akarsu1* , Demet Ilhan Algin1 , Oğuz Osman Erdinç1

INTRODUCTION
Obstructive sleep apnea syndrome (OSAS) is a syndrome 
characterized by recurrent episodes of complete (apnea) or 
partial (hypopnea) upper airway obstruction during sleep and 
often a decrease in blood oxygen saturation1,2. Major symp-
toms include excessive daytime sleepiness, witnessed apnea, 
and loud snoring3-5.

OSAS has been associated with many comorbid conditions 
such as hypertension, diabetes mellitus, coronary artery disease, 
metabolic syndrome, and cognitive impairment6-8. The effect 
of OSAS on the autonomic nervous system (ANS) plays an 
important role in the pathogenesis of complications of the 
cardiovascular system. As a result of recurrent apnea, hypox-
emia and hypercarbia cause increased sympathetic activation 
via both peripheral and central chemoreceptors.

Studies have demonstrated that OSAS is associated 
with both neurocognitive dysfunction and mood disorders. 
The main complaints reported by OSAS patients include 
decreased stress sensitivity and a significant negative impact 
on job performance, driving safety, education, and daily 
household activities9-11.

This study aimed to demonstrate with the utilization of 
well-standardized questionnaire tools and electrophysiolog-
ical tests that cognitive impairment, depression, autonomic 
dysfunction, and metabolic syndrome may occur in associa-
tion with OSAS.

METHODS
In this study, patients who applied to our center with com-
plaints of snoring, excessive daytime sleepiness, and wit-
nessed apnea, who were diagnosed with OSAS after PSG 
in the sleep laboratory, and who were staged as moder-
ate or severe according to the American Academy of Sleep 
Medicine (AASM) international scoring were evaluated. 
Apnea-hypopnea index (AHI) ≥5 and less than 15 was clas-
sified as mild, ≥15 and less than 30 as moderate, and ≥30 
as severe OSAS. Ethics approval was obtained from our 
university’s clinical studies and ethics committee (approval 
no. 80558721/231). The study included 73 patients and 75 
healthy individuals as the control group. Participants with 
factors that could affect ANS functions, such as diabetes, 
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SUMMARY
OBJECTIVE: It is known that obstructive sleep apnea syndrome affects many systems due to hypoxemia and hypercarbia. We aimed to demonstrate with 

the utilization of well-standardized questionnaire tools and electrophysiological tests that cognitive impairment, depression, autonomic dysfunction, 

and metabolic syndrome may occur in association with obstructive sleep apnea syndrome.

METHODS: The electrophysiological examination protocol of autonomic nervous system functions was performed with sympathetic skin response 

and R-R Interval. Patients were administered Epworth Sleepiness Scale, Pittsburgh Sleep Quality Index, Montreal Cognitive Assessment, and Hamilton 

Depression Rating Scale by physicians in face-to-face interviews.

RESULTS: This study included 148 participants, consisting of 73 patients and 75 controls. There was a statistically significant difference between the 

patient group and control group with regard to sympathetic skin response, R-R Interval, post-hyperventilation R-R Interval, and R-R Interval variation 

(p<0.001). A statistically significant difference was observed between the patient group and control group in terms of median Epworth Sleepiness 

Scale, Pittsburgh Sleep Quality Index, and Montreal Cognitive Assessment scores. It was observed that the control group achieved significantly better 

scores than the patient group in delayed recall (p<0.001) and language (p<0.05) categories.

CONCLUSION: Obstructive sleep apnea syndrome patients should be screened for diseases, especially in the cardiovascular system, that cause 

serious morbidity and impair functionality such as dementia and depression. We believe that many comorbid diseases encountered in obstructive 

sleep apnea syndrome patients can be prevented with early diagnosis and continuous positive airway pressure treatment.
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peripheral vascular disease, heart failure, chronic renal and 
liver failure, alcoholism, polyneuropathy, and drug use (anti-
cholinergic, beta-blocker, etc.) were excluded. Consent was 
obtained from all study participants. The electrophysiological 
examination protocol of ANS functions was performed with 
SSR (sympathetic skin response) and RRIV (R-R Interval) 
calculated both at rest and during deep breathing. SSR was 
obtained from both upper extremities with a Medtronic 
brand EMG device. RRIV was performed according to the 
method described by Stalberg.

Patients were administered Epworth Sleepiness Scale (ESS), 
Pittsburgh Sleep Quality Index (PSQI), Montreal Cognitive 
Assessment (MoCA), and Hamilton Depression Rating Scale 
(HAM-D) by physicians in face-to-face interviews. Waist cir-
cumference, weight, height, and arterial blood pressure of the 
patients were measured. Body mass index (BMI) was calcu-
lated as weight/height (kg2/m2). For the evaluation of meta-
bolic syndrome, blood samples were taken from the patients, 
and their fasting blood glucose, HDL, and triglyceride blood 
levels were assessed.

Statistical analysis
Statistical analyses were performed using the SPSS for Windows 
21 package program. Descriptive statistics were expressed as 
percentages for qualitative variables and as mean ± standard 
deviation or median (interquartile range) for quantitative 
variables. A chi-square test was used to analyze the differ-
ences between groups in terms of categorical variables. For 
measurable variables, those with normal distribution were 
compared using the Independent samples t-test, and those 
without normal distribution were compared using the Mann-
Whitney U test. p<0.05 was considered statistically signifi-
cant for all analyses.

RESULTS
The study included 148 participants, consisting of 73 patients 
and 75 controls. Mean age was 50.3±12.1 years in the patient 
group and 43.6±11.9 years in the control group (p=0.063). 
In the patient group, 32 (44%) patients had moderate OSAS 
and 41 (56%) patients had severe OSAS. Mean AHI was 
37.8±19.8 in the patient group.

Triglyceride, fasting blood glucose levels (p=0.004), waist 
circumference, and BMI were significantly higher, while HDL 
was significantly lower in the patient group compared to the 
control group (p<0.001). There was a statistically significant 
difference between the groups in terms of the presence of met-
abolic syndrome (p<0.001) (Table 1).

A statistically significant difference was observed in 
terms of median ESS, PSQI, and MoCA scores (p<0.001) 
(8 (5–12), 4 (2–6) for ESS; 5 (3–7), 3 (2–4) for PSQI; and 
27 (25–28), 29 (27–30) for MoCA) (Table 1). In the anal-
ysis of MoCA subdomains (visuoconstructional skills, nam-
ing, attention, verbal fluency, abstraction, delayed recall, 
and orientation), it was observed that the control group 
achieved significantly better scores than the patient group 
in delayed recall (p<0.001) and verbal fluency (p<0.05) cat-
egories (Table 2).

There was a statistically significant difference between the 
patient group and control group with regard to SSR (p<0.05), 
RRIV, post-hyperventilation RRIV, and RRIV variation 
(p<0.001) (Table 3).

Table 1. Comparison of demographic characteristics and Epworth 
Sleepiness Scale, Pittsburgh Sleep Quality Scale, Hamilton Depression 
Scale, and MoCA of the patient group and the control group.

OSAS
(n=73)

Control
(n=75)

p-value

Female/male 24/49 28/47 –

Age 50.3±12.1 43.6±11.9 0.63

BMI 29±5 25±4 <0.001

HDL 44±11.2 55±17.6 <0.001

Triglyceride 130±52 96±53 <0.001

Fasting blood sugar 95±11 89±11 0.004

Waist circumference 102±12 87±16 <0.001

Metabolic syndrome 26 (78.8%) 7 (21.2%) <0.001

Epworth Sleepiness Scale 8 (5–12) 4 (2–6) <0.001

Pittsburgh Sleep Quality Scale 5 (3–7) 3 (2–4) <0.001

Hamilton Depression Scale 6 (4–14) 7 (3–11) 0.279

MoCA 27 (25–28) 29 (27–30) <0.001

Bold indicates statistically significant p-values.

Table 2. Comparison of groups according to MoCA subdomains.

OSAS
(n=73)

Control
(n=75)

Total p-value

Language

1.00 1 (100%) 0 (0.0%) 1 (100%)

<0.052.00 22 (68.7%) 10 (31.3%) 32 (100%)

3.00 50 (43.2%) 65 (56.8%) 115 (100%)

Delayed 
recall

0.00 2 (100%) 0 (0.0%) 2 (100%)

<0.001

1.00 5 (71.4%) 2 (28.6%) 7 (100%)

2.00 10 (100%) 0 (0.0%) 10 (100%)

3.00 23 (59.0%) 16 (41.0%) 39 (100%)

4.00 26 (43.3%) 34 (56.7%) 60 (100%)

5.00 7 (23.3%) 23 (76.7%) 30 (100%)

Bold indicates statistically significant p-values.
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DISCUSSION
Mean BMI was 25.3±4.5 in the control group and 29.4±5 in 
the patient group (p<0.01). Truncal obesity reduces chest com-
pliance and functional residual capacity, leading to increased 
oxygen demand12. Obesity is a significant risk factor for the 
development and progression of OSAS13. Moreover, individ-
uals with OSAS who lost 10% of their baseline weight had a 
sixfold reduction in OSAS progression and more than a 20% 
reduction in OSAS severity12.

Lower HDL levels were detected in the patient group, and 
a highly significant difference was observed between the OSAS 
group and control group in terms of triglyceride, waist circum-
ference, and total cholesterol values (p<0.001). This emphasizes 
the need for routine biochemical screening to detect treatable 
metabolic disorders in all OSAS patients.

In our study, metabolic syndrome was detected in 26 (35.6%) 
individuals in the OSAS group and 7 (9.3%) individuals in the 
control group (p<0.001) Considering that 20–30% of the adult 
world population is affected by metabolic syndrome and that it 
is one of the most important causes of mortality and morbidity 
worldwide14, this should always be kept in mind by clinicians.

The combination of obstructive sleep apnea and metabolic 
syndrome is referred to as “Syndrome Z”15. Although there is 
no clear consensus, changes in the hypothalamic-pituitary axis, 
recurrent hypoxia, inflammation, and generation of reactive oxy-
gen species caused by adipokines are thought to be responsible 
for the changes seen at the cellular level in OSAS and metabolic 
syndrome16. In a cohort study by Marshall et al., while the prev-
alence of diabetes was 4.7% in the nonapnea group, this rate was 
17.7% in the severe apnea group. The calculated odds ratio for 
severe apnea was 4.37. In a 4-year period, the incidence of dia-
betes was 2.2% in those without apnea and 20% in those with 
severe apnea17. Comparison between the groups demonstrated 

that fasting blood glucose was significantly increased in the OSAS 
group compared to the control group (p<0.01). Accordingly, the 
presence of undiagnosed diabetes should be kept in mind and 
screened in patients with OSAS or suspected OSAS, and it may 
be unregulated despite the diagnosis.

While there was no statistically significant difference between 
the groups in terms of HAM-D scores, there were 16 partic-
ipants in the OSAS group and 7 participants in the control 
group who scored between 16 and 28. It is known that hypox-
emia and sleep disruptions have direct effects such as excessive 
daytime sleepiness, fatigue, and irritability; it is assumed that 
these symptoms are similar to depressive-somatic symptoms, 
but do not cause depression alone18.

In our study, the total MoCA score of the OSAS group was 
significantly lower than the control group [27 (25–28) vs. 29 
(27–30), respectively] (p<0.001). One study indicated that 
cognitive impairment caused by OSAS resulted from neuronal 
apoptosis due to chronic exposure to hypoxia19. This finding 
is consistent with animal studies demonstrating that exposure 
to intermittent hypoxia is associated with increased apopto-
sis in the hippocampus in rodents20. Furthermore, hypoxemia 
with voxel-based morphometry revealed gray matter volume 
reduction in brain regions that are responsible for memory 
and executive functions (e.g., frontal, parietal, and temporal 
regions and the hippocampus)21. These findings suggest that 
intermittent hypoxia in OSAS may play an important role in 
cognitive dysfunction and gray matter volume reduction, which 
may contribute to the development of dementia. Second, mice 
exposed to hypoxic conditions have shown increased cerebral 
amyloid plaque formation and tau phosphorylation22,23. β-Am-
yloid accumulation and tau phosphorylation in the brain are 
common features of Alzheimer’s disease that may contribute 
to the link between OSAS and dementia.

In our study, MoCA subscores in the language and delayed 
recall domains were significantly lower in OSAS patients than 
in the control group (p<0.05 and p<0.001, respectively). 
The frontal lobe is responsible for the motor function of speech, 
while the temporal lobe performs the function of understand-
ing and naming speech. Previous studies suggest that inter-
mittent hypoxia particularly affects the frontal white matter 
and temporal lobe21. Recent studies have shown that cogni-
tive dysfunction can improve with the application of at least 4 
weeks of continuous positive airway pressure (CPAP) therapy24. 
According to the results of our study, we believe that OSAS 
patients should be evaluated in a multidisciplinary approach; 
the temporal, frontal, and hippocampal regions in particular 
are more sensitive to hypoxia and these symptoms may regress 
with CPAP treatment.

Table 3. Comparison of SSR latency, SSR amplitude, RRIV, Post-
hyperventilation RRIV, and RRIV variation.

OSAS
(n=73)

Control
(n=75)

p-value

SSR latency 
(ms)

1,984  
(1,635–2,210)

1,858  
(1,568–2,184)

0.47

SSR amplitude 
(mV)

1.59 (0.9–2.9) 1.32 (0.6–2.3) <0.05

RRIV (%) 35 (24–48) 24 (15–33) <0.001

Post-
hyperventilation 
RRIV (%)

66 (46–93) 45 (30.5–65) <0.001

RRIV variation 
(%)

39 (25–53) 27 (17–37) <0.001

Bold indicates statistically significant p-values.
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Is there a correlation between dizziness and intracranial 
artery calcification?
Hamza Şahin1*

INTRODUCTION
Dizziness is a nonspecific term that refers to a sense of disori-
entation without a false sense of motion. It varies from vertigo 
to a general feeling of instability and generally affects elderly 
people1-5. Etiologies of dizziness include metabolic, cardiovascu-
lar, neurologic, and psychiatric diseases. However, no objective 
evidence of the etiology is found. Nevertheless, vascular causes 
should not be neglected, as they can be mortal3-5. Therefore, a 
decrease in blood perfusion of the anterior or posterior circu-
lation due to stenosis or occlusion may cause the symptom of 
dizziness1,2,5,6; however, some authors find no evidence to sup-
port this pathophysiology2.

Dizziness is a common complaint in outpatient clinics and 
is found in approximately 5% of patients as a primary symp-
tom. Previous studies have suggested that many of these patients 
have abnormalities in the vertebrobasilar and carotid arteries 
associated with dizziness, especially in the elderly patients5,7,8. 
However, dizziness with vascular etiology seldom requires sur-
gical treatment7.

Intracranial artery calcification (IAC) is a noninvasive imag-
ing marker that is incidentally detected on brain computed 
tomography (CT), especially in advanced age9-11. The author 

supposes that arterial calcification (AC) is caused by the accu-
mulation of calcium-phosphate complexes in the vessels.

Some studies claim that AC is a part of the active process 
of atherosclerosis and may be affected by aging, diabetes mel-
litus, and chronic kidney disease9,11-14. AC may occur in up to 
90% of atherosclerotic lesions in vessels13. Therefore, it can be 
hypothesized that IAC may be a potential predictor of future 
ischemic stroke15,16. Moreover, IAC may be associated with 
transient ischemic attacks, epileptic seizures, and cognitive 
decline11,14. However, a relationship between IAC and dizzi-
ness has not yet been reported in the literature. Hence, this 
study aimed to investigate whether or not there is a correlation 
between ICA and dizziness.

METHODS

Patients
A total of 107 consecutive patients (53 males and 54 females) 
with complaints of dizziness (first group) or headache (second 
group) and noncontrast cranial CT images were recruited for 
this study. The first group was determined the main (or the 
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SUMMARY
OBJECTIVE: This study aimed to investigate the correlation between dizziness and intracranial artery calcification.

METHODS: A total of 107 consecutive patients were recruited for this study. These patients were categorized into first (case) and second (control) 

groups. The first and second groups had complaints of dizziness and headache, respectively. All the patients had noncontrast cranial computed 

tomography images. Bilateral internal carotid arteries, bilateral vertebral arteries, and basilar arteries were evaluated for detecting burden of intracranial 

artery calcification. Finally, demographic characteristics, stroke risk factors, and burden of intracranial artery calcification of these two groups were 

compared. The Mann-Whitney U test, chi-square test, and Spearman’s correlation were performed to analyze the study.

RESULTS: It was found that the first and second groups included 39 and 68 patients, respectively. The mean age of the first group was significantly 

higher than that of the second group. The mean burden of intracranial artery calcification of the posterior circulation in the first and second groups 

were not statistically different from each other (p=0.555). The mean burden of intracranial artery calcification of the anterior circulation in the first 

group was found to be significantly higher than the second group (p=0.005). However, no significant difference was found between the two groups 

in terms of burden of intracranial artery calcification of anterior or posterior circulation, when the age variable was synchronized in both groups.

CONCLUSION: Although this study found a limited correlation between dizziness and intracranial artery calcification, this situation was basically 

related to aging.
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case) group, and the second group was accepted as the control 
group. The patients who had no or insufficient CT images were 
not included in this study. The data of these two groups, which 
were gathered during 2-year periods from our hospital auto-
mation system, were analyzed. This study was performed ret-
rospectively, and animals or human subjects were not included. 
Therefore, informed consent was not required.

Measurement of intracranial arterial calcification
Hyperdense lesions over 130 Hounsfield units observed on 
the noncontrast cranial CT images were assumed to be intra-
cranial arterial calcification (IAC). Bilateral internal carotid 
arteries (ICAs), bilateral vertebral arteries (VAs), and basilar 
arteries (BAs) were evaluated. Of the patients with circular cal-
cification on the intracranial arterial walls in the axial section 
on the noncontrast cranial CT, those with calcification below 
50% of the arterial diameter were given one point, and those 
with 50% or above were given two points (Figure 1). Those 
without calcifications were given zero points. For each patient, 
the burden of IAC (BIAC) of anterior (bilateral ICAs) or pos-
terior (bilateral VAs and BAs) circulation was calculated by 
summing all these points.

Statistical analysis
The IBM Statistical Package for the Social Sciences (SPSS) 
26.0 (SPSS Inc., Chicago, IL, USA) program was used for 
evaluating data. Demographic characteristics, stroke risk fac-
tors (hypertension, diabetes mellitus, hyperlipidemia, coronary 
artery disease [CAD], chronic kidney disease, atrial fibrillation, 
smoking, and stroke history), and BIAC of these two groups 
were compared. The Mann-Whitney U test was used for con-
tinuous variables, the chi-square test for categorical variables, 
and Spearman’s rho test for correlation. A p-value of <0.05 was 
considered statistically significant in all analyses.

RESULTS
In this study, 39 and 68 patients were consecutively included 
in the first and second groups, respectively. The sex distribu-
tion of these two groups was found to be close to each other 
(chi-square test; p=0.784). However, the mean age of both 
groups was found to be significantly different from each other 
(Mann-Whitney U test; p<0.001). There was no significant 
difference between these two groups in terms of stroke risk 
factors (chi-square test; p>0.05), except for CAD (chi-square 
test; p<0.001). The comparison of the two groups in terms of 
gender, age, and stroke risk factors is summarized in Table 1.

In this study, calcifications were detected in the posterior 
circulation in 23 VAs on the right and 26 VAs on the left, along 
with 3 BAs. However, calcifications were observed in the ante-
rior circulation in 58 and 54 ICAs on the right and left sides, 
respectively. The mean BIAC of the posterior circulation was 
found 0.76±1.31, and the mean BIAC of the anterior circu-
lation was calculated 1.78±1.79. The mean BIAC of the pos-
terior circulation of the first and second groups were similar 
(Mann-Whitney U test; p=0.555); however, the mean BIAC 
of the anterior circulation of the first group was significantly 
higher than that of the second group (Mann-Whitney U test; 
p=0.005). In addition, a strong positive correlation was found 
between age and the BIAC of the anterior or posterior circula-
tion (p<0.001). Table 2 shows the comparison of the two groups 
according to BIAC and the correlation of age with BIAC. To 
dismiss the effect of the age variable, only patients over 40 
years old were included in the first and second groups (n=35 
vs. n=39, respectively). Then, the analysis was repeated regard-
ing the new sample size. However, no significant difference was 

 

Figure 1. Calcifications observed in intracranial arteries (green 
arrow). (a) Calcifications that narrow the diameter of intracranial 
artery below 50%. (b) Calcifications that narrow the diameter of 
intracranial artery above 50%.

Table 1. Comparison of the two groups in terms of sex, age, and stroke 
risk factors.

DM: diabetes mellitus; m: male; f: female; HTN: hypertension; CAD: coronary 
artery disease; AF: atrial fibrillation; CKD: chronic kidney disease; HL: 
hyperlipidemia. Bold indicates statistically significant p-values.

Variables First group Second group p-value

Age (years) 64.72±15.13 48.68±19.79 <0.001

Sex (m/f) 20/19 33/35 0.784

DM (%) 25.6% 19.1% 0.429

HTN (%) 51.3% 33.8% 0.076

CAD (%) 41% 10.3% <0.001

AF (%) 7.7% 2.9% 0.352

Stroke (%) 25.6% 11.8% 0.065

CKD (%) 15.4% 11.8% 0.593

HL (%) 12.8% 14.7% 0.787

Smoking (%) 12.8% 2.9% 0.097
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found between the two groups in terms of BIAC of the ante-
rior or posterior circulation (Mann-Whitney U test; p=0.674 
vs. p=0.221, respectively).

DISCUSSION
In this study, intra-arterial calcifications were detected in a 
total of 112 arteries in the anterior circulation and 52 arteries 
in the posterior circulation. It was observed that the anterior 
total BIAC was higher than that in the posterior circulation. 
Moreover, the mean anterior BIAC was found to be signifi-
cantly higher in the first group than that in the second group, 
statistically. However, it was found that this significant differ-
ence disappeared when the age variable was equalized in both 
groups. Previous studies reported that male patients were more 
associated with IAC than female ones11,13. Our study showed that 
there was no significant sex difference between the two groups.

Arterial calcification is a vascular lesion that mainly affects 
the intima or media layers of the vessel wall and is generally 
changed by aging and common cardiovascular risk factors11. 
Consistent with the literature, our study revealed a strong pos-
itive correlation between age and the BIAC. However, there 
was a significant difference between these two groups according 
to only CAD. AC can be found in various vessels and causes 
different hemodynamic changes or outcomes. An unenhanced 
CT is thought to be the best tool for detecting calcifications13. 
A density ≥130 HU on CT imaging is generally accepted as a 
diagnostic criterion for calcification9,10.

Several studies have demonstrated that the intracranial 
carotid artery and VA are the most affected vessels, respec-
tively9,10,13,17. Therefore, some authors claim that AC, specifi-
cally heavier calcifications, may increase the risk of stroke by 
changing arterial flow and enhancing arterial stiffness9-11,13,14,18. 
They also claim that IAC may be accepted as an indicator of 
atherosclerosis13. However, the pathophysiological relationship 
between calcification and ischemia is still controversial12,14,17. 
Furthermore, some researchers assume that calcified plaque is 
less related to ischemic symptoms than noncalcified plaque 
in preventing plaque rupture. They have also observed that 
patients with intimal IAC tend to have good collateral circu-
lations before endovascular treatment19.

Previous reports show that calcifications are found mainly in the 
cavernous or siphon segments of ICAs and the intracranial segment 
of VAs. Hence, our study focuses on these parts of vessels to calcu-
late BIAC clearly. Some studies have also shown that calcifications 
are found more frequently in the left VA than in the right side17. 
In this study, there were no significant differences between both 
sides. In the literature, various methods have emerged to calculate 
the severity of calcification13. However, different methods may pre-
clude the comparison of findings from various studies. Therefore, 
the present study used a new simple visual grading method related 
to the narrowing of the vessel lumen by calcification.

Dizziness is a common symptom in outpatient clinics and 
accounts for over half of vestibular system diseases4,8. Within 
cerebrovascular diseases, severe carotid artery stenosis (CAS) 
may be one of the significant nonvestibular causes of dizziness. 
However, the relationship between CAS and dizziness is not 
clearly understood, and some conflicts between studies are still 
emerging. On the one hand, some authors claim that severe 
CAS can decrease perfusion through the carotid circulation; 
on the other hand, others accept dizziness as an asymptomatic 
symptom, although there is an occluded carotid artery2,5,7,8,20. In 
the literature, although there are a lot of reports about the rela-
tionship between CAS and dizziness, there have been no stud-
ies about the relationship between calcification and dizziness.

Our study has some limitations. First, the study is designed 
retrospectively. Second, the flow rate and volume of vessels 
(ICAs and VAs), which may be disturbed by the calcifications, 
are not included in the study. Finally, a new visual grading 
method, whose validity has not yet been proven, is used to 
calculate the severity of AC.

CONCLUSION
This study found that the group with dizziness had much more 
calcifications than the control group. However, we found that diz-
ziness was not associated primarily with IAC when the age vari-
able was equalized in both groups. To the best of our knowledge, 
both dizziness and IAC are usually seen in old patients. Therefore, 
they can occur coincidentally with aging. As a result, prospective 
studies with a large sample size are needed in the future to investi-
gate the relationship between IAC and dizziness comprehensively.

Table 2. Comparison of the two groups according to burden of intra-arterial calcification and correlation of age with burden of intra-arterial calcification.

BIAC: burden of intra-arterial calcification; rho: correlation coefficient. Bold indicates statistically significant p-values.

First group Second group p-value
Age (Spearman 

correlation)
p-value

Anterior BIAC 2.41±1.74 1.41±1.73 0.005 rho=0.746 <0.001

Posterior BIAC 0.82±1.33 0.73±1.30 0.555 rho=0.622 <0.001
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Evaluation of first- and third-trimester afamin levels in preeclampsia
Selim Gülücü1* , Sebahattin Çelik2 , Gökhan Unver3

INTRODUCTION
Preeclampsia (PE) is a hypertension [blood pressure (BP) ≥140/90 
mmHg] disorder that occurs after 20 weeks of gestation (but 
no hypertension before pregnancy) and also causes proteinuria 
(proteinuria≥300 mg/24 h), but the presence of proteinuria is 
not always observed for PE1. The presence of systemic findings 
along with hypertension (liver dysfunction, renal failure, pres-
ence of hemolysis and thrombocytopenia, pulmonary edema, and 
visual and cerebral findings) indicates PE without proteinuria1. 
Although it is thought to be caused by PE trophoblast invasion 
disorder and impaired placental blood supply, the pathogenesis is 
not fully understood. Impaired placental development, increased 
placental oxidative stress, apoptosis, and necrosis cause endo-
thelial dysfunction, proteinuria, and maternal hypertension2.

Afamin (also called α-albumin), which is a vitamin E-binding 
glycoprotein, has been identified as the fourth member of the 
human albumin gene family after albumin, α-fetoprotein, 
and vitamin D-binding protein3. Vitamin E is an important 
protective lipophilic antioxidant that protects against oxida-
tive stress during pregnancy and postpartum4. Serum afamin 

concentrations have previously been reported to increase in 
response to high oxidative stress3.

During normal pregnancy, plasma afamin concentration 
approximately increases two times and decreases to pre-preg-
nancy levels soon after delivery5. High afamin concentrations 
have been associated with insulin resistance (IR) and compo-
nents of metabolic syndrome6. In the literature, there are few 
studies on the association between PE and afamin. To the best 
of our knowledge, in English literature, there is no study that 
examined afamin, which is associated with oxidative stress, in 
both the first and third trimesters.

The aim of this study was to evaluate the role of afamin in 
predicting PE by comparing afamin levels in the first and third 
trimesters of the PE and control groups.

METHODS
Pregnant patients who presented to the Obstetrics and 
Gynecology Outpatient Department of Samsun Training and 
Research Hospital between January 2021 and January 2022 

1Gaziosmanpaşa University, Department of Obstetrics and Gynecology – Tokat, Turkey.
2Balikesir State Hospital, Department of Obstetrics and Gynecology – Balıkesir, Turkey.
3Samsun Training and Research Hospital, Department of Obstetrics and Gynecology – Samsun, Turkey.
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SUMMARY
OBJECTIVE: The aim of this study was to investigate serum afamin levels in the first and third trimesters in preeclampsia.

METHODS: Serum samples from 118 patients in the first and third trimesters were analyzed. Serum samples were collected from pregnant women 

who had enrolled in the first trimester. Blood was then collected from pregnant women who had developed preeclampsia and from healthy controls 

in the third trimester. The collected blood samples were resolved for analysis, and serum afamin concentrations were measured in the first and third 

trimesters. Preeclampsia and healthy controls were compared.

RESULTS: There was no significant difference between the control and preeclampsia groups in terms of age, body mass index, and smoking. Afamin 

levels in the first and third trimesters were higher in the preeclampsia group than in the control group (p<0.05). In the subgroup analysis of the 

preeclampsia group, afamin levels were higher in the early-onset preeclampsia group than in the late-onset preeclampsia group in the first and third 

trimesters (p<0.05). In the receiver operating characteristic analysis afamin levels were 96.23 ng/mL in the first trimester and 123.57 ng/mL in the 

third trimester as cut-off values for preeclampsia.

CONCLUSION: Serum afamin levels are useful for predicting preeclampsia in the first trimester in pregnant women and can be used in clinical practice 

as a supportive biomarker for the diagnosis of preeclampsia in the third trimester. Meta-analyzes are needed to investigate the effect of afamin levels 

in the prediction and diagnosis of preeclampsia and to determine the cut-off value.
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were enrolled in the study. Prior to the study, approval was 
obtained from the ethics committee of our hospital (Dated 
September 23, 2021/No. KAEK 2021/418).

Routine evaluations were performed on the pregnant women 
who presented to the outpatient clinic in the first trimester. 
Serum samples taken from the pregnant women for the study 
were stored at -80°C for subsequent biochemical analyses. 
Patients were followed until delivery, and pregnancy outcomes 
were recorded. Prenatal serum samples were collected from the 
patients who developed PE in the third trimester. The control 
group consisted of pregnancies whose blood was collected and 
stored in the first trimester, who did not develop PE or any 
complications during pregnancy follow-up, and who delivered 
at term (37–41 weeks). Multiple pregnancies, fetal anomalies, 
and patients with systemic diseases (chronic hypertension, vas-
cular diseases, and diabetes mellitus) diagnosed before or after 
pregnancy were accepted as criteria for exclusion from the study.

It was planned to include age, gravidity, parity, body mass 
index (BMI), smoking, type of delivery (cesarean section/normal 
vaginal delivery), presence of meconium, neonatal intensive care 
unit (NICU) requirement, systolic blood pressure (SBP), diastolic 
blood pressure (DBP), birth weight, APGAR 0 min, APGAR 5 
min, serum afamin level in the first and third trimesters, and birth 
weight. Week of gestation was confirmed by ultrasound using 
the first day of the last menstrual period (LMP) or first-trimester 
ultrasound measurements in patients whose LMP was unknown.

Preeclampsia was defined as BP ≥140/90 mmHg associ-
ated with proteinuria in two separate measurements of at least 
4 h after the 20th week of gestation in a woman whose BP was 
previously within normal limits. Proteinuria was detected in 
≥+1 protein by dipstick test or ≥300 mg in a 24-h urine test. 
The study included 2,852 pregnant women in the first trimester. 
Serum samples from 118 patients in the first and third trimes-
ters were analyzed in the study. Of the patients whose serum 
samples were taken, 74 patients were diagnosed with PE and 
these patients were included in the study group, while 44 preg-
nant women were included in the control group.

A subgroup analysis of the PE group was performed. The  PE 
group was divided into two groups according to the week of 
delivery: less than 34 weeks (early-onset) and 34 weeks and 
more (late-onset). Stored serum samples were measured for 
serum afamin concentrations using a commercially available 
kit. Afamin levels were expressed in ng/mL.

Statistical analyses were performed using SPSS 22 (IBM 
SPSS Statistics 22, an IBM Co, Somers, NY). The continu-
ous variables were reported as mean and standard deviation. 
The categorical variables were expressed as percentage and fre-
quency. The chi-square test was used to compare categorical data 

between groups. The independent samples t-test was used to 
compare the distribution of variables between groups. Receiver 
operating characteristic analysis (ROC) was used to evaluate 
the diagnostic performance of afamin in the first and third tri-
mesters in PE. The p-value<0.05 was considered significant.

RESULTS
There was no significant difference between the control and PE 
groups in terms of patient age, BMI (p=0.059), and smoking 
(p=0.458). Gravida and parity numbers were lower in the PE 
group than in the control group. SBP, DBP, and cesarean sec-
tion rates were lower in the control group than in the PE group. 
As for neonatal outcomes, the presence of meconium and the 
need for NICU were lower in the control group, while APGAR 
first-fifth min scores and birth weight were higher. Afamin lev-
els in the first and third trimesters were lower in the control 
group than in the PE group. The demographic characteristics 
and serum analysis results of the patients are shown in Table 1.

Table 1. Demographic characteristics of the patients and results of 
serum analysis.

Data are presented as mean±standard deviation or as numbers and percentages. 
The significance test of the difference between the two means or the Pearson 
chi-square test was used. BMI: body mass index; C/S: cesarean section; VD: 
vaginal delivery; NICU: neonatal intense care unit; SBP: systolic blood pressure; 
DBP: diastolic blood pressure. Bold indicates statistically significant p-values.

Preeclampsia 
(n=74)

Control (n=44) p-value

Age (year) 27.31±4.88 29.23±6.03 0.062

Gravida 1.99±1.03 2.7±1.44 0.002

Parity 0.68±0.72 1.18±1.19 0.005

Type of birth

C/S 44 (59.5%) 15 (34.1%)
0.008

VD 30 (40.5%) 29 (65.9%)

Presence of 
meconium

17 (23%) 3 (6.5%) 0.024

NICU 17 (23%) 3 (6.5%) 0.036

SBP (mmHg) 155±21.03 117.27±8.99 <0.001

DBP (mmHg) 97.43±17.23 65.45±6.97 <0.001

Birth weight 2899.26±787.71 3349.89±316.75 <0.001

Week of birth 36.61±2.99 39.14±0.88 <0.001

Apgar 1 min 7.53±1.67 9.2±1.02 <0.001

Apgar 5 min 8.2±1.52 9.7±1.02 <0.001

First trimester 
afamin

217.47±231.72 53.57±23.37 <0.001

Third trimester 
afamin

467.08±359.76 79.38±26.25 <0.001
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In the subgroup analysis of 74 patients in the PE group, 
23 patients delivered below 34 weeks of gestation (early-on-
set PE), and 51 patients delivered at or above 34 weeks of 
gestation (late-onset PE). There was no significant difference 
between the early and late PE groups in terms of patient age, 
parity (p=0.058), BMI (p=0.065), and smoking (p=0.122). 
Gravida was lower in the early PE group compared to the late 
PE group. SBP, DBP, and cesarean section rates were found to 
be lower in the late-onset PE group than in the early-onset PE 
group. When neonatal outcomes were evaluated, the presence 
of meconium and the need for NICU were higher in the early 
PE group, while APGAR 1–5 min scores and birth weight 
were significantly lower. Afamin levels in the first and third 
trimesters were lower in the late-onset PE group than in the 
early-onset PE group. Demographic characteristics and serum 
analysis results of PE patients are given in Table 2.

In the ROC, an afamin level of 96.23 ng/mL [sensitivity 
(59%) and specificity (95%)] in the first trimester and 123.57 
ng/mL [sensitivity (81%) and specificity (99%)] in the third 
trimester was set as the cutoff value for PE. The area under the 

curve (AUC) was 0.73 (95%CI 0.64–0.81) in the first trimes-
ter and 0.90 (95%CI 0.84–0.95) in the third trimester. ROC 
curves are shown in Figure 1.

DISCUSSION
This study compared serum afamin levels in the first and third 
trimesters between patients with and without PE in predicting 
PE. This is the first study that we know of that evaluated both 
first- and third-trimester afamin levels in PE patients. Serum 
afamin levels were found to be higher in patients with PE com-
pared to patients without PE in both first and third trimesters. 
For patients with PE, 96.23 ng/mL in the first trimester and 
123.57 ng/mL in the third trimester were set as cut-off values. 
In the PE subgroup analysis, higher serum afamin levels were 
found in both first and third trimesters in early-onset (<34 
weeks) PE compared with late-onset (≥34 weeks) PE.

Afamin, a plasma glycoprotein, belongs to the albumin gene 
family and has been identified as an alternative carrier protein 
for vitamin E7. In addition, it functions as a transfer protein 
responsible for the exchange of lipoproteins such as cholesterol, 
triglycerides, and ApoB8. It has also been found to correlate 
highly with the prevalence of metabolic syndrome9. Köninger 
et al., found an association between afamin and gestational 
diabetes mellitus6. A meta-analysis found a high correlation 
between afamin and type 2 diabetes mellitus10. According to 
Hubalek et al., maternal serum afamin concentrations increase 

Table 2. Demographic characteristics and serum analysis results of 
the preeclampsia patients.

Data are presented as mean±standard deviation or as numbers and percentages. 
The significance test of the difference between the two means or the Pearson 
chi-square test was used. BMI: body mass index; C/S: cesarean section; VD: 
vaginal delivery; NICU: neonatal intense care unit; SBP: systolic blood pressure; 
DBP: diastolic blood pressure. Bold indicates statistically significant p-values.

<34 weeks 
(early-onset 

PE) (n=23)

34 weeks and 
above (late-onset 

PE) (n=51)
p-value

Age (year) 28.65±4.95 26.71±4.77 0.113

Gravida 2.52±1.12 1.75±0.89 0.002

Type of birth

C/S 23 (100%) 21 (41.2%)

VD 0 (0%) 30 (58.8%) <0.001

Presence of 
meconium

11 (47.8%) 6 (11.8%) 0.001

NICU 17 (47.8%) 6 (11.8%) 0.001

SBP (mmHg) 169.78±12.66 148.33±20.73 <0.001

DBP (mmHg) 110.22±9.83 91.67±6.97 <0.001

Birth weight 2054.57±624.26 3280.2±508.15 <0.001

Week of birth 33.22±2.54 38.14±1.60 <0.001

Apgar 1 min 6.57±1.62 7.96±1.52 0.001

Apgar 5 min 7.43±1.59 8.55±1.36 0.003

First-trimester 
afamin

377.33±264.16 145.38±175.03 <0.001

Third-trimester 
afamin

800.43±261.73 316.75±290.96 <0.001

Figure 1. Receiver operating characteristic analysis curves.
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linearly during the three trimesters in uncomplicated pregnan-
cies5. It is not clear why serum afamin concentrations increase 
as pregnancy progresses. There are few studies of afamin in PE.

Tramontana et al., involving 30 PE patients and Köninger et al., 
involving 39 PE patients in their studies found that the first-tri-
mester afamin levels were lower in patients in control compared 
to the PE group11,12. Caliskan et al., in a study of 39 PE patients 
found that PE developed in those who had high second-trimes-
ter afamin levels3. Our study differs from other studies in that it 
detects and reveals high levels of afamin in both first and third 
trimesters. Although early diagnosis is important for predicting 
PE, detection of high afamin levels in the third trimester may be 
useful in diagnosing PE cases that cannot be definitively diag-
nosed. Caliskan et al., found no difference in serum afamin levels 
in early-onset and late-onset patients with PE3. Köninger et al., 
detected higher afamin levels in the first trimester in the late-on-
set patients with PE compared with the early-onset patients with 
PE, but there was no difference in afamin levels in the early-on-
set patients with PE compared with the control group7. In our 
study, afamin levels were lower in patients with the early-onset 
PE compared with patients with the late-onset PE. This result is 
consistent with the literature. Although increased maternal serum 
afamin concentrations have been described in patients with PE, 
the mechanism of any causal relationship is not clear.

The strengths of our study are that afamin levels were not 
checked in the second trimester, afamin levels were not checked 

in the cord blood of patients with PE, the number of patients 
with PE was higher than in other studies, and 2,852 pregnant 
women were followed until delivery.

CONCLUSION
Serum afamin levels are useful for predicting the first-trimester PE 
in pregnant women and can be used in clinical practice as a sup-
portive biomarker in the diagnosis of third-trimester PE. Prospective 
studies with larger patient groups and meta-analyses will be nec-
essary to investigate the effect of serum afamin level on the pre-
diction and diagnosis of PE and to determine the cut-off value.
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A logarithmic model for hormone receptor-positive and breast 
cancer patients treated with neoadjuvant chemotherapy
Erdoğan Selçuk Şeber1* , Yakup İriagac1 , Eyyup Çavdar1 , Kubilay Karaboyun1 , Okan Avcı1 , 
Ahmet Yolcu2 , Sibel Özkan Gürdal3 , Meltem Öznur4

INTRODUCTION
Breast tumors show different behaviors based on the biolog-
ical characteristics of the cells from which they originate1. 
Frequently used markers in tumor biology classification are 
estrogen receptor (ER), progesterone receptor (PgR), and human 
epidermal growth factor receptor (HER-2). Generally, hormone 
receptor (HR)-negative tumors (ER and PgR negative) or HER-
2-positive tumors are sensitive to chemotherapy and respond 
well to neoadjuvant chemotherapy (NACT)2. NACT enables 
axillary downstaging, breast conserving surgery, and evalua-
tion of early in vivo response to chemotherapy in most of these 
patients3. However, HR-positive/HER-2-negative breast cancer 
(ER or PgR positive) cases respond poorly to NACT, patho-
logical complete response rate (pCR) is significantly lower, and 
there is a relationship between residual tumor characteristics 
and survival after treatment4. Nevertheless, some subgroups 
of HR-positive patients may have good responses to NACT; 

therefore, the establishment of methods which can aid treating 
physicians to distinguish patients will benefit from NACT is 
of utmost importance5.

At present, there is no inexpensive, reliable, and easily acces-
sible predictive marker for the HR-positive/HER-2-negative 
patient group for obtaining pCR with NACT. Although genome 
sequencing tests such as Mammaprint and Oncotype can be 
used as validated methods for predicting benefit from NACT, 
they are expensive, and the cost of their application makes them 
inaccessible for large patient populations. On the contrary, 
relative cost-effective methods such as immunohistochemical 
determination of Ki-67 levels still remain far from standard-
ization, and there can be significant differences between the 
immunohistochemical methods and pathology laboratories in 
the evaluation processes of Ki-67; there is still a need for pre-
dictive methods that are cost-effective, are easily reproducible, 
and can be validated.

1Tekirdağ Namık Kemal University, Faculty of Medicine, Department of Medical Oncology – Tekirdag, Turkey.
2Tekirdağ Namık Kemal University, Faculty of Medicine, Department of Radiation Oncology – Tekirdag, Turkey.
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SUMMARY
OBJECTIVE: The aim of this study was to investigate the predictive importance of the previously validated log(ER)*log(PgR)/Ki-67 predictive model 

in a larger patient population.

METHODS: Patients with hormone receptor positive/HER-2 negative and clinical node positive before chemotherapy were included. Log(ER)*log(PgR)/

Ki-67 values of the patients were determined, and the ideal cutoff value was calculated using a receiver operating characteristic curve analysis. It was 

analyzed with a logistic regression model along with other clinical and pathological characteristics.

RESULTS: A total of 181 patients were included in the study. The ideal cutoff value for pathological response was 0.12 (area under the curve=0.585, 

p=0.032). In the univariate analysis, no statistical correlation was observed between luminal subtype (p=0.294), histological type (p=0.238), clinical 

t-stage (p=0.927), progesterone receptor level (p=0.261), Ki-67 cutoff value (p=0.425), and pathological complete response. There was a positive 

relationship between numerical increase in age and residual disease. As the grade of the patients increased, the probability of residual disease decreased. 

Patients with log(ER)*log(PgR)/Ki-67 above 0.12 had an approximately threefold increased risk of residual disease when compared to patients with 

0.12 and below (odds ratio: 3.17, 95% confidence interval: 1.48–6.75, p=0.003). When age, grade, and logarithmic formula were assessed together, 

the logarithmic formula maintained its statistical significance (odds ratio: 2.47, 95% confidence interval: 1.07–5.69, p=0.034).

CONCLUSION: In hormone receptor-positive breast cancer patients receiving neoadjuvant chemotherapy, the logarithmic model has been shown 

in a larger patient population to be an inexpensive, easy, and rapidly applicable predictive marker that can be used to predict response.

KEYWORDS: Patients. Breast neoplasms. Neoadjuvant therapy. Antineoplastic agents. Receptors, progesterone. Receptors, estrogen.
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The European Society for Medical Oncology (ESMO) 
divides HR-positive breast tumors into two as luminal A-like 
and luminal B-like according to receptor percentages. In patients 
with ER >1, a PGR of less than 20% or a high Ki-67 (an inde-
terminate cutoff) is referred to as luminal B-like6. In contrast, 
ASCO defines ER between 1 and 10% as low ER positivity and 
does not accept Ki-67 as a tumor marker7. Due to such uncer-
tainties, there is a need for a new classification using important 
markers such as ER, PgR, and Ki-67 to classify HR-positive/
HER-2-negative patients according to NACT responses.

In a previous study, we found that the formula 
log(ER)*log(PgR)/Ki-67 was predictive of NACT response in 
126 HR-positive/HER-2-negative patients. In this study, we 
aimed to investigate the predictive value of our logarithmic 
index in a larger patient population and confirm its accuracy8.

METHODS
In our study, the data of HR-positive/HER-2-negative breast 
cancer patients who received NACT between February 1, 2014, 
and May 1, 2022 were evaluated retrospectively. Inclusion criteria 
were as follows: receiving a standard chemotherapy regimen [four 
cycles of cyclophosphamide+epirubicin (or doxorubicin) followed 
by either docetaxel (75 mg/m2) every 3 weeks for 4 cycles or pacl-
itaxel (80 mg/m2) every 12 cycles week], and being clinically node 
positive before treatment. Patients who were metastatic, male, and 

unable to complete the neoadjuvant regimen and who received 
different chemotherapy regimens were excluded from the study 
(Figure 1). Clinical and pathological tumor staging was based 
on the TNM Classification of Malignant Tumors, 8th edition. 
Polymerase chain reaction (PCR) was defined as ypT0/ypTis, 
ypN0. The cutoff value for Ki-67 was determined as 18 in the 
separation of luminal A-like and luminal B-like.

In the formula log(ER)*log(PgR)/Ki-67, log(ER) defines 
the base 10 logarithm of the ER level, log(PgR) defines the base 
10 logarithm of the PgR level, and Ki-67 defines the prolifer-
ation index without “%.” Values with ER zero (0) or PgR zero 
(0) are considered 0, as they do not cut the logarithm curve.

The SPSS Statistical version 24 (SPSS Inc., Chicago, III) 
software was used for all statistical analyses. The specificity-sen-
sitivity along with the ideal cutoff value for PCR and non-PCR 
discrimination of the logarithmic formula were determined 
by receiver operating characteristic (ROC) analysis. The rela-
tionships between logarithmic formula, pCR, and other clini-
cal-pathological characteristics were assessed with the chi-square 
test. Univariate and multivariate analyses were calculated using 
binary logistic regression analysis. Odds ratio (OR) was reported 
with the corresponding 95% confidence intervals (CIs), and 
p<0.05 was considered statistically significant.

This study was conducted according to the guidelines laid 
down in the Declaration of Helsinki and approved by the Non-
Interventional Ethics Committee (Approval no. 2022.86.05.13).

Figure 1. Flow chart documenting selection criteria for patients.
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RESULTS

Patient characteristics and  
treatment responses by characteristics
The data of 181 patients were analyzed. The median age of the 
patients was 50 (min–max: 25–79) years. When the patients were 
separated according to their molecular subtypes, 39 (21.5%) patients 
were luminal A-like and 142 (78.5%) patients were luminal B-like. 
Histologically, 151 (83.4%) patients had invasive ductal carci-
noma and 30 (16.6%) patients had other histological subtypes; 
142 (78.5%) patients were found to have residual tumor (non-
pCR) and 39 (21.5%) patients were found to have pCR among 
the patients who underwent surgery after NACT. The highest 
pCR was observed in patients aged less than 50 (27.4%) years, 
and the least pCR was observed in grade 1 tumors (0%) (Table 1).

Pathological and clinical characteristics 
according to log(ER)*log(PgR)/Ki-67
The ideal cutoff value, which distinguishes patients who had 
pCR and those who did not, was determined as 0.12 using 
the ROC analysis (Figure 2). This value allows identifying 
two separate populations: cutoff ratiolow (<0.12), 86 (47.5%) 
patients and cutoff ratiohigh (≥0.12), 95 (52.5%) patients 
(n=181, AUC=0.585, p=0.032). The sensitivity and specific-
ity of this value to identify non-PCR patients were 58.5 and 
69.2%, respectively.

When treatment responses were analyzed using the uni-
variate logistic regression analysis, no statistical relationship 
was found between pCR and luminal subtype (0.294), histo-
logical subtype (0.238), clinical t-stage (0.927), PgR recep-
tor level (0.261), and Ki-67 cutoff value (0.425). There was 

Table 1. Comparison of treatment responses according to patients’ clinical and pathological characteristics.

Variables
Total

(n=181)
Non-pCR
(n=142)

Non-pCR (%)
(78.5%)

pCR
(n=39)

pCR (%)
(21.5%)

p-value

Age

<50 68 61 72.6 7 27.4
0.076

≥50 113 81 83.5 32 16.5

Molecular subtype

Luminal A-like 39 33 84.6 6 15.4
0.291

Luminal B-like 142 109 76.8 33 23.2

Histological type

Ductal 151 116 76.8 35 23.2
0.231

Others 30 26 86.7 4 13.3

PgR

<20 54 40 74.1 14 25.9
0.350

≥20 127 102 80.3 25 19.7

Ki-67

<18 51 42 82.4 9 17.6
0.424

≥18 130 100 76.9 30 23.1

Grade

Grade 1 8 8 100 0 0

0.072Grade 2 121 98 81.0 23 19.0

Grade 3 52 36 78.5 16 21.5

Clinical T stage 

T1 50 39 78.0 11 22.0
0.927

T2-T3 131 103 78.6 28 21.4

Log(ER)*log(PgR)/Ki-67

Cutoff low (<12%) 86 59 68.6 27 31.4
0.002

Cutoff high (≥12%) 95 83 87.4 12 12.6

pCR: pathological complete response; Non-pCR: non-pathological complete response; PgR: progesterone receptor.
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a positive relationship between numerical increase in age 
and residual disease (OR 1.032, 95%CI 1.000–1.065, 
p=0.048). Probability of residual disease decreased as the 
grade of the patients increased (OR 0.457, 95%CI 0.230–
0.908, p=0.025). Patients with log(ER)*log(PgR)/Ki-67 
above 0.12 (cutoff ratiohigh) had an approximately threefold 
increased risk of having residual disease (OR 3.17, 95%CI 
1.48–6.75, p=0.003) compared to patients with a value of 
0.12 and below (cutoff ratiolow). When age, grade, and log-
arithmic formula were evaluated together, the logarithmic 

formula maintained its statistical significance (OR 2.47, 
95%CI 1.07–5.69, p=0.034) (Table 2).

DISCUSSION AND CONCLUSION
Luminal-like breast cancer is considered chemotherapy resis-
tant relative to triple-negative and HER-2-positive subtypes. 
However, NACT is being increasingly utilized as a method for 
increasing the rate and improving the outcome of breast and 
axillary conserving surgery; therefore, it is important to be able 
to delineate the patients who can most benefit from NACT6. 
pCR can be chosen as a decisive parameter for the description 
of HR-positive/HER-2-negative BC patients who have an 
increased chance of showing a response to NACT. As a result 
of the investigation of tumor genetics, such as Oncotype DX® 
and Mammaprint® along with the next generation sequenc-
ing method, the selection of the right patients to be the can-
didates for chemotherapy is beneficial9,10. However, the use of 
these tests for NACT is limited and sometimes cannot give 
clear results in the selection of patients who may benefit from 
chemotherapy. In addition, it is expensive and the results can 
be obtained only after a long time11. Therefore, these markers 
cannot be used routinely, especially in developing countries.

In a previous study, we developed an easily accessible model 
in all clinics, which demonstrated its predictive effectiveness8. 
In this study, it was aimed to investigate the clinical and patho-
logical characteristics of the patients, along with the predictive 
importance of the log(ER)*log(PgR)/Ki-67 formula in a larger 
patient population (n=181) in HR-positive/HER-2-negative 
patients. When assessed with a univariate analysis, patients with 
cutoff ratiohigh had approximately three times more complete 
responses than those with cutoff ratiolow.

Figure 2. Receiver operating characteristic curve to determine the 
ideal cut-off value for the logarithmic model (the red circle indicates 
the cut-off value).

Table 2. Univariate and multivariate logistic regression analysis of clinical and pathological markers for residual disease after neoadjuvant 
chemotherapy in HR-positive/HER-2-negative breast cancer patients (n=181).

Variable Category
Univariate analysis Multivariate analysis

OR (95%CI) p-value OR (95%CI) p-value

Age Continuous 1.03 (1.00–1.07) 0.048 1.02 (0.99–1.05) 0.276

Luminal type
Luminal A/B (HER-2 

negative)
0.60 (0.23–1.56) 0.294

Histological type Ductal/others 1.96 (0.64–6.00) 0.238

Clinical T stage t1/t2/t3 1.04 (0.47–2.28) 0.927

Log(ER)*log(PgR)/Ki-67 Low/high 3.17 (1.48–6.75) 0.003 2.47 (1.07–5.69) 0.034

Ki-67 <18/≥18 0.71 (0.31–1.63) 0.425

PgR Continuous 1.01 (1.00–1.02) 0.261

Nuclear grade 1/2/3 0.46 (0.23–0.91) 0.025 0.72 (0.34–1.53) 0.390

Significant values are indicated in bold.
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Age and histological grade are known as predictive factors for 
NACT in breast cancer12. In this study, in accordance with the 
literature, age and grade predicted residual disease after NACT. 
The logarithmic formula maintained its statistical significance 
as an independent predictor of response to NACT even when 
age and grade were included in the multivariate analysis.

In the 2011 Gallen Consensus, it was reported that the lumi-
nal classification can be used to predict prognosis, risk of recur-
rence, and pCR in HR-positive/HER-2-negative breast cancer 
patients13. However, current studies show that the luminal A 
and B breast cancer classification alone is inadequate to identify 
patients who might benefit from NACT14,15. Consistently, luminal 
classification was not found to be predictive for pCR in our study, 
which included only luminal breast cancer patients. In addition, 
the logarithmic formula was predictive for the NACT response, 
while also detecting residual disease with higher accuracy than 
the classical luminal classification.

In many studies, it has been reported that an increase in 
Ki-67 and a decrease in ER caused a higher rate of pCR as 
well16,17. There is a mathematically inverse relationship between 
Ki-67 proliferation index and ER and PR HR expression lev-
els in terms of treatment response, and these three biomark-
ers can be evaluated in the context of a continuum within a 
formula. The reference ranges of these three biomarkers are 
between 1 and 100, and the pathologists still specifying the 
level manually, despite automated systems, make standardiza-
tion difficult. The literature also proposes logarithmic trans-
formation of predictively skewed data in breast cancer18,19. 
The standardization of reporting of HR depression levels 
and reduction of inconsistencies between different centers 
of ER levels and reducing differences between centers can be 
achieved with application of log-transformation formulas20. 
In our study, besides hormone expression levels, the Ki-67 
expression levels were also included in the formula. This inno-
vative approach helped eliminate the Ki-67 cutoff uncertainty 

problems and enabled the categorization of continuous vari-
ables such as ER-PgR.

There are some limitations to our study. First is the retrospec-
tive analysis of the data. Second, our study could not exclude 
the possibility of neoadjuvant selection bias, even though the 
choice of treatment for all patients in the study was decided by 
the multidisciplinary breast cancer tumor board. The strengths 
of our study were that all patients received a single NACT reg-
imen and that the data were homogeneous because the pathol-
ogy specimens were assessed by the same pathologist.

In conclusion, we confirmed that the log(ER)*log(PgR)/
Ki-67 formula can be used as a predictive marker for pCR in 
a larger patient population. We think that our new predictor 
formula, which is easily accessible, inexpensive, and powerful, 
may have a decisive role in the selection of patients who can 
benefit from NAC.
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Predicting response to neoadjuvant therapy with glucose 
transporter-1 in breast cancer
Seda Duman Öztürk1* , Çiğdem Öztürk2 , Oğuzhan Okcu2 , Gökçe Aşkan3 , 
Bayram Şen4 , Recep Bedir5

INTRODUCTION
Breast cancer (BC) is the most common tumor worldwide 
with a high mortality rate among women. Some parameters, 
such as tumor stage, molecular subtyping, and hormone 
receptor status, are used in the selection of treatment and in 
predicting the prognosis1. Molecular subtyping is the most 
important parameter that predicts the response to neoad-
juvant therapy (NT)2. Molecular subtyping alone is insuf-
ficient to predict treatment. However, more parameters are 
needed. Therefore, it is important to investigate different 
biomarkers that will shed light on new agents in predicting 
the prognosis, response of patients, and even in choosing 
treatment method.

Glucose transporters are membrane transporter proteins 
that catalyze the facilitative bidirectional transfer of their 
substrates across membranes3. Glucose transporter-1 (Glut-
1) is the first identified member of the glucose transporter 

family as well as the most common of all membrane trans-
port proteins4. It is highly expressed in the endothelium of 
tissues where selective glucose transfer from blood to tis-
sues is important, such as the central nervous system, retina, 
iris, ciliary muscle, and endoneurium. Moreover, Glut-1 is 
also expressed in erythrocytes physiologically5, and patho-
logically, it mediates basal glucose transport in cancer cells, 
which require considerably higher energy levels than normal 
cells, and provides glucose for energy metabolism6. Various 
studies have also investigated whether insulin resistance, 
which regulates glucose metabolism in the body, is a risk 
factor in BCs. Some of these studies have defined a high risk 
of BC in obese and diabetic patients. However, the mech-
anisms are not clear7. As a result, Glut-1 has been found 
to be overexpressed in various types of cancer, including 
prostate, stomach, lung, and BC; squamous cell carcinoma 
of the head and neck8-11; and its overexpression is a poor 
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SUMMARY
OBJECTIVE: Glucose transporter-1 is a marker involved in energy transport in cancer cells. It has been shown to be a poor prognostic factor in many 

cancer types, including breast cancer. However, there is no satisfactory parameter predicting treatment in breast cancer patients receiving neoadjuvant 

therapy. This study investigated the effect of glucose transporter-1 in predicting the treatment response of patients receiving neoadjuvant therapy.

METHODS: In this study, glucose transporter-1 immunohistochemistry was applied to tru-cut biopsy of patients who were diagnosed with breast 

cancer and received neoadjuvant therapy between 2010 and 2021. A built-in scoring system was used to evaluate both the pattern and intensity of 

glucose transporter-1 immunohistochemistry staining. The relationship between glucose transporter-1 immunohistochemistry staining and other 

clinicopathological parameters was examined. In addition, the relationship of glucose transporter-1 with response to treatment was investigated.

RESULTS: A relationship was found between high glucose transporter-1 expression and other clinicopathological parameters (such as estrogen 

and progesterone receptor negativity, high Ki-67, triple-negative, and Her2 status). Cases with high glucose transporter-1 expression had either a 

complete or a partial pathologic response. The result was statistically significant.

CONCLUSION: Glucose transporter-1 has the potential to be a biomarker that can be evaluated more objectively as an alternative to Ki-67 labeling 

index in evaluating the response to treatment in patients receiving neoadjuvant therapy.

KEYWORDS: Glucose transporter type 1. Breast. Cancer. Immunohistochemistry. Neoadjuvant therapy.
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prognostic parameter12,13. Therefore, it has been thought that 
tumor progression can be prevented via Glut-1 mechanism.

In the present study, we aimed to investigate the potential 
use of Glut-1 antibody in tru-cut biopsy (TCB) as a new bio-
marker to predict the response and prognosis before NT. In addi-
tion, we studied the relationship between Glut-1 expression 
and clinicopathological parameters, such as hormone receptor 
status and Ki-67 labeling index (LI).

METHODS

Study design and case selection
In our retrospectively planned study, patients with a diagnosis 
of breast carcinoma and received NT between 2010 and 2021 
were retrieved from the hospital electronic system.

Patient data
The age, details of NT protocol, the status of recurrence or 
distant metastasis, and survival status were retrieved from the 
hospital and national electronic database. Tumor size, status of 
hormone receptor and Her2 expression, Ki-67 LI, and the pres-
ence of lymphovascular and perineural invasion were obtained 
from pathological reports.

Histopathological and 
immunohistochemical staining
Hematoxylin and eosin-stained slides of both TCB and resec-
tion were retrieved from the pathology archive. Cases that did 
not have tumor slides or clinical data were excluded. H&E and 
immunohistochemical slides were re-evaluated by three differ-
ent pathologists (SDÖ, ÇÖ, and GA). All cases were classified 
according to their molecular and histological subtypes according 
to the World Health Organization classification14-16. The cutoff 
value for Ki-67 LI was accepted as 14%.

The best representative tumor block was selected from 
both TCB and resections, and 4-μm sections were obtained. 
The Ventana Medical Systems (SN: 714592, Ref: 750-700 
Arizona, USA) automated immunohistochemistry device was 
used. Immunohistochemical staining was performed using 
the Ultra-view Universal DAB Detection Kit (REF: 760-500, 
Ventana) and Glut-1 antibody (PA1-46152, 1/200 diluted, 
Glut-1 Rabbit Polyclonal Antibody).

An established scoring system that evaluates both the 
pattern and intensity of staining was used. Membranous and 
cytoplasmic staining were considered positive. Briefly, the 
staining pattern was scored according to the percentage of 
cells that showed cytoplasmic and/or membranous staining 

as follows: 0=less than 1%, 1+=1–10%, 2+=11–50%, 3+=51–
80%, and 4+=over 80%. The intensity was scored as 1: weak, 
2: moderate, and 3: strong. Blinded assessment was done by 
two different observers (SDO and OO). The overall score 
was then calculated as (1+intensity/3)×pattern17. Tumor cells 
were scored as negative if no immunopositive cells were pres-
ent after immunostaining. The total score was based on the 
percentage of positive tumor cells and the degree of immu-
nostaining intensity18.

Statistically, the median value for staining score was 3.9. 
Score <4 was accepted as low, while score ³4 was accepted as 
high (Figure 1).

ETHICAL APPROVAL
Ethics committee approval for our study was obtained from the 
ethics committee of the Recep Tayyip Erdogan University Faculty 
of Medicine, non-interventional clinical research (E-40465587-
050.01.04-352). The study was conducted in accordance with 
the Declaration of Helsinki, the ethical standards of the institu-
tional research committee, and the Reporting Recommendations 
for Tumor Marker Prognostic Studies (REMARK) guideline19.

STATISTICAL ANALYSIS
Statistical post-hoc power and effect size were calculated by 
using the G*Power version 3.1.9.7 software20. Statistical anal-
yses were performed using IBM SPSS Statistics, Version 22.0 
(SPSS Inc., Chicago, USA). Each group’s descriptive statistics 
were reported as frequency and percentages within the group 
(n, %). Whether there was a correlation between the groups in 
terms of categorical variables was evaluated using the chi-square 
(Pearson’s chi-square) and Fisher’s exact test. The Kaplan-Meier 
method was used for survival analysis and was evaluated with 
the log-rank test. For statistical significance, the p-value was 
accepted as <0.05.

RESULTS

Clinicopathological parameters
A total of 65 cases were included, and the median age was 
58 years (range, 33–84 years). Estrogen receptor (ER) and pro-
gesterone receptor (PR) positivity were observed in 45 (69%) 
and negative in 41 (63%) cases. In all, 50 (77%) cases had high 
Ki-67 LI (≥15%). Complete and partial pathologic responses 
were observed in 25 (38%) and 31 (48%) cases, respectively, 
while 9 (14%) had no response to NT.
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Association of glucose transporter-1 expression 
with clinicopathological parameters in tru-cut 
biopsy before neoadjuvant therapy
High Glut-1 expression was present in 31 of 65 cases. Glut-1 
expression was high in cases that had no expression of ER and 
PR (p=0.016 and p=0.004, respectively). There was a statis-
tically significant relationship between Glut-1 expression and 
high Ki-67 LI (p=0.001) (Figure 1). Glut-1 expression was sta-
tistically higher in cases that were classified as luminal A and 
luminal B compared to Her2 and triple-negative (TN) ones 

(p=0.032). Glut-1 expression was statistically low in cases with 
lymphovascular invasion (p=0.002) and lymph node metasta-
sis (p=0.017). Cases with high Glut-1 expression had either a 
complete or a partial pathologic response. The result was sta-
tistically significant (p=0.028) (Table 1).

Relationship between glucose transporter-
1expression and prognosis
The median follow-up for the entire cohort was 36 months 
(range, 1–88 months). Notably, seven (11%) cases were died of 

Figure 1. (a) Microscopic image of invasive breast carcinoma (H&E 200×). (b) Tumor labeling index (200×) with Ki-67. (c) Low glucose transporter-1 
expression (400×). (d) Microscopic view of invasive breast cancer (H&E 200×). (e) Tumor labeling index (200×) with Ki-67. (f) High glucose 
transporter-1 expression (200×).
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disease, and two (29%) had high Glut-1 expression. Distant organ 
metastases were observed in 14 (22%) cases, and Glut-1 expres-
sion was low in 12 (86%) of them. Statistically, Glut-1 expression 
was found to be associated with disease-free survival (DFS), but 
no correlation was found with overall survival (OS) (log-rank 
p=0.014 and p=0.469, respectively) (Figure 2).

DISCUSSION
Glut-1, a member of the glucose transporter family, expression 
is controlled by different transcription factors. For example, 
hypoxia-inducible factor (HIF-1 alpha) has been reported to 
regulate Glut-1 expression in hypoxic conditions. Moreover, 
c-Myc plays a role in Glut-1 expression in many different 

tumors21. Abnormal expression of Glut-1 is also affected by the 
PI3K/Akt pathway. Changes in the stability of Glut-1 transcrip-
tion are associated with changes in glucose concentration, the 
structure of growth factors, cytokines, and some hormones22. 
The Glut-1 expression reflects increased glycolytic metabolism, 
so there is Glut-1 upregulation in many cancers to maintain 
high glucose levels in neoplastic cells23.

Glut-1 has been shown as an optimal biomarker in various 
types of cancer24, and it has been reported that agents provid-
ing Glut-1 inhibition in BC can be used in targeted therapy in 
different studies21-27. Moreover, this is the first study regarding 
Glut-1 expression in BC patients receiving NT.

BC is the most common type of cancer with a high mor-
tality rate among women11. Some parameters, such as tumor 

Table 1. The relationship between glucose transporter-1 expression and clinicopathological parameters in tru-cut biopsies before neoadjuvant therapy.

Glut-1

<4 ≥4
p-value

n (%) n (%)

Histological subtypes
Invasive ductal carcinoma 32 (94.1) 29 (93.5) 1.000

Invasive lobular carcinoma 2 (5.9) 2 (6.5)

Response to treatment
No response 8 (23.5) 1 (3.2) 0.028

Partial/complete response 26 (76.5) 30 (96.8)

Molecular subtypes
Luminal A + Luminal B 28 (82.4) 18 (58.1) 0.032

Her2 + Triple negative 6 (17.6) 13 (41.9)

Estrogen receptor
Negative 6 (17.6) 14 (45.2) 0.016

Positive 28 (82,4) 17 (54.8)

Progesterone receptor
Negative 7 (20.6) 17 (54.8) 0.004

Positive 27 (79.4) 14 (45.2)

Her2

Negative 19 (55.9) 19 (61.3) 0.141

Positive 11 (32.4) 12 (38.7)

Unknown 4 (11.8) 0 (0)

Ki-67 proliferation index
Low 12 (36.4) 1 (3.3) 0.001

High 21 (63.6) 29 (96.7)

Lymphovascular invasion
Absent 16 (47.1) 26 (83.9) 0.002

Present 18 (52.9) 5 (16.1)

Perineural invasion
Absent 28 (82.4) 29 (93.5) 0.262

Present 6 (17.6) 2 (6.5)

Axillary lymph node metastasis
Absent 13 (38.2) 21 (67.7) 0.017

Present 21 (61.8) 10 (32.3)

Distant organ metastasis
Absent 22 (64.7) 29 (93.5) 0.005

Present 12 (35.3) 2 (6.5)

Dead of disease
Alive 29 (85.3) 29 (93.5) 0.43

Exitus 5 (14.7) 2 (6.5)  
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stage, molecular subtype, and hormone receptor status, have 
been used in daily practice to choose the treatment method 
and predict the prognosis.

To the best of our knowledge, there has been no study 
regarding Glut-1 expression in BC patients receiving NT.

According to Deng Y et al., Glut-1 expression was associ-
ated with higher tumor grade, ER, and PR negativity in BC 
patients who did not receive NT (1). In the current study, over-
expression of Glut-1 was significantly related to the negative 

hormone receptor. In addition, higher expression was found in 
Her2 and TN BCs compared to luminal subtype. As a result, 
high expression of Glut-1 may indirectly be a sign of poor prog-
nosis, since it is associated with hormone receptor negativity.

In our study, there was a statistically significant relationship 
between high Glut-1 expression and high Ki-67 LI (Figure 3). 
In a study by Alba et al., BC patients with a high LI had a com-
plete response to NT. As in the studies of Alba et al., other studies 
advocate the predictive use of the Ki-67 LI to predict response 

Figure 3. Flowchart of the research.

Figure 2. The relationship of glucose transporter-1 expression of cases with disease-free survival and overall survival by Kaplan-Meier analysis.
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to chemotherapy in identifying patients with pathological com-
plete response. In this way, the use of Ki-67 is very useful in 
determining the patient group with a long prognosis25. On the 
contrary, Ki-67 LI in breast carcinomas is assessed by eyeballing 
method by choosing three hotspot areas, counting 10 different 
high-magnification areas, and taking the average of the values. 
Therefore, this assessment is highly subjective among patholo-
gists. In our study, Glut-1 expression was high in almost all of the 
cases with complete response to treatment. With these results, we 
can suggest that the evaluation of Glut-1 expression, which is an 
objective parameter that can be easily done in routine practice, 
can be used to predict response to treatment, as well as Ki-67.

In the meta-analysis by Yu Deng et al., the prognostic role 
of Glut-1 in BC was widely investigated but the results are 
reported to be inconsistent1. Hussein et al. reported that Glut-1 
expression was not associated with OS in BC26. However, other 
researchers have presented significant associations between 
Glut-1 expression and poor prognosis in BC1,27. In our study, 
there was a statistically significant relationship between Glut-1 
expression and DFS, but no relationship was found between 
its expression and OS. Glut-1 expression has not been stud-
ied in neoadjuvant patients before, and we think that higher 
expression can be used as a good prognostic marker in patients 
receiving NT. A significant correlation was found between low 
Glut-1 expression and lymphovascular invasion, perineural 
invasion, lymph node metastasis, and distant organ metastasis 
in patients receiving NT. This result also supports that high 
Glut-1 expression can be indirectly used as an indicator of good 
prognosis in patients receiving NT.

There were some limitations in our study; for example, 
our cases did not show a homogeneous distribution in terms 
of molecular subtype, hormone receptor status, response to 
treatment and had a short follow-up time. Another limitation 
of our study is the small number of cases.

In conclusion, cancer with high Glut-1 expression has a 
better response to NT. This is the first and pioneering study 
regarding Glut-1 expression in BC patients receiving NT. As a 
result, we suggest that Glut-1 could be used as an alternative 
biomarker to Ki-67 in objective evaluation of treatment response 
among BC patients.
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Revisiting type II diabetes mellitus in pregnancy and pregnancy 
outcomes such as in thyroidology: do you mind?
Jovana Todorovic1 , Stefan Dugalic2 , Demet Sengul3 , Dejana Stanisavljevic4 , Dzenana A. Detanac5 , 
Ilker Sengul6,7 , Eduardo Carvalho de Arruda Veiga8 , Zorica Terzic-Supic1 , Biljana Đurić9 , Miroslava Gojnic2*

INTRODUCTION
Diabetes, per se, is the most common chronic illness affect-
ing pregnant women. Approximately 85% of diabetic cases in 
pregnancy are gestational diabetes mellitus (GDM)1. There has 
been an increase in the prevalence of pre-gestational diabetes 
(pre-GDM) in the past decades, mainly due to the increase in 
the prevalence of obesity in the general population and conse-
quently type 2 diabetes (T2DM) among women of reproduc-
tive age2,3. A study from the United Kingdom (UK) showed 
that the prevalence of T2DM in pregnancy increased by 354% 
in the period between 1995 and 2012, from 0.2% in 1995 to 
1.06% in 20123. According to the national UK data, T2DM in 
2016 represented half of all cases of pre-GDM4. Of note, preg-
nancies with pre-GDM have a higher frequency of pregnancy 
complications compared to pregnancies with GDM. Another 

dimension important for the increase in the prevalence of pre-
GDM is that if the diabetes is diagnosed in the first trimester 
or early in the second trimester, it is considered pre-GDM5. 
This increase also has a societal influence, as diabetes is associ-
ated with a decrease in quality of life6. 

Prevalence of pre-gestational diabetes (pre-GDM) is asso-
ciated with a decrease in fertility1, but there are more data on 
the type 1 diabetes mellitus (T1DM), though the same is pre-
sumed with T2DM due to the higher prevalence of obesity 
and polycystic ovarian syndrome among women with T2DM 
compared to the general population1,6-9. Pre-GDM is associated 
with maternal and neonatal morbidity and mortality2: higher 
likelihood of spontaneous abortions, caesarean deliveries, oper-
ative vaginal deliveries, lacerations, perinatal asphyxia, different 
congenital anomalies, and higher perinatal mortality or venous 
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SUMMARY
OBJECTIVE: There is an increase in the prevalence of pre-gestational diabetes in the past decades, mainly due to the increase in the prevalence of 

obesity in the general population and consequently type 2 diabetes among women of reproductive age. 

METHODS: This study purposed to describe the delivery characteristics, pregnancy complications, and outcomes among women in Serbia with the 

pre-gestational type 2 diabetes in the past decade, as well as their pregnancy complications, deliveries, and neonatal outcomes. The study included 

data from all the pregnant women with pre-gestational type 2 diabetes in Belgrade, Serbia during the period between 2010 and 2020. The final 

sample consisted of 138 patients. 

RESULTS: More than half, i.e., 70 (50.7%) had a vaginal delivery, while 48 (34.8%) had elective and 20 (14.5%) had emergency caesarean sections. 

Throughout the period, there was 1 patient with preeclampsia (0.7%), 5 with pregnancy-induced hypertension (3.6%), 7 had newborns with small for 
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thromboembolism3,5,10. As such, the adverse pregnancy outcomes 
among women with pre-GDM are more frequent than among 
women with GDM11,12. Women with T2DM are at higher risk for 
adverse pregnancy outcomes compared to women with T1DM, 
with four times higher perinatal mortality13 and generally poorer 
pregnancy outcomes14. Pregnancies with pre-gestational T2DM 
are commonly complicated by chronic hypertension, the main 
risk factor for preeclampsia that is reported in almost one in five 
pregnancies with pre-gestational T2DM11. Additionally, chronic 
hypertension is also a risk factor for uteroplacental insufficiency 
and stillbirth. There is also a higher rate of preterm births, small 
for gestational age (SGA) infants, large for gestational age (LGA) 
infants, hypoglycemia and cardiac anomalies in infants2,11,15, respi-
ratory distress syndrome, polycythemia, organomegaly, electro-
lyte disturbances, and hyperbilirubinemia2. 

The important issues for the obstetricians in charge of patients 
with T2DM during pregnancy are the timing and type of delivery. 
The factors influencing this decision include, but are not limited 
to, fetal size, the presence of medical comorbidities, and placen-
tal insufficiency16. T2DM in pregnancy, per se, is associated with 
uteroplacental malperfusion, which can be presented as placental 
infarction, vasculopathy in deciduas, and earlier maturation of 
villi17. The adequate timing and mode of delivery aim to reduce 
the rates of intrauterine death, which are higher among women 
with T2DM compared to women with other types of diabetes 
in pregnancy and healthy populations. Consequently, the most 
common timing for delivery of infants of mothers with T2DM 
is between 37+0 and 38+6 weeks, compared to the usually tar-
geted timing of 40 weeks among women with GDM16. 

At present, there is growing evidence that many consider 
T2DM a benign condition, and it seems that there is a general 
lack of concern among patients17. The present study aimed to 
describe the delivery characteristics, pregnancy complications, 
and outcomes, including thyroidology, among women in Serbia 
with pre-gestational T2DM over the past decade, as well as their 
pregnancy complications, deliveries, and neonatal outcomes. 

METHODS

Study design
The study included data from all the pregnant women with 
pre-gestational T2DM in Belgrade, Serbia, during the period 
between 2010 and 2020. The final sample consisted of 138 
patients, and the study was approved by the Ethical Committee 
of the Faculty of Medicine, University of Belgrade, Serbia (No. 
1322/IX-80). The data for this study were routinely gathered for 
all the pregnant patients in the health care system in Belgrade. 

The data from the Birth database for Belgrade, City Institute 
of Public Health were the age, type of delivery, the presence of 
chronic hypertension, preeclampsia, pregnancy-induced hyper-
tension (PIH), newborns’ birth weight, newborns’ birth length 
in centimeters, gestational age at delivery, and Apgar score. 

To this end, the type of delivery was classified as vaginal 
(including spontaneous vaginal, forceps, and vacuum-assisted 
vaginal delivery), elective caesarean section, and emergency cae-
sarean section. Based on the newborn’s birth weight, newborns 
were classified as small for gestational age (SGA), adequate for 
gestational age (AGA), and large for gestational age (LGA). The 
pre-term birth was defined as birth before 37 weeks of gestation18. 
The ponderal index was calculated using the following formula:

[PI=birth weight×100/(birth height in centimeters)3]19. 

Statistical analyses
Statistical analyses were done using the methods of descriptive and 
analytical statistics. The numerical data were presented as means±�
standard deviations, and the categorical data were presented as rel-
ative numbers (percentages). The differences between the groups 
on numerical variables were examined using the Student’s t-test 
and univariate variance analysis (ANOVA). The statistical analyses 
were done using Statistical Software for Social Sciences (SPSS) 22.0. 

RESULTS
There were a total of 138 pregnant women with T2DM treated 
in any health care facility in Belgrade, Serbia, during the 11 
years. The average age of the patients was 31.88±5.38 years. 
More than half, i.e., 70 (50.7%) had a vaginal delivery, 48 
(34.8%) had elective caesarean sections, and 20 (14.5%) had 
emergency caesarean sections. There was 1 patient with pre-
eclampsia (0.7%), 5 with pregnancy-induced hypertension 
(3.6%), 7 had newborns with SGA (5.1%), 28 with macrosomia 
(20.3%), 12 (8.7%) had preterm births, and one-fifth, i.e., 28 
(20.3%) newborns had Apgar score under 8. The characteristics 
of the women included in the study are presented in Table 1. 

There were significant differences in the average Apgar 
scores between the newborns of women with different types of 
delivery, women with and without preeclampsia, and women 
with a gestational age of under and over 37 weeks at delivery. 
There were significant differences between the women with pre-
eclampsia and the women without preeclampsia in the average 
newborns’ birth weight. The newborns’ birth weight differed 
significantly between the women with gestational age at delivery 
of <37 weeks and >37 weeks. The differences in Apgar scores 
and newborns’ birth weights between the patients with different 
medical and obstetric complications are presented in Table 2.
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DISCUSSION
A posteriori, reproductive functions are affected by some con-
ditions, such as T2DM, L-thyroxine (3,5,3′,5′-tetraiodothy-
ronine, T4), and L-triiodothyronine (3,5,3′-triiodothyronine, 
T3), which are crucial for the normal reproductive function 
of human and animals via the ovarian, uterine, and placental 
tissues through specific nuclear receptors, modulating their 
development and metabolism in thyroidology20-22.

The present study incorporated a total of 138 women with 
T2DM during the study period, comprising 2% of the total pop-
ulation of women with diabetes in pregnancy in Belgrade, Serbia. 
The average age of pregnant women with T2DM in Belgrade in 

our study was 31.9 years, similar to the age reported in the studies 
in the UK3 and Denmark13. In addition, the prevalence of elective 
cesarean sections has increased in recent decades23. The data from 
15 years in Scotland showed the prevalence of elective caesarean 
sections at 30.5%, which is similar to our results of 34.8%, but 
the prevalence of emergency caesarean sections in the present study 
was two times lower compared to the Scottish data, 14.5 vs. 29%, 
respectively24. The treatment and control of diabetes in pregnancy 
have been improved since the beginning of the data gathering in 
Scotland, and the differences in the prevalence of emergency cae-
sarean sections can be explained by these improvements, as the 
start of our data collection was delayed for more than a decade2,17,18.

More than 1 in 10 pregnant women in our study reported 
pre-gestational chronic hypertension, and an additional 3.6% 
were diagnosed with PIH, which is more than three times lower 
prevalence of hypertension compared to the TODAY study11 
and similar to the prevalence of hypertension in the cohort 
of women in California14. The risk factors for preeclampsia 
among pregnant women with T2DM are less examined than 
the risk factors for preeclampsia among pregnant women with 
T1DM16, as the risk for preeclampsia is higher among women 
with T1DM19. Preeclampsia is considered a significant compli-
cation associated with both maternal and fetal adverse pregnancy 
outcomes16 and the frequency of preeclampsia among women 
with T2DM is just below 10%19. Only one case in the present 
study had preeclampsia, comprising less than 1% of the sam-
ple, but the differences between the studies can be explained 
by the sample size in our study, which may be insufficient in 
order of describing the actual prevalence of preeclampsia in this 
population. The low prevalence of preeclampsia in our study 
may also indicate improvements in glycemic and cardiovascular 
control among women with T2DM achieved in recent years2. 

One in five newborns in our study were LGA, similar to 
the study from California14, and the prevalence was almost two 
times lower than that in the Scottish study, although the mean 
birth weight was almost identical in both studies24. 

The mean gestational age at delivery was above 38 weeks in 
the present study, which is in the range of the advised time for 
adequate delivery for women with T2DM for minimization of 
the risks for stillbirth, and the prevalence of preterm birth in 
our cohort was below 10%, significantly lower than previously 
reported for women with T2DM in pregnancy. This prevalence 
was significantly higher compared to the prevalence of preterm 
birth among all livebirths in neighboring Bosnia and Herzegovina. 
One-fifth of the newborns in our study had an Apgar score of less 
than 8, and the average score of 8.7 is likely previously reported. 
Finally, newborns of women with emergency caesarean sections 
had significantly lower Apgar scores compared to the newborns 

Table 1. The characteristics of women in the study design.

Characteristics n (%)

Age in years (X±SD) 31.88±5.38

Type of delivery 

Vaginal delivery 70 (50.7)

Elective caesarean section 48 (34.8)

Emergency caesarean section 20 (14.5)

Chronic hypertension

Yes 14 (10.1)

No 124 (89.9)

Preeclampsia

Yes 1 (0.7)

No 137 (99.3)

Pregnancy-induced hypertension

Yes 5 (3.6)

No 133 (96.4)

Newborns’ birth weight in grams (X±SD) 3423.01±596.27

Newborns’ birth weight

SGA 7 (5.1)

Normal weight 103 (74.6)

Macrosomia 28 (20.3)

Newborns’ birth lenght in cms (X±SD) 51.11±2.95

Gestational age at delivery in weeks (X±SD) 38.53±1.78

Gestational age at delivery 

<37 weeks 12 (8.7)

≥37 weeks 126 (91.3)

Apgar score (X±SD) 8.71±0.88

Apgar score 

<8 28 (20.3)

≥8 110 (79.7)

Ponderal index (X±SD) 2.55±0.27
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of women with vaginal and elective caesarean deliveries, as did 
preterm newborns compared to term newborns. One newborn 
born to a mother who developed preeclampsia had a significantly 
lower birth weight compared to the other newborns and a lower 
Apgar score, but this was the newborn born at 30 weeks of ges-
tation, compared to the average of 38+3 weeks14,16,24,25. 

Limitations
This study has a few possible limitations. First of all, it possesses a 
descriptive study design. The differences between the examined groups 
are cross-sectional, and we could not establish a causal relationship. 
The number of women included in the study is low, which limits 
the possibility of the statistics. The aforementioned study encom-
passes the largest study on pregnancies with T2DM in the Serbian 
population, and the longitudinal design allowed us to describe the 
large cohort covering the entire decade. Unlike the majority of 
studies examining the characteristics of pregnant women with pre-
GDM that obtain data from clinical settings, the data included in 
this study are obtained from a population-based registry and reflect 
the general population of pregnant women with T2DM. 

CONCLUSION
This study revealed that women with T2DM in pregnancy have a 
significant burden of pregnancy complications related to pregnancy, 

delivery, and newborns. Herewith, we might recommend adequate 
follow-up and strict glycemic control, which must be enforced 
among these patients in order to minimize the risks for both moth-
ers and their newborns. This issue merits further investigation.
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The effect of perceived social support levels on coping methods 
for urinary incontinence in elderly men
Zehra Kocak1 , Berna Bayir1 , Ibrahim Goksoy2 , Hakan Hakki Taskapu2

INTRODUCTION
Aging causes changes in many organs and bodily systems, and 
it can affect the functioning of those systems1. The management 
of diseases such as diabetes2,3, hypertension4, and cancer5,6 is 
more difficult in elderly patients. Urinary incontinence (UI) is 
a difficult condition to accept, often hidden by those who expe-
rience it, and is referred to as a “silent epidemic”7. The risk of 
UI steadily increases with increasing age and decreasing phys-
ical and mental performance. The worldwide prevalence of UI 
varies between 20 and 68%8. Prior to the age of 80 years, UI is 
1.3–2 times more common in women than in men; after the 
age of 80 years, its prevalence is similar among both genders.

UI causes psychosocial problems, such as the fear of smelling 
bad, anxiety, feelings of dirtiness, unhappiness, stigma, deteri-
oration in body image, and depression9. Individuals, especially 
the elderly, rarely report UI, as it is considered a natural con-
sequence of aging. Additional negative consequences, such as 
anxiety, depression, decreased sexual life, decreased physical 
activity, poorer quality of life, social isolation, and the loss of 
self-confidence, can affect those who hide their UI10.

Social support is defined as the emotional, financial, and 
information support that an individual receives from their 
environment. Perceived social support is an individual’s overall 

impression of the support they receive from their social envi-
ronment. Although the importance of environmental support 
for health-seeking behavior and health promotion is known, 
to the best of our knowledge, there are no studies in the liter-
ature examining the levels of environmental support and per-
ceived social support among individuals with UI. This study 
aimed to determine the effect of the perceived social support 
level on coping methods for UI among men aged 65 years and 
over with UI.

METHODS
This cross-sectional study was conducted in the Urology 
Outpatient Clinic of Necmettin Erbakan University Meram 
Medical Faculty Hospital between December 2021 and May 
2022. Ninety-two male patients over the age of 65 years with 
UI and adequate cognitive levels were included in the study. 
Patients with impermanent UI, active infection, impaired cog-
nitive function, or malignancy were not included in the study.

A personal information form and the Multidimensional Scale 
of Perceived Social Support (MSPSS) were used to collect data. 
The personal information form consisted of 28 structured ques-
tions to determine the state of being affected by incontinence, 
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SUMMARY
OBJECTIVE: This study aimed to determine the effect of the perceived social support level on coping methods for urinary incontinence among men 

aged 65 years and over with urinary incontinence.

METHODS: A total of 92 male patients over the age of 65 years with urinary incontinence and adequate cognitive levels were included in the study. 

The coping methods, the environmental support, and the Multidimensional Scale of Perceived Social Support were used to collect data.

RESULTS: The most common method of coping was changing clothes (64 [69.6%]). The Multidimensional Scale of Perceived Social Support total mean 

score was 55.83±14.8, which was considered above the medium-level support. The perception level of social support caused significant differences 

in coping methods in individuals with urinary incontinence.

CONCLUSION: The view that urinary incontinence is a problem related to aging is regarded as an obstacle to seeking healthcare. Society should be 

made aware that urinary incontinence is not a normal condition related to aging and that it is not an insoluble problem that the elderly must endure.

KEYWORDS: Social support. Men. Urinary incontinence.

https://doi.org/10.1590/1806-9282.20221395
https://orcid.org/0000-0002-2803-3301
https://orcid.org/0000-0003-1304-7767
https://orcid.org/0000-0002-7065-366X
https://orcid.org/0000-0002-2916-0177
mailto:zzzehrakocak@hotmail.com


Kocak, Z. et al.

453

Rev Assoc Med Bras 2023;69(3):452-457

the support received from the environment, the expectation 
from the environment, coping methods, and sociodemographic 
characteristics. Ten of these questions examined introductory 
features, and 18 gathered information about UI.

The MSPSS, developed by Zimet et al.11, consists of 12 items. 
Each item is answered using a 7-point Likert-type scale that 
ranges from 1 (“Very Strongly Disagree”) to 7 (“Very Strongly 
Agree”). The scale consists of 3 subdimensions, namely, friend, 
family, and special person support, that examine an individual’s 
support system. Each subdimension includes 4 items. The score 
for each subdimension ranges from 4 to 28, while the score for 
the entire scale ranges from 12 to 84. Higher scores indicate 
higher levels of perceived social support. Eker et al.12 examined 
the scale’s validity and reliability in Turkey. The scale’s inter-
nal consistency and reliability were found to be high, with 
Cronbach’s alpha coefficient between 0.80 and 0.95. In our 
study, the results of the scale were found to be very good for 
factor analysis (Kaiser-Meyer-Olkin value: 0.84; Bartlett test: 
chi-square=1284.5, df=66, p<0.001), and a three-factor struc-
ture was detected in the factor analysis of the scale. Our study 
is similar to the original scale. These three factors explained 
87% of the total variance of the MSPSS. Ethics committee 
approval was obtained from the Ethics Committee for our 
study (approval no. 2022/002).

Statistical analysis
The SPSS software (21.0 version) was used to analyze the data. 
The participants’ characteristics were given as percentages and 
frequencies. Skewness and kurtosis were used to test the nor-
mality of the scale scores. The comparison of homogeneously 
distributed parameters was performed with an independent 
sample t-test and analysis of variance. The Games-Howell post 
hoc analysis was used to evaluate the subgroups. The signifi-
cance level was set at p<0.05.

RESULTS
The participants’ median age was 69 (65–83) years, and the 
median duration of UI was 3 (0.5–10) years. The sociode-
mographic characteristics are presented in Table 1. Notably, 
54 (58.7%) participants indicated that their UI was due to old 
age, 26 (28.3%) indicated that it was due to benign prostate 
gland enlargement, and 5 (5.4%) indicated that it was due to 
both. Seven (7.6%) subjects did not know the cause of their 
UI (Table 1).

With respect to the impact of UI on daily life, it most fre-
quently affected the participants’ daily activities (57% [62%]) 
and least frequently affected their work lives (5 [5.4%]). 

The additional affected daily activities and their frequencies 
were as follows: sleeping (50 [54.3%]), going out (34 [37%]), 
worshiping (33 [35.9%]), traveling (11 [12%]), and visiting 
friends (5 [5.4%]). Of note, 69 (75%) participants shared their 
UI status with other people, while 23 (25%) did not disclose this 
information to anyone. Individuals most commonly shared this 
information with their spouses (29 [42%]) and least commonly 
shared it with their caregivers (2 [2.9%]). The most common 
method of coping was changing clothes (64 [69.6%]). It was 
determined that the use of special panties was never preferred 

Table 1. Demographic characteristics of patients with urinary 
incontinence (UI) in the study (n=92).

Features Groups n %

Marital status
Single 32 34.8

Married 60 65.2

Working status
No 80 87

Yes 12 13

Income level status

Income less than expenses 21 22.8

Income equals expense 49 53.3

Income more than expenses 22 23.9

Living place

City 46 50

Districts 25 27.2

Village 21 22.8

Health insurance
No 11 12

Yes 81 88

Family type
Elementary family 72 78.3

Extended family 20 21.7

Live with at home

Alone 25 27.2

Spouse 44 48.8

Spouse and child 23 25

The status of UI 
causing problems in 
daily life

Sometimes 53 57.6

Most of the time 32 34.8

Always 7 7.6

Frequency of UI

Once a day 10 10.9

Several times a day 19 20.7

Once a week or less 26 28.3

Two/three times a week 29 31.5

Always 8 8.7

Reasons for UI

Aging 54 58.7

Prostate hypertrophy 26 28.3

Unknowing 7 7.6

Aging and prostate 
hypertrophy

5 5.4
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as a coping method. The frequency of other coping methods 
was given as follows: going to the doctor, 58 (63%); using 
medications, 46 (50%); trying to drink less water, 46 (50%); 
going to the toilet more often, 46 (50%); using a pad/cloth/
napkin, 23 (25%); foot keeping warm, 37 (40.2%); and exer-
cising, 2 (2.2%).

The total mean score of the respondents on the MSPSS was 
55.83±14.8. The lowest score was 16, whereas the highest score 
was 82. These findings suggest that the perception of individ-
uals with UI regarding social support was above the medium 
level. Social support from family and special person was con-
sidered high, but that from friends was of a moderate level. 
With respect to the perception of family support, the scores of 
UI patients who applied fluid intake were significantly higher 
than those who did not adopt this coping method (p=0.04) 
(Table 2). In terms of the perception of support from friends, 
however, the scores of these individuals were significantly 
lower than those who did not use fluid intake-related coping 

method (p=0.001) (Table 2). The total MSPSS score and the 
subdimension scores of patients who rarely changed clothes as 
a coping method were significantly higher than those who used 
this method (p>0.05, for all) (Table 2). The total MSPSS score 
and the special person support scores among patients who vis-
ited their doctors were significantly higher than those who did 
not consult physicians (p=0.029 and p=0.027, respectively). 
No difference was found among the patients in terms of their 
total MSPSS score and subdimension scores on drug use as a 
coping method (p>0.05) (Table 2).

The total MSPSS score, family support scores, and special 
person support scores of married patients were significantly 
higher than those of single patients (p>0.05) (Table 2). No sig-
nificant difference was found between these individuals in terms 
of scores on the perception of friend support and marital sta-
tus (p=0.097). The same absence of significant differences was 
identified with regard to the scores on support from family, 
friends, and special individuals and the total support scores of 

Table 2. Comparison of the Multidimensional Scale of Perceived Social Support and subdimensions scores with coping methods.

Coping methods

Multidimensional Scale of Perceived Social Support
(Mean±SD)

Family support Friend support
Special person 

support
Total support

Trying to drink less fluids
Yes 22.1±4.8 14.4±5.8 18±5.3 54.7±10.7

No 19.5±6.9 18.5±5.9 18.8±6.7 56.9±18

t/p* -2.085/0.04 3.325/0.001 0.601/0.55 0.723/0.47

Going to the toilet more often
Yes 20.5±6.7 15.8±7 18.3±6.8 54.7±17.2

No 21.2±5.4 17±5.2 16.6±5.2 56.9±12

t/p* 0.544/0.58 0.939/0.35 0.257/0.79 0.723/0.47

Using pad/cloth/napkin
Yes 22.5±4.6 17±7.2 19.8±5.2 59.4±12.4

No 20.3±6.4 16.3±5.8 18±6.2 54.6±15.4

t/p* -1.798/0.07 -0.463/0.6 -1.287/0.2 -1.352/0.18

Frequent laundry changes
Yes 20±6.6 15.5±6.1 17.4±5.9 53±15.1

No 22.8±4 18.5±5.9 20.8±5.8 62.3±11.9

t/p* 2.543/0.013 2.182/0.032 2.581/0.011 2.888/0.005

Keep feet warm
Yes 21.5±6.1 16.4±5.4 17.8±6.1 55.8±13.4

No 20.4±6.1 16.5±6.7 18.8±6 55.8±15.7

t/p* -0.835/0.4 0.058/0.95 0.746/0.45 -0.015/0.98

Medication
Yes 21.2±6.2 17.1±6.3 19.4±6.1 57.8±16

No 20.55±6 15.7±6 17.5±5.8 53.8±13.3

t/p* -0.510/0.61 -1.109/0.27 -1.509/0.13 -1.293/0.19

Visit the doctor
Yes 21.2±5.9 17.2±6.1 19.3±6.1 57.9±15.5

No 20.2±6.3 15.1±6.1 16.9±5.6 52.2±12.8

t/p* -0.822/0.46 -1.623/0.11 -1.877/0.027 -1.793/ 0.029

*Independent sample t-test. Bold values indicate statistical significance.
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Table 3. Comparison between Multidimensional Scale of Perceived Social Support and subdimensions scores and marital status, family type, 
comorbidity status, and working status.

Subdimension scores

Marital status

Married (n=60)
Mean±SD

Single (n=32)
Mean±SD

p-value*

Family support 23±5.19 16.9±5.78 <0.001

Friend support 17.16±6.54 15.18±5.38 0.097

Special person support 19.65±6.53 16.25±6.54 0.004

Total 69.81±14.94 48.37±11.42 <0.001

Subdimension scores

Family type

Elementary (n=72)
Mean±SD

Extended (n=20)
Mean±SD

p-value*

Family support 20.2±6.3 23.2±4.5 0.056

Friend support 16.3±6.4 16.8±5.3 0.76

Special person support 18±6.2 20±5.3 0.2

Total 54.6±15.4 60±11.3 0.15

Subdimension scores

Comorbidity status

No (n=24)
Mean±SD

Yes (n=68)
Mean±SD

p-value*

Family support 21.5±5.6 20.6±6.2 0.57

Friend support 19±6.8 15.5±5.7 0.02

Special person support 19.2±7.1 18.1±5.6 0.44

Total 59.7±16.2 54.4±14.1 0.12

Subdimension scores

Working status

No (n=80)
Mean±SD

Yes (n=12)
Mean±SD

p-value*

Family support 20.9±5.9 20.8±7.6 0.97

Friend support 16.1±6.1 18.7±6.4 0.17

Special person support 18.1±5.9 20.4±6.3 0.23

Total 55.2±14 60±19.5 0.29

*Independent sample t-test. Bold values indicate statistical significance.

nuclear and extended families (p>0.05 for all) (Table 3). Similar 
scale scores were derived by working and nonworking groups 
(Table 3). The friend support scores of patients with comorbid-
ities were significantly lower than those without comorbidities 
(p=0.02). However, no difference was found among the comor-
bidity and family support scores, special person support scores, 
and total support scores (p>0.05 for all, Table 3).

DISCUSSION
In this study, it was found that the participants shared their 
UI most frequently with their spouses, they used the change 
of clothes most frequently as their coping method, and they 
exhibited a moderate perception of social support. In addition, 

it was observed that this level of perception of social support 
gave rise to significant differences in coping methods.

In a previous study, 45.5% of the participating women and 
52.8% of the participating men reported that they first shared 
their UI problem with their spouses, families, or friends/neigh-
bors7. Of the elderly participants, 43.7% shared their UI issues 
with their relatives13. In another study, 59% of UI patients 
talked to the people around them, mostly relatives, but only 
23.2% consulted a professional. In this study, individuals mostly 
shared their UI with their close relatives. The evaluation of UI 
frequency showed that 10% of the participants experienced 
this condition once a week, 23.3% had it two to three times 
a week, 30% experienced it once a day, and 36.6% encoun-
tered it more than once a day14. Other researchers reported a 
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UI frequency of one or more times a day (72.6%)15. In our 
study, for the most part, the respondents experienced UI only 
occasionally. UI frequency differs depending on the target pop-
ulation and ethnicity, as well as study design16. As individuals 
with UI typically prefer to conceal their problems, the results 
of face-to-face studies and confidential surveys may vary17,18. 
The findings of this research, whose data were collected face 
to face, are compatible with the literature. Shaw et al.18 indi-
cated that 68.6% of individuals with UI believe that the con-
dition is a normal consequence of aging. Regardless of the type 
of society, UI due to old age is perceived as a natural result of 
physical regression and loss of power.

The literature indicated that the level of perception of social 
support among married individuals is higher than that among 
their single counterparts19,20. It has been reported that there is no 
significant difference in the perception of social support between 
individuals with and without comorbidities20. Individuals with 
UI prefer to share their problems with their spouses because 
they are ashamed of this condition. In our study, the feeling 
of shame was predicted to be effective. The results correspond 
with the literature. Nevertheless, considering that individuals 
with chronic diseases may have minimal socialization, in addi-
tion to grappling with UI, low perceptions of social support 
can be expected. This possibility highlights the importance of 
family support.

No studies have been devoted to perceptions of social sup-
port among elderly male individuals with UI. As perceived 
social support levels decrease, the severity of internalized stigma 

increases21. Studies have indicated that a high perception of 
social support exerts a positive effect on individuals’ adaptation 
to and recovery from the disease21,22. Social support also has a 
favorable influence on coping21. The findings of this research 
on the patient group exhibiting a moderate perception of social 
support and using positive coping methods, such as doctor 
consultations, support the literature.

CONCLUSION
The view that UI is a problem related to aging is regarded as an 
obstacle to seeking healthcare. Society should be made aware 
that UI is not a normal condition related to aging and that 
it is not an insoluble problem that the elderly must endure.
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A propensity score-matched retrospective cohort study of 
hysterectomies for benign disease during the COVID-19 pandemic
Isabella Barcellos Leite1 , Nino Jose Wilson Moterani Junior2,3* , Vinicius Cesar Moterani2 ,  
Laura Bresciani Bento Gonçalves Moterani2 , Francisco José Candido dos Reis3

INTRODUCTION
The coronavirus disease (COVID-19) pandemic started on 
May 2019 in the city of Wuhan, Hubei Province, China1. 
In Brazil, the first case was reported in March 2020 in the city 
of São Paulo2. Governments, fearing a collapse of health sys-
tems, started social distancing policies. Healthcare facilities 
had to postpone outpatient appointments and elective surger-
ies in order to prioritize resources to treat patients with acute 
respiratory syndrome (ACR) caused by the novel coronavirus 
(SARS-CoV-2)3-7.

Among the postponed surgeries, hysterectomies are included. 
This procedure is widely used to treat several gynecological 
diseases, most coursing with abnormal uterine bleeding, and 
may be performed by different access points, such as vaginal, 
laparotomy, or laparoscopy7,8.

The number of deaths and people directly affected by the 
COVID-19 pandemic worldwide has been widely investigated. 
However, the full burden of the outbreak remains unknown, 
especially regarding changes in the treatment of other diseases9,10.

The goal of this study was to evaluate how the pandemic 
might have affected the number of elective and urgent hyster-
ectomies for benign gynecological pathologies in a single-care 
tertiary center in the State of São Paulo, Brazil, and to identify 
if there were any changes in the need for blood transfusions.

METHODS
We performed a single-center retrospective cohort study. 
We included all non-puerperal hysterectomies performed from 
October 2018 up to July 2021. From March 2020 to July 2021, 
our Outpatient Clinic of Gynecology was closed as a restrictive 
measure due to the COVID-19 pandemic. Therefore, patients 
who needed immediate medical care had to seek our emergency 
department. Thus, we divided patients into two groups: the 
pre-pandemic group contains patients who underwent hysterec-
tomy from October 2018 to February 2020 and the pandemic 
group represents patients who had their surgeries performed 
from March 2020 to July 2021. Thus, both groups spanned 
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SUMMARY
OBJECTIVE: This study aimed to evaluate how the pandemic might have affected the number of elective and urgent hysterectomies for benign 

gynecological pathologies in a single-care tertiary center in the State of São Paulo, Brazil, and to identify if there were any changes in the need for 

blood transfusions.

METHODS: This is a single-center retrospective cohort study. It involved all non-puerperal and non-oncological hysterectomies from October 2018 to 

July 2021. Patients were divided into two groups, namely, the pandemic group (46 patients) and the control group (92 patients). Data were collected 

by reviewing the physical and electronic patient records. We carried out the statistical analysis using the RStudio software.

RESULTS: The number of planned hysterectomies was 82 in the pre-pandemic group and 23 in the analysis group, representing a 71.9% decrease. 

When considering only urgent surgeries, 10 of them happened in the pre-pandemic group, while 23 occurred in the pandemic group, representing 

an increase of 130%.

CONCLUSION: Elective hysterectomies may improve the quality of life of women, reducing abnormal bleeding and pelvic pain. Treatment delay can worsen 

patients’ physiological and biological conditions, such as lower labor production, humor, and social aspects, increasing costs to the healthcare system.
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a period of 17 months. Exclusion criteria were patients with 
planned oncological hysterectomies and missing data.

Our main hypothesis is that patients having surgery during 
the pandemic period had different pre-surgical hemoglobin lev-
els and required different amounts of blood transfusions when 
compared to patients in the control group. Furthermore, we 
also analyzed the proportion of elective and urgent surgeries 
during each period.

Data were collected by reviewing physical and electronic 
patient records. All data were collected by one of the research-
ers, and it was checked for inconsistencies by two other dif-
ferent researchers. In case of inconsistencies, patient records 
were reviewed again.

For each patient, we recorded information regarding eth-
nicity, education level, marital status, type of surgery (elective 
or urgent), surgical operative time in hours, hemoglobin level 
before surgery, and volume of blood transfusion before, during, 
and after the surgery, if any. Blood transfusion was included 
when occurring 30 days before or after the surgery.

Since there were more patients in the group whose surgery 
happened before the pandemic, we used propensity score match-
ing with a ratio of 2 controls per 1 case to compare both groups. 
Equal variables for matching were ethnicity, marital status, edu-
cational level, type of surgery, and surgery length11. Nominal 
variables were adjusted for this method. The race was adjusted 
to a binary variable, as either white or non-white ethnicity, since 
the majority of patients belonged to this group. Marital status 
was also converted into a binary variable, either in a relation-
ship with a partner or without a relationship. Education was 
maintained as an ordinal variable with seven degrees, namely, 
no education, incomplete primary grade, complete primary 
grade, incomplete high school education, complete high school 
education, incomplete college education, or complete college 
education. We used a linear regression model to test the cor-
relation between the amount of blood transfusion required and 
the aforementioned variables. The same procedure was carried 
out for pre-surgical hemoglobin levels and the study variables. 
This process was repeated for an exploratory subgroup analy-
sis among all urgent surgery patients in the study. Finally, the 
number of planned and urgent surgeries in both groups of the 
total cohort was compared with the exact Poisson test, with 
the period of 17 months being equal in both groups. We car-
ried out the statistical analysis using the RStudio version 4.1.1 
software (dated 2021-08-10).

This research follows the STROBE guideline. The study 
began after ethical approval by the local research ethics com-
mittee (CAAE 51821921.8.0000.5413). We followed the 
Declaration of Helsinki.

RESULTS
Initially, we included 262 patients. Following exclusion criteria, 
we removed 81 patients who were planned oncological surger-
ies. One patient was excluded due to missing data. Of the 180 
patients included, 46 patients underwent surgeries during the 
pandemic, which were matched to 92 controls, for a total of 
138 patients analyzed in this research.

The number of planned hysterectomies was 82 in the 
pre-pandemic group and 23 in the analysis group, represent-
ing a 71.9% decrease. The exact Poisson test is statistically sig-
nificant in this analysis, with a p-value <0.01. When consid-
ering only urgent surgeries, 10 happened in the pre-pandemic 
group, while 23 occurred in the pandemic group, representing 
an increase of 130%. The Poisson exact test for the number of 
urgent surgeries demonstrated a higher-than-expected value 
during the outbreak, and the p-value was 0.03.

Linear regression models applied to the matched cohort 
identified a statistically significant association between the 
amount of blood transfusion and both surgery type (p<0.01) 
and surgery length (p<0.01). Pre-surgical hemoglobin values 
in the linear regression model were correlated exclusively to 
surgery type (p<0.01). In both cases, surgery before or during 
the COVID-19 pandemic as an individual variable was not 
associated with the amount of blood transfusion required or 
pre-surgical hemoglobin. This group is presented in Table 1.

Analysis continued in the urgency hysterectomy group, which 
had a total of 33 patients. In the linear regression model, no 
variable was found to be associated with either the amount of 
blood transfusion required or the pre-surgical hemoglobin lev-
els. Characteristics of this subgroup are summarized in Table 2.

DISCUSSION
There was a reduction in the number of surgeries performed 
during the pandemic period. This finding is probably related 
to health policies to prioritize resources to deal with the pan-
demic, such as operating rooms, individual protection equip-
ment, and medications. On the contrary, an increase in urgent 
surgeries was found, as well as a positive association between 
urgent surgeries and lower pre-surgical hemoglobin values and 
the amount of blood transfusion required. Moreover, there was 
a delay in outpatient clinic appointments and elective surgeries 
to avoid a collapse of the healthcare system12-16.

Our findings are similar to a study that evaluated the total 
number of gynecological procedures performed in 2019 and 
2020, due to benign and malign pathologies, in a large teach-
ing hospital system. In that study, a reduction of 75% in the 
number of surgeries performed was found as a consequence of 
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the delay of elective surgeries3. Another study evaluated hospi-
tal admission in 18 teaching hospitals in Germany, and com-
paring 2018 to 2020, hysterectomies due to benign conditions 
suffered a reduction of 78.8%4.

Although we observed a reduction in hysterectomies, we 
also found an increase of 130% in the number of urgent hys-
terectomies during the pandemic. Moreover, urgent surgeries 
were associated with the necessity of blood transfusion and 
lower pre-surgical hemoglobin values. Therefore, it is possi-
ble that the delay in appointments and surgeries worsened 
the gynecological condition that demanded a hysterectomy17.

It is important to note that if, on the one hand, the delay of 
appointments and surgeries probably helped dealing with the 
pandemic, on the other hand, other conditions were neglected. 
The increase in the need for blood transfusions, in a scenario 

of a global decrease in blood donations, shows us that health 
policies must consider several variables18,19.

As the strengths of this study, we point out that we col-
lected data from a large number of uniform patient electronic 
records. As limitations, our findings represent the reality of the 
region assisted by our service and may not represent what was 
observed in our state or country.

CONCLUSION
Elective hysterectomies may improve the quality of life of women, 
reducing abnormal bleeding and pelvic pain. Treatment delay 
can worsen patients’ physiological and biological conditions, 
such as lower labor production, humor, and social aspects, 
increasing costs to the healthcare system3,4,20.

Table 1. Characteristics of a cohort of patients submitted to hysterectomy before and during the COVID-19 pandemic.

Pandemic
(n=46)

Pre-pandemic
(n=92)

Overall
(n=138)

Ethnicity

Non-white 15 (32.6%) 22 (23.9%) 37 (26.8%)

White 31 (67.4%) 70 (76.1%) 101 (73.2%)

Marital status

No relationship with partner 16 (34.8%) 29 (31.5%) 45 (32.6%)

Relationship with partner 30 (65.2%) 63 (68.5%) 93 (67.4%)

Education level

No education 0 (0%) 2 (2.2%) 2 (1.4%)

Incomplete primary grade 20 (43.5%) 42 (45.7%) 62 (44.9%)

Complete primary grade 12 (26.1%) 14 (15.2%) 26 (18.8%)

Incomplete high school 1 (2.2%) 5 (5.4%) 6 (4.3%)

Complete high school 9 (19.6%) 20 (21.7%) 29 (21.0%)

Incomplete college education 1 (2.2%) 2 (2.2%) 3 (2.2%)

Complete college education 3 (6.5%) 7 (7.6%) 10 (7.2%)

Surgery length

Mean (SD) 3.03 (0.883) 2.85 (1.04) 2.91 (0.989)

Median [min, max] 2.75 [1.67, 5.50] 2.75 [1.00, 6.58] 2.75 [1.00, 6.58]

Surgery type

Planned 23 (50.0%) 82 (89.1%) 105 (76.1%)

Urgent 23 (50.0%) 10 (10.9%) 33 (23.9%)

Pre-surgical hemoglobin

Mean (SD) 10.8 (3.15) 12.8 (2.29) 12.2 (2.78)

Median [min, max] 11.2 [4.90, 16.5] 13.2 [5.90, 23.7] 12.6 [4.90, 23.7]

Blood bags used

Mean (SD) 1.39 (2.21) 0.348 (1.35) 0.696 (1.75)

Median [min, max] 0 [0, 9.00] 0 [0, 10.0] 0 [0, 10.0]
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Girls victims of sexual aggression in Baixada Fluminense
Amanda Rodrigues de Araújo1* , Denise Leite Maia Monteiro1,2 ,  
Elaine da Silva Pires Araújo3 , Stella Regina Taquette1 , Nádia Cristina Pinheiro Rodrigues4,5

INTRODUCTION
Sexual violence is defined as any type of activity of an erotic or 
sexual nature that disrespects the rights of one of the involved per-
sons1. Regarding children and adolescents aged <14 years, it is a 
crime to rape a vulnerable person, and it has a strong negative effect 
on mental health, sociability, and neurodevelopment problems2.

It is estimated that 120 million girls worldwide experience 
some type of forced sexual contact before the age of 20 years3. 
In Brazil, in 2020, there were 60,926 cases of sexual violence 
reported, 86.9% of the victims were females, and 44,879 
(73.7%) of those cases occurred against girls under the age of 
14 years. Although in 2020 social distance measures imposed 
by the COVID-19 pandemic caused under-notification of sex-
ual violence registration, which makes it impossible to confirm 
if the number of cases of rape has increased, data indicate that 
the victims were younger than in 2019, and this profile is con-
firmed year after year. In 2021, there was an increase of 3.7% 
in the number of registrations of rape and rape of the vulnera-
ble, with a mean rate of 51.8 per 100,000 women4,5.

The younger the victim, the greater the possibility that the 
aggression is perpetrated by an aggressor who is close to or is 
a member of the family and that it takes place in a household 
setting. This fact tends to favor abuse chronicity and impair-
ments to make a registration of the violence experienced4. 
It is also known that the younger the victim is, the greater the 
chances of negative effects, such as the occurrence of sexually 
transmitted infections and psychic damages, among which the 
most frequent are post-traumatic stress disorder, schizophrenia, 
drugs use, and sexual dysfunction4,6,7. Therefore, continued care 
is necessary for this phenomenon, especially for girls aged <14 
years, because this is the most affected age group.

Multiprofessional care for victims of rape is crucial for the 
reduction of complications resulting from this event. Besides 
emergency measures, ambulatory care follow-up for 6 months is 
imperative to achieve this objective. Therefore, one of the chal-
lenges is to provide such services to these girls in an anticipatory 
and opportune way. The literature has few studies on the adhe-
sion to medical follow-up after sexual violence. It is estimated 
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SUMMARY
OBJECTIVE: This study aimed to describe the current situation of sexual aggression and assess the adhesion to ambulatory care follow-up.

METHODS: This is a cross-sectional study involving female children and adolescents aged 0–19 years, treated at the Center for Multiprofessional 

Care of Sexual Violence of the General Hospital of Nova Iguaçu, from 2014 to 2018.

RESULTS: Of the 453 children and adolescents, 264 (58.3%) were <14 years of age and 189 (41.7%) were 14–19 years of age. In both groups, 78% 

were black. School delay of >2 years was found in 15.6% of children in the age group <14 years and 40.5% of adolescents in the age group 14–19 

years [p<0.001; OR=3.7 (2.1–65)]. In girls aged £13 years, abuse usually occurred at home (73.2%), which was perpetrated by one aggressor (91%) 

and known to the victim (91.2%). In adolescents aged ≥14 years, 84.1% of rapes occurred outside the home, practiced by one aggressor (74.8%), 

57.8% were unknown, and in 91.2% of cases, there was use of physical force and/or verbal threats. The victims aged <14 years have 14 times more 

chance of experiencing aggression within the family setting [p<0.001; OR=14.3 (8.2–25.6)] and 16 times more chance of experiencing aggression 

from known persons [p<0.001; OR=16.2 (9.2–29.8)]. On the contrary, adolescents aged ≥14 years have three times more chance of being abused by 

more than one aggressor [p<0.001; OR=3.3 (1.8–6.1)].

CONCLUSION: Black girls, especially those aged <14 years, are in a situation of greater vulnerability for sexual violence, have less adhesion to 

follow-up, and often experience aggression in the household setting.
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that this rate varies between 10 and 31%. Factors associated 
with the quality-of-care services impede adherence to ambu-
latory care follow-up8. Therefore, it is important to estimate 
the parcel of victims with access to emergency care, those who 
remain for follow-up, and, if possible, assess the obstacles to 
this process.

The scope of this study was to contextualize the situation of 
aggression against female children and adolescents treated at a 
reference center in Baixada Fluminense, in the Rio de Janeiro 
metropolitan region, Brazil, by comparing age groups <14 years 
and ≥14 years, and to assess the adhesion to ambulatory care 
follow-up after the first urgent care.

METHODS
This is a cross-sectional study including female children and 
adolescents aged 0–19 years, who were treated at the General 
Hospital of Nova Iguaçu (HGNI) emergency sector and/or fol-
lowed up at the ambulatory of its Center for Multiprofessional 
Care of Sexual Violence (CAMVIS), which delivers long-term 
care to victims of sexual crimes. Data were obtained from emer-
gency care reports and medical records of 453 victims from the 
CAMVIS follow-up ambulatory in the period of 2014–2018.

As emergency care is objective and carried out through the appli-
cation of a semi-structured questionnaire, details of sexual aggression 
are not available. Patients who seek the multidisciplinary follow-up 
ambulatory present a detailed description of the characteristics of 
the aggression setting, which is registered on the medical record. 
For the analysis of the age at the violence occurrence, the group 
was divided into those aged £13 years and those aged 14–19 years.

The analyzed variables are a place of occurrence, number of 
aggressors involved, connection with the aggressor, use of force/
threat, history of abuse situations, victim’s relatives knowing 
the aggression, use of a condom, the aggressor being under the 
effect of drugs, and police registration of the offense.

The collected variables were used in the comparative analyses 
to identify the odds ratio (OR). Data were described through 
proportions, means, standard deviations, and medians, and the 
respective confidence intervals (CI) of 95% were estimated. 
The associations between sexual violence and possible risk fac-
tors were evaluated through statistical tests. The magnitude of 
the associations was observed through the calculation of mea-
sures of associations (odds ratio) and the respective CI of 95%. 
The process of data entry and statistical analysis was performed 
through the Epi Info 3.5.2 program. The study was approved 
by the Ethics Committee of the HGNI.

RESULTS
Of the 453 female children and adolescents treated during the 
period, 264 (58.3%) were <14 years old and 189 (41.7%) were 
≥14 years old. There was no difference in color or race between 
the groups, with the majority being the black race (78%). For the 
education level, 85% of the girls aged £13 years present an ade-
quate level for their age, and 15% have a delay of >2 years. School 
delay is more accentuated in the age group ≥14 years (40.5%), 
corresponding to a 3.7-fold increase in the likelihood of school 
delay [p<0.001; OR=3.7 (95%CI 2.1–6.5); Table 1].

In general, girls aged £13 years were abused at home 
(73.2%), perpetrated by one aggressor (91%), known to the 
victim (91.2%), with 31.1% being the father/stepfather and 
39.1% a friend/acquainted, and the girls denied using physi-
cal and/or verbal aggression in 53.1% of the episodes. On the 
contrary, with adolescents aged ≥14 years, 84.1% of rapes 
occurred on the streets, practiced by one aggressor (74.8%), 
over half of whom were unknown (57.8%), and in 91.2% of 
cases, there was use of physical force and/or verbal aggression. 
In both groups, more than 90% of the reports denied the use 
of a condom and drugs by the aggressor (97.6 and 78.7%, 
respectively; Table 2).

Table 1. Sociodemographic characteristics of victims.

*p significant.

Characteristics
<14 years ≥14 years

p-value OR (95%CI)
Freq/n (%) Freq/n (%)

Age 264/453 (58.3) 189/ 453 (41.7)

Color/race

Black 112/144 (77.8) 102/130 (78.5) 0.9 0.9 (0.5–1.7)

White 32/144 (22.2) 28/130 (21.5)

School delay >2 years

Yes 24/154 (15.6) 49/121 (40.5) <0.001  3.7 (2.1–6.5)*

No 130/154 (84.4) 72/121 (59.5)    
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Table 2. Characteristics of sexual aggression.

Characteristics
<14 years ≥14 years

p-value OR (95%CI)
Freq/n (%) Freq/n (%)

Place of aggression

Own home 142/194 (73.2) 21/132 (15.9) <0.001 14.3 (8.2–25.6)*

Outside home 52/194 (26.8) 111/132 (84.1)

Number of aggressors

1 192/211 (91.0) 116/155(74.8) <0.001 3.3 (1.8–6.1)*

2 or more 19/211 (9.0) 39/155(25.2)

Aggressor unknown

Yes 187/205 (91.2) 65/154 (42.2) <0.001 16.2 (9.2–29.8)*

No 18/205 (8.8) 89/154 (57.8)

Connection

Friend/Acquainted 79/202 (39.1) 41/151 (27.2)

Father 30/202 (14.8) 3/151 (2.0)

Stepfather 33/202 (16.3) 5/151 (3.3)

Mother 3/202 (1.5) 0

Brother 7/202 (3.5) 1/151 (0.7)

Caregiver 27/202 (13.4) 1/151 (0.7)

Boyfriend 5/202 (2.5) 3/151 (2.0)

Ex-spouse 0 1/151 (0.7)

Institutional relationship person 0 3/151 (2.0)

Unknown 18/202 (8.9) 93/151 (61.6)

Use of force

Yes 45/96 (46.9) 104/114 (91.2) <0.001 0.09 (0.04–0.18)*

No 51/96 (53.1) 10/114 (8.8)

Previous violence

Yes 55/73 (75.3) 19/43 (44.1) <0.001 3.8 (1.7–8.7)*

No 18/73 (24.6) 24/43 (55.8)

Relatives know

Yes 238/240 (99.1) 109/111 (98.1)  0.5 2.2 (0.2–21.2)

No 2/240 (0.8) 2/111 (1.8)

Condom

Yes 9/114 (7.9) 3/82 (3.6)  0.2 2.3 (0.6–10.6)

No 105/114 (92.1) 79/ (96.3)

Use of drugs by aggressor(s)

Yes 3/123 (2.4) 17/80 (21.2) <0.001 0.09 (0.02–0.3)*

No 120/123 (97.6) 63/80 (78.7)

Police report

Yes 114/133 (85.7) 116/150 (77.3) 0.07 1.7 (0.94–3.3)

No 19/133 (14.3) 34/150 (22.7)

*p significant. Source: The authors.
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The victims aged <14 years had 14 times more chance of 
experiencing aggression by household members (p<0.001; 
OR=14.3 (95%CI 8.2–25.6)) and 16 times more chance of 
knowing the aggressor [p<0.001; OR=16.2 (95%CI 9.2–29.8)]. 
On the contrary, being aged ≥14 years triples the chance of 
being abused by more than one aggressor [p<0.001; OR=3.3 
(95%CI 1.8–6.1)].

It was observed that 75.3% of patients aged £13 years had 
experienced previous situations of sexual violence, compared to 
44.1% of those aged ≥14 years. In both groups, more than 75% 
of the victims reported the offense to the police, and in more 
than 98% of cases, the relatives knew about the rape (Table 2).

The comparison between the two groups shows an asso-
ciation between the place of aggression [p<0.001; OR=14.3 
(95%CI 8.2–25.6)], the aggressor being acquainted [p<0.001; 
OR=16.2 (95%CI 9.2–29.8)], the use of force at the moment 
of the violence (p<0.001; OR=0.09 (95%CI 0.04–0.18)), and 
the occurrence of violence previously to the aggression [p<0.001; 
OR=3.8 (95%CI 1.7–8,7); Table 2].

Regarding medical care after sexual exposure in victims aged 
<14 years, 71.3% received only initial care at the emergency 
unit, with no ongoing ambulatory care follow-up. In the age 
group ≥14 years, 57.6% continued ambulatory care (Table 3).

DISCUSSION
Child-adolescent sexual violence is a severe and chronic situ-
ation with great repercussions for the victim’s health and life, 
and it is virtually invisible, especially in children younger than 
14 years, because it is committed by known individuals within 
the household setting.

This study identified that the majority of rape crimes occurred 
against girls aged <14 years, who are incapable of consenting to 
the act, denominated rape of vulnerable by Law 12015/2018. 
This crime is on the rise in Brazil, because in 2018, over half of 
the victims were £13 years of age, increasing to 70% in 2019 
and 77% in 20204.

In this analysis, 78% of victims in both groups were black 
girls and adolescents. The distribution by color or race is one 
feature of the profile of victims of rape aged ≤19 years in Brazil 
which differs from that observed in other crimes. Racial inequality 

is not as present as in intentional violent deaths. In the age 
group between 0 and 4 years, most victims are white. In the 
other age groups, the majority are black. But, in the age group 
between 10 and 13 years, 56% are black and 42% are white. 
Considering all victims from 0 to 19 years, 52% are black and 
46% are white4.

The fact that victims aged <14 years are subjected to 
aggression by household members, often without the use 
of physical or verbal aggression, reaffirms what happens in 
Brazil, where 85.2% of the perpetrators are known to the 
victims4. The aggressor with some emotional connection 
uses the trust relationship with the child/adolescent to prac-
tice acts that are initially considered as demonstrations of 
affection, and when the victim starts to understand the sit-
uation as abnormal, the aggressor requires silence through 
all types of threats9.

This study demonstrates that school delay is higher for 
victims aged ≥14 years and that these adolescents have four 
times more chance of having educational delay. The participa-
tion of the school is acknowledged as important for the pro-
motion of actions against sexual violence, identification, and 
support for the victims. Children who participate in school 
programs of sexual abuse prevention have greater knowledge 
about the subject and are three times less likely to become 
victims as adults10.

On the contrary, recent years have been atypical due 
to the coronavirus pandemic, imposing circulation restric-
tions and rigorous social isolation measures. For children 
and adolescents, these changes involved classroom lessons 
suspension, a reduction in the frequency of public services, 
and for those who live in an aggressive setting, it meant a 
reduction in possible protection networks and an increase 
in exposure to violence4.

It is known that children who experience sexual violence 
have a higher probability of re-victimization throughout their 
lives4. The results of this research point out that more than 
two-thirds (75.3%) of girls aged <14 years had experienced 
some situation of previous violence, which can be justified by 
the context of social vulnerability in which they are inserted 
and by their proximity to the aggressors, hampering the regis-
tration and favoring the chronicity of those acts.

Table 3. Care after sexual exposure.

*p significant. Source: The authors.

Care
<14 years ≥14 years

p-value OR (95%CI)
Freq/n (%) Freq/n (%)

Urgency 159/223 (71.3) 70/165 (42.4) p<0.001 OR=3.4(2.2–5.2)*

Urgency+Ambulatory 64/223 (28.7) 95/165 (57.6)
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Most Cochrane systematic reviews and protocols did not adhere 
to the Cochrane’s risk of bias 2.0 tool
Ana Luiza Cabrera Martimbianco1,2 , Kamilla Mayr Martins Sá3 , Giovanna Marcílio Santos3 ,  
Elaine Marcílio Santos2 , Rafael Leite Pacheco1,4,5* , Rachel Riera1,6

INTRODUCTION
Assessing the risk of bias of individual studies is an essential 
step in developing a systematic review and a key component 
of the assessment that grades the certainty of the body of evi-
dence. Ignoring potential biases can directly impact the esti-
mated effects of the intervention and lead to uncertain con-
clusions1-3. Since 2008, when Cochrane introduced the Risk of 
Bias (RoB) tool4, authors from systematic reviews of interven-
tions were encouraged to use it to assess the internal validity of 
the included randomized clinical trials (RCTs). This tool was 
developed to fill gaps in the available methodological assess-
ment instruments and evaluate the extent of confidence one 
can have in the RCT methodological steps and its influence 
on the results1,4.

The original RoB tool comprises seven domains, and the 
judgment of the risk of bias is performed individually, where 
each domain can be classified as high, unclear, and low risk of 
bias. It is worth mentioning that the recommendation for some 
domains (blinding of participants, personnel and outcome asses-
sors, and incomplete outcome data) is to be assessed not only 
at the individual study level but separately for each outcome 
analyzed in the review4. After the Cochrane Handbook updates 
in 20183, the original RoB tool was replaced by the RoB ver-
sion 2.0. This new instrument assesses the risk of bias no lon-
ger through individual studies and outcomes but by synthesiz-
ing study results (analytical level assessment). Like the original 
version, the new tool is structured in domains, through which 
bias can be introduced in the study result. In addition, there 
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SUMMARY
OBJECTIVE: The aim of this study was to identify the frequency of Cochrane systematic reviews and Cochrane systematic reviews protocols using 

(or planning to use) the risk of bias 2.0 tool to assess the risk of bias of the included randomized clinical trials.

STUDY DESIGN: This is a meta-research study.

METHODS: We included Cochrane systematic reviews or Cochrane systematic reviews protocols that planned to include randomized clinical trials. 

We assessed the Cochrane Database of Systematic Reviews and screened for issues published after the launch of risk of bias 2.0 tool (2019–2022). 

Two independent investigators performed the study selection and data extraction.

RESULTS: We analyzed 440 Cochrane systematic reviews and 536 Cochrane systematic reviews protocols. Overall, 4.8% of the Cochrane systematic 

reviews and 28.5% of the Cochrane systematic reviews protocols used or planned to use risk of bias 2.0 tool. Although low, adherence is increasing over 

time. In 2019, 0% of Cochrane systematic reviews used risk of bias 2.0 tool, compared to 24.1% in 2022. In Cochrane systematic reviews protocols, 

adherence increased from 6.9% in 2019 to 41.5% in 2022. A total of 274 (62.1%) Cochrane systematic reviews had their protocols published before 

2018; only one used risk of bias 2.0 tool and reported the change of versions in the “Differences between protocol and revision” section.

CONCLUSION: The Cochrane’s risk of bias 2.0 tool has low adherence among Cochrane protocols and systematic reviews. Further efforts are 

necessary to facilitate the implementation of this new tool.
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are “signaling questions,” which involve additional information 
relevant to the risk of bias assessment5. The answer options for 
these questions are: “yes,” “probably yes,” “probably not,” “no,” 
“no information,” and “not applicable.” Definitive “yes” and 
“no” answers often indicate that robust evidence is available. 
The “not applicable” option is only available for nonmanda-
tory questions. Throughout the application of the tool, the 
responses fulfill some algorithms that determine the risk of 
bias for each domain as high risk of bias, low risk of bias, or 
any concern about bias3,5.

Despite the improvement in the interpretation of bias and 
its influence on the RCT results, RoB 2.0 has a more complex 
structure than its original version, and there is a growing dis-
cussion around its applicability and usability, which seems to 
limit its wide adoption6. Thus, this meta-research study aimed 
to identify the frequency of Cochrane systematic reviews (CSR) 
and CSR protocols using (or planning to use) the RoB 2.0 to 
assess the risk of bias of the included RCTs.

METHODS

Eligibility criteria
We included any CSR or CSR protocols that planned to include 
RCTs and were published between 2019 and 2022. Updated 
reviews and network meta-analyses were not considered.

Retrieval strategy
We assessed the Cochrane Database of Systematic Reviews 

and screened for issues published between January 2019 and 
March 2022. CSR and CSR protocols were then screened to 
see if they fulfilled our eligibility criteria. Two independent 
investigators performed this process. A third investigator solved 
the disagreements.

Data extraction
We extracted the following data from included reports using 
a pre-designed Excel spreadsheet:

•	 publication date of CSR and its respective protocol
•	 publication data of CSR protocols
•	 the version of the risk of bias tool used (CSR) or planned 

to use (CSR protocols)
•	 descriptions of the change of RoB versions in the sec-

tion “Differences between protocol and review” (for 
CSR whose protocol has been published before 2018).

Two independent investigators performed the data extraction 
process, and a third investigator solved the disagreements.

Data synthesis and presentation
We summarized information using common descriptive sta-
tistics. Data were presented in tables. Stata v17 was used for 
data management and all descriptive analysis.

RESULTS
Considering the eligibility criteria, a total of 440 CSR and 
536 CSR protocols were analyzed. Overall, 4.8% (21/440) of 
the CSR and 28.5% (153/536) of the CSR protocols used or 
planned to use the RoB 2.0. Table 1 presents the main findings.

Figures 1 and 2 compared the adoption of the two ver-
sions of the RoB table by CSR and CSR protocols published 
between 2019 and 2022.

A total of 274 (62.1%) CSRs had their protocols published 
prior to the introduction of RoB 2.0 (2018), but only one 
review used RoB 2.0 to assess the risk of bias of included RCTs 
and also reported the change of versions in the “Differences 
between protocol and revision” section, as follows:

RoB 2 tool used (had planned to use the risk of bias tool). 
Therefore, this section has been re-written in accordance with the 
editorial checklist for the RoB 2 tool.7

DISCUSSION
This meta-research study analyzed 440 CSR and 536 CSR proto-
cols regarding the use of the new tool proposed for assessing the risk 
of bias, the RoB 2.0. The findings showed that a small proportion 
of complete reviews and protocols adopted or planned to adopt the 
RoB 2.0 in assessing their included RCTs. However, there has been 
increased adherence to RoB 2.0 over the years since its implementation.

Table 1. Adherence to risk of bias 2.0 tool from Cochrane systematic 
reviews and Cochrane systematic reviews protocols.

n: number of studies.

RoB table 
(original version)

RoB 2.0

CSR (n=440) 419 (95.2%) 21 (4.8%)

2019 (n=258) 258 (100%) 0 (0%)

2020 (n=40) 40 (100%) 0 (0%)

2021 (n=113) 99 (97.6%) 14 (12.4%)

2022 (n=29) 22 (75.9%) 7 (24.1%)

CSR protocols (n=536) 383 (71.5%) 153 (28.5%)

2019 (n=116) 108 (93.1%) 8 (6.9%)

2020 (n=169) 136 (80.5%) 33 (19.5%)

2021 (n=210) 115 (54.8%) 95 (45.2%)

2022 (n=41) 24 (58.5%) 17 (41.5%)
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 Figure 1. Risk of bias 2.0 tool adoption by year of publication of Cochrane review.

 Figure 2. Risk of bias 2.0 tool adoption by year of publication of Cochrane review protocols.
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Despite the methodological improvements that this new 
version offered in terms of results and bias interpretation, its 
structure and application are more complex than the original 
version, which may contribute to the lower adhesion of Cochrane 
reviewers. An inter-rater reliability study6 found poor agreement 
among experienced examiners in the overall RoB 2.0 judgment, 
ranging from slight to moderate for single domains. The com-
plexity of the implementation was attributed to the difficulties 
in understanding the questions and applying the tool, mainly 
due to the new terminology and different approaches for some 
domains, such as “deviations from intended intervention” and 
“selection of reported results,” and also the conditionality of sig-
naling questions that can raise the risk of wrong interpretation.

Furthermore, some critical issues have been removed and will likely 
impact the final risk of bias assessment. For example, in Rob 2.0, the 
absence of selective reporting and assessment of outcomes (reporting 
bias) has been discussed. In RCTs, the outcomes of interest must be 
defined in advance and disclosed. Selective reporting bias occurs in 
numerous situations, such as when planned outcomes and/or their 
results are not reported, are reported incompletely, or are reported in 
the final publication of the study, leading to possible overestimation 
of benefits and underestimation of harm of interventions.

Given the importance of assessing the risk of bias for the 
applicability of the results of a systematic review, it is important 
to question why most Cochrane reviewers chose not to use the 
RoB 2.0. Future survey studies can be a good way to hear from 
the reviewers themselves about the difficulties and challenges they 
encountered in applying the tool. Understanding the different 
versions of this important tool and how to interpret its results 
helps the review authors critically evaluate the RCTs included in 
a systematic review and an individual analysis per study. In addi-
tion, it is essential to understand the limitations of the current 
version compared to the original and the need for future adjust-
ments and considerations regarding its use in practice.

CONCLUSIONS
The Cochrane’s RoB 2.0 tool has low adherence among Cochrane 
protocols and systematic reviews. Further efforts are necessary 
to facilitate the implementation of this new tool.

HIGHLIGHTS
•	 We conducted a meta-research study to assess the fre-

quency of CSR and CSR protocols using (or planning 
to use) the RoB 2.0 tool to assess the risk of bias of the 
included RCTs.

•	 A total of 440 CSR and 536 CSR protocols were analyzed. 
Overall, 4.8% (21/440) of the CSR and 28.5% (153/536) 
of the CSR protocols used or planned to use the RoB 2.0.

•	 Although low, adherence is increasing over time. In 
2019, 0% of CSR used RoB 2.0, compared to 24.1% 
in 2022. In CSR protocols, adherence increased from 
6.9% in 2019 to 41.5% in 2022.

•	 The Cochrane’s RoB 2.0 tool has low adherence among 
Cochrane protocols and systematic reviews. Further 
efforts are necessary to facilitate the implementation 
of this new tool.
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Assessment of pain and quality of life in patients undergoing 
cardiac surgery: a cohort study
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INTRODUCTION
Moderate-to-severe post-sternotomy pain is reported by up to 
75% of patients in the first 4 days of surgery, and persistent 
pain is reported by 58% in the first month and 39% in the 
first year. Adequate analgesia in the postoperative period can 
reduce the incidence of chronic pain and improve the patient’s 
quality of life1-4.

Quality of life is a broad concept, comprising “an individual’s 
perception of his or her place in life in the context of the culture 
and value systems in which he or she lives and concerning his or 
her goals, expectations, standards, and concerns”5. Improving the 
quality of life is the ultimate goal of cardiac surgery6.

However, the improvement in cardiovascular symptoms can-
not be associated with post-sternotomy pain, as the improve-
ment in quality of life caused by the reduction in cardiovascu-
lar symptoms can be minimized by the chronicity of pain in 
the postoperative period.

Many recent initiatives have been focused on limiting opioid 
use in surgical patients, since excessive administration of opi-
oids for pain treatment after surgery has been recognized as an 
important concern for public health and a potential contributor 
to patterns of opioid misuse and related harm7-11. However, in 
developing countries, the problem with these surgeries seems 
to be different. There is undertreatment of pain due to a lack 
of resources9. This context becomes even more evident in the 
postoperative period, in which adequate pain management 
could promote positive outcomes in patient recovery.

Besides, poorly controlled pain is associated with an increased 
hormonal response to stress. This may contribute to the multiple 
postoperative adverse events12, causing a worsening of quality of life.

The present study aimed to analyze the incidence and 
characteristics of postoperative pain after median sternotomy, 
identify possible associated variables, and assess the impact of 
pain intensity and duration on postoperative quality of life.
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SUMMARY
OBJECTIVE: This study aimed to evaluate postoperative pain and quality of life in patients undergoing median sternotomy.

METHODS: A cohort study was carried out on a sample of 30 patients who underwent elective cardiac surgery by longitudinal median sternotomy. 

Patients were interviewed at Intensive Care Unit discharge and hospital discharge, when the Visual Numeric Scale and the Brief Pain Inventory were 

applied, and 2 weeks after hospital discharge, when the World Health Organization Quality of Life-Bref questionnaire was administered. The normality 

of the results was analyzed by the Shapiro-Wilk test, and Wilcoxon Rank Sum and McNemar tests were utilized for the analysis of numerical and 

categorical variables. For correlation between numerical variables, Spearman’s linear correlation test was applied. To compare numerical variables, 

Mann-Whitney U and Kruskal-Wallis tests were applied. Differences between groups were considered significant when the p-value was <0.05.

RESULTS: Between Intensive Care Unit and hospital discharge, there was a reduction in median pain intensity assessed by the Visual Numeric 

Scale from 5.0 to 2.0 (p<0.001), as well as in eight Brief Pain Inventory parameters: worst pain intensity in the last 24 h (p=0.001), analgesic relief 

(p=0.035), and pain felt right now (p=0.009); and in interference in daily activities (p<0.001), mood (p=0.017), ability to walk (p<0.001), relationship 

with other people (p=0.005), and sleep (p=0.006). Higher pain intensity at Intensive Care Unit discharge was associated with worse performance in 

the psychological domain of quality of life at out-of-hospital follow-up.

CONCLUSION: Proper management of post-sternotomy pain in the Intensive Care Unit may imply better quality of life at out-of-hospital follow-up.

KEYWORDS: Pain. Quality of life. Postoperative care. Sternotomy. Cardiac surgical procedures.
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METHODS
This is a cohort study, with a convenience sample, conducted 
in a university hospital in Brazil. The sample was composed 
of patients of both genders aged ≥18 years, who underwent 
elective cardiac surgery with longitudinal median sternotomy 
in the period between August 2020 and April 2021. Patients 
undergoing previous sternotomy, urgent or emergency sur-
gery, chronic pain, or using analgesics 2 weeks before surgery 
were not included.

Patients were evaluated at three moments in the postoper-
ative period: at discharge from the Intensive Care Unit (ICU) 
(T0), at hospital discharge (T1), and at home 14–28 days after 
discharge (T2). At T0 and T1, pain intensity was characterized 
by the Visual Numerical Scale (VNS) and Brief Pain Inventory 
(BPI). At T2, to assess the postoperative quality of life, the 
World Health Organization Quality of Life Questionnaire – 
Bref (WHOQoL-Bref ) was used.

The Visual Numerical Scale is a quick, practical, and eas-
ily applied instrument. It consists of a 0–10 visual scale that 
rates the intensity of pain the patient reports feeling anywhere 
in the body. Pain is classified as mild (0 to 3), moderate (4 to 
6), and severe (7 to 10).

The Brief Pain Inventory is a more detailed multidimen-
sional questionnaire. It starts with two screening questions 
about the presence and location of pain and is then divided 
into two main scales, namely, pain intensity and pain inter-
ference. As for the first scale, the questions: “worst pain in 
the last 24 hours”, “use of analgesics”, “intensity of analgesic 
improvement”, and “pain felt now” were selected. The anchors 
of the pain intensity scale are 0=”no pain” and 10=”worst pain 
imaginable.” As for the pain interference scale, the questions 
addressed the influence of pain on general activity, mood, abil-
ity to walk, relationship with other people, sleep, and ability 
to enjoy life. The anchors of this scale are 0=”no interference” 
and 10=”completely interferes.”

The WHOQoL-Bref standardized structured questionnaire 
of quality of life, developed by the World Health Organization, 
is an abbreviated version of the WHOQoL-100, composed of 
the 26 questions that obtained the best psychometric perfor-
mances of the original questionnaire, containing two general 
quality-oflife-questions and 24 other questions representing 
each of the 24 facets that compose the following four domains: 
physical (7 items), psychological (6 items), social relations (3 
items), and environment (8 items)13. The higher the score, the 
better the quality of life.

Data were tabulated and analyzed in the statistical program 
SPSS 25.0®. For the analysis of results, numerical variables were 
presented as mean and standard deviation, median, and range 

(minimum and maximum), and categorical variables as absolute 
(n) and relative (%) frequencies. Normality was checked using 
the Shapiro-Wilk test. To compare numerical and categorical 
variables at T0 and T1, the Wilcoxon and McNemar tests were 
applied, respectively. For correlation between numerical vari-
ables, Spearman’s linear correlation test was applied. To compare 
numerical variables with metrics in up to two categories, the 
Mann-Whitney U test was applied, and in three categories or 
more, the Kruskal-Wallis test was applied. Differences between 
groups were considered significant when the p-value was <0.05.

The present study was approved by the Research Ethics 
Committee of the institution (No. 23523.023901/2018-1/
CAAE:14783119.5.0000.5087) and was conducted in accor-
dance with the Declaration of Helsinki. All participants signed 
the informed consent form.

RESULTS
The sample included 30 patients, mostly females (60%, 
n=18) and in the age range of 46–59 years (40%, n=12), 
ranging from 18 to 78 years (49.73±16.60 years). The most 
frequent surgical procedures were coronary artery bypass 
grafting (40%, n=12) and valvular replacement (40%, n=12). 
The mean times of surgery, cardiopulmonary bypass (CPB), 
and aortic cross-clamping were 209±65 min (120 to 343), 
91.86±33.91 min (18 to 154), and 75±34.56 min (32 to 175), 
respectively. The most commonly observed American Society 
of Anesthesiologists preoperative physical status classifica-
tion was ASA III (40%, n=12), followed by II (36%, n=11). 
Mean ICU and in-hospital stays (including the preoperative 
period of clinical stabilization of baseline conditions) were 
6.45±6.25 days (2 to 26 days) and 32.10±19.34 days (7 to 
93 days), respectively (Table 1).

At T0, 10 (33.3%) patients had severe pain, and 7 (23.33%) 
patients had moderate pain (median: 5, 0–10). At T1, 10% 
had severe pain and 16.67% had moderate pain (median 2, 
0–10). Between these two moments, clinical improvement was 
observed in all parameters assessed by the BPI, except “pain 
interference with the ability to enjoy life” (p=0.161) (Table 2). 
The most commonly reported areas of pain were sternal, scap-
ular, and lumbosacral. However, no statistically significant dif-
ferences were observed between the moments of the interview.

The female gender was correlated with higher pain inten-
sity and parameters interference, both at T0 and T1, but with 
statistical significance only for interference in general activity 
(p=0.052; Mann-Whitney U test) and walking ability (p=0.044; 
Mann-Whitney U test) at T0 and for pain now (p=0.028; 
Mann-Whitney U test) at T1.
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The longer time of aortic cross-clamping was associated 
with greater interference with mood (p=0.011; Spearman’s 
correlation), walking ability (p=0.026; Spearman’s correla-
tion), and relationship with other people (p=0.003; Spearman’s 
correlation) at T0, and with interference with general activ-
ity (p=0.028; Spearman’s correlation) and again with mood 
(p=0.007; Spearman’s correlation) at T1.

The most commonly used analgesics were morphine (96.7%, 
n=29), dipyrone (86.7%, n=26), and/or paracetamol (36.7%, 
n=11). The total daily dose in the first 24 h postoperatively was 
3.29±2.27 mg morphine and 5.12±1.64 g dipyrone.

The total dose of morphine during the ICU stay and on 
the ward was 221 and 5 mg, respectively, for the group with 
mild pain at ICU discharge, 38 and 7 mg for moderate pain, 
and 90 and 18 mg for severe pain.

At T2, the WHOQoL-Bref questionnaire was self-admin-
istered 19.32±9.48 days after hospital discharge. The median 
overall quality of life was 70.27, ranging from 36.76 to 86.62. 
The worst performing domain was physical (12.93±2.76), fol-
lowed by environment (13.15±2.03). Pain intensity at ICU 
discharge (T0) was associated with more unfavorable parame-
ters in the psychological domain (p=0.022). This relationship 
was not observed with pain intensity at hospital discharge 
(T1) (Table 3).

DISCUSSION
The vast majority of patients achieved a significant improve-
ment in key BPI parameters between ICU discharge and hospi-
tal discharge. However, important pain values persisted during 
hospitalization. The post-sternotomy pain of moderate intensity 
at ICU discharge and mild at hospital discharge is in agreement 
with the results of other studies13-17, showing that there is still 
room for improvement in analgesic techniques, especially in 
the first postoperative days13.

The systematic use of opioids in the immediate postopera-
tive period was verified; however, the total daily dose may have 
been insufficient for adequate analgesia. One of the factors for 
the inadequacy of post-sternotomy pain control is the fear of 
side effects of intravenous opioids, which should be the pre-
ferred choice in this context, associated with a second type of 
analgesic therapy12.

There is evidence in the literature of a relationship between 
post-sternotomy pain and younger age, female gender, and higher 
BMI19. In this study, it was found that age was correlated posi-
tively with the intensity of analgesic relief at hospital discharge.

The female gender was associated with greater pain inter-
ference in daily activities and walking ability at ICU discharge, 

Table 1. Sociodemographic, clinical, and surgical aspects of patients 
undergoing median sternotomy in a referral hospital.

Variables n
Gender

Female 18 (60.0%)

Male 12 (40.0%)

Age (years)

18–30 5 (16.7%)

31–45 6 (20.0%)

46–59 12 (40.0%)

60 and over 7 (23.3%)

Mean±SD 49.7±16.6

Color

Brown 19 (63.3%)

White 7 (23.3%)

Black 4 (13.3%)

Habits

Physical activity 2 (6.7%)

Current alcoholism 1 (3.3%)

Previous alcoholism 11 (36.7%)

Current smoking 1 (3.3%)

Previous smokig 7 (23.3%)

BMIa (kg/m²) 25.4±5.3

Heart disease

Mitral insufficiency 12 (40.0%)

Heart failure 8 (26.7%)

Mitral stenosis 4 (13.3%)

Aortic insuficciency 4 (13.3%)

Tricuspid insufficiency 4 (13.3%)

CADb 5 (16.7%)

Aortic stenosis 3 (10.0%)

ASDc 3 (10.0%)

Surgical procedures

Valvular replacement 12 (40.0%)

CABGd 12 (40.0%)

Closure of ASDe 4 (13.3%)

Valve repair or replacement 1 (3.3%)

Combined procedures 1 (3.3%)

Surgery time (min) 209±65

ICUf stay (days) 6.4±6.3

Hospitalization (days) 32.1±19.3

Cross clamping (min) 75.0±34.6

CPBg (min) 91.9±33.9

ASAh

I–II 12 (40.0%)

III 18 (80.0%)

Analgesia

Morphine 29 (96.7%)

Tramadol 8 (26.7%)

Codein 8 (26.7%)

Dipyrone 26 (86.7%)

Paracetamol 11 (36.7%)

Analgesia-related symptoms

Constipation 11 (36.7%) 

Altered appetite 8 (26.7%)

Altered diuresis 10 (33.3%)
aBody Mass Index; bCoronary Artery Disease; cAtrial Septal Defect; 
dCoronary Artery Bypass Graftin; eAtrial Septal Defect; fIntensive Care 
Unit; gCardiopulmonary bypass; hAmerican Society of Anesthesiologists.
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and with pain intensity at hospital discharge. Females were asso-
ciated with greater areas of pain at the end of the first week of 
cardiac surgery14, more postoperative complications and length 
of stay, more symptoms 2 weeks after discharge, and lower 
quality of life for 6 months after surgery19.

Thus, as observed in this study, surgery may imply some 
degree of impairment of psychological function during the first 
weeks because patients have to face the challenges of a new life 
phase that may be accompanied by physical and mental deteri-
oration20. However, the psychological consequences of sternot-
omy and anginal pain, including depression and anxiety, may 
be clinically evident for up to a year after surgery21. This wide 
time interval of unfavorable manifestations in the psychological 

domain is another indication of the complexity of the conse-
quences of pain caused by the punctual surgical event, which 
has repercussions on the quality of life in the short and long 
term, requiring readjustments in lifestyle.

In our sample, we observed a correlation between CPB time 
and the parameter interference in relationships with other peo-
ple (T0) and mood (T1). Another study observed that CPB 
time <60 min was associated, with statistical significance, with 
a lower incidence of moderate to severe pain2.

Comparing the data found with those of another author 
who investigated the mean BPI values in 70 patients at ICU 
discharge, equivalent to T0, higher values were found for influ-
ence of pain on walking (7×6.67) and sleep (6×5.37) and lower 

Table 2. Comparison of responses to the Visual Numerical Scale and Brief Pain Inventory, at Intensive Care Unit discharge (T0) and hospital 
discharge (T1), of patients submitted to median sternotomy for cardiac surgery in a tertiary hospital.

Variáveis
T0 T1

p§

# #

Visual Numerical Scale 5.0 (0–10) 2.0 (0–10) 0.001

Brief Pain Inventory

Intensity 

The worst pain in the last 24 hours 5.0 (0–10) 1.5 (0–10) 0.001

From pain relief 8.0 (0–10) 10.0 (5–10) 0.035

Of the pain felt now 1.0 (0–10) 0.0 (0–7) 0.009

Pain influence

On general activity 5.0 (0–10) 0.5 (0–10) 0.001

Mood 3.5 (0–10) 0.0 (0–10) 0.017

Ability to walk 7.0 (0–10) 0.0 (0–10) 0.001

Relationship with other people 0.5 (0–10) 0.0 (0–10) 0.005

Sleep 6.0 (0–10) 3.0 (0–10) 0.006

Ability to enjoy life 2.0 (0–10) 0.0 (0–10) 0.161

§Wilcoxon; #Median (min–max).

Table 3. Relationship between the Visual Numerical Scale at Intensive Care Unit discharge (T0) and hospital discharge (T1) with the post-discharge 
Quality of Life (World Health Organization Quality of Life Questionnaire – Bref) (T2) of patients submitted to median sternotomy for cardiac 
surgery in a reference hospital.

WHOQoL-Bref

Visual Numeric Scale

p¥Mild pain
(0–3)

Moderate pain
(4–6)

Severe pain
(7–10)

# # #

T0

Physical domain 13.7 (7.4–20.0) 13.1 (9.7–17.1) 12.3 (9.1–14.3) 0.431

Psychological domain 16.0 (6.7–20.0) 14.0 (11.3–16.0) 13.3 (11.3–14.7) 0.022

Social relations domain 14.7 (10.7–18.7) 14.7 (10.7–17.3) 14.7 (8.0–16.0) 0.633

Environmental domain 13.5 (8.0–18.0) 13.0 (11.5–15.0) 12.5 (10.5–15.0) 0.374

T1

Physical domain 13.7 (7.4–20.0) 12.6 (10.3–13.7) 12.0 (9.1–13.7) 0.371

Psychological domain 15.0 (6.7–20.0) 12.7 (12.0–14.7) 14.0 (12.0–14.7) 0.211

Social relations domain 14.7 (10.7–18.7) 14.7 (8.0–17.3) 14.7 (10.7–16.0) 0.814

Environmental domain 13.2 (8.0–18.0) 12.0 (11.5–13.0) 12.5 (12.0–15.0) 0.383

¥Kruskal-Wallis; #Median (min–max).
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values for worst pain in 24 h (5×4.66), pain now (1×2.61), 
influence of pain on activities (5×7. 30), mood (3.5×4.16), 
relationship (0.5×1.54), and enjoy life (2×3.04). As for the 
parameter “influence on the ability to enjoy life”, it decreases 
according to the pain relief score17.

In the elderly group, cardiac surgery has less effect on increas-
ing life expectancy, while its impact on improving quality of life 
is relevant. The variables associated with greater gains in qual-
ity of life in the elderly are poor preoperative physical status, 
female gender, older age, and longer hospital stay22.

The most frequent location of acute postoperative pain is 
in the sternal region2,3,4,14,15, sometimes accompanied by signif-
icant impairment of lung function4. In our study, there was no 
significant variation in pain location at T0 and T1.

Several analgesic techniques can be used. Pharmacological 
techniques, such as opioids and anti-inflammatory drugs, infil-
tration with local anesthetics, nerve blocks, and spinal analge-
sia12, and non-pharmacological techniques, such as heat/cold 
application, massage, hypnosis, and distraction techniques, exist. 
Continuous infusion of local anesthetics can reduce the inten-
sity of acute postoperative pain, opioid use, mechanical venti-
lation time, hospital stay, and atelectasis, and it is a simple and 
effective method for treating pain after median sternotomy23.

The patient with pain tends to have greater physical and 
emotional exhaustion, reduce his movement, remain in dorsal 
decubitus, maintain more superficial ventilation, and awaken 
from sleep. Thus, it is reinforced that pain control must be seen 
as a priority in health care24.

Among the limitations of the study, the coronavirus pan-
demic (SARS-CoV-2) reduced the number of elective surger-
ies, leading to a reduction of the sample, the prolongation of 
the length of hospital stay, and the wide range of T2 follow-up, 
which can lead to significantly different pain findings at days 
14 and 28. Future studies with higher samples are needed for 
a better comparison of findings.

As the relevance of this study, one can highlight the use of 
validated questionnaires to assess pain and quality of life, the 
follow-up performed with three interviews in the postopera-
tive period, delimiting the short-term postoperative follow-up, 
as well as the execution in the reference service of the region.

CONCLUSION
The persistence of postoperative pain had an unfavorable impact 
on the quality of life after hospital discharge in the short term, 
especially in the psychological domain. The correct management 
of post-sternotomy pain in the ICU is necessary to relieve the 
patient’s discomfort during hospitalization, minimize clinical 
complications associated with pain, and improve the quality 
of life in out-of-hospital follow-up.
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COMMENTARY https://doi.org/10.1590/1806-9282.20221597

Comment on “Early results of novel robotic surgery-assisted low 
anterior resection for rectal cancer and transvaginal specimen 
extraction by using Da Vinci XI: initial clinical experience”
Zhengtao Wu1 , Yangfen Zhang2 , Han Li2 , Jian Huang1* 

Dear Editor,
We are pleased to read the article entitled “Early results of novel 
robotic surgery-assisted low anterior resection for rectal cancer 
and transvaginal specimen extraction by using Da Vinci XI: 
initial clinical experience” by Çakır et al.1. In this study, the 
authors evaluated the early outcomes of robotic surgery-assisted 
anterior resection for low rectal cancer and transvaginal speci-
men extraction (TVSE). The authors explained the importance 
of TVSE for women in two aspects: it can bring good cosmetic 
effect and effectively reduce the complications related to addi-
tional skin incision. However, there are still some problems that 
need our further thinking and exploration.

Both transvaginal extraction and transanal extraction 
belong to natural orifice specimen extraction (NOSE). In this 
article, TVSE was used, and the research object was limited to 
women. As we know, different genders have different human 
structures. The rectum is the last segment of the bowel, which 
is connected with the sigmoid colon on the upper part and the 
anus on the lower part. In female, the uterus and vagina are 
located in the front of rectum, and in male, the bladder, sem-
inal vesicle, and prostate lie in front of the rectum. In clinical 
practice, many studies2,3 used transanal specimen extraction. 
Comparing the two methods of NOSE, transanal specimen 
extraction technology is more applicable to a wide range of 
people (both men and women). To the best of our knowledge, 
the authors illustrates the importance of TVSE for women, but 
we suggest comparing the two methods of NOSE in terms of 

operation time, operation and early postoperative complica-
tions, hospital stay, blood loss, etc. to highlight the disadvan-
tages and advantages of TVSE.

Vagina is very important for women and it is closely related 
to some diseases and sexual life4 of women. The complications of 
some TVSE (e.g., sexual intercourse difficulties, infection, infer-
tility, pelvic structural trauma5) may have a significant impact 
on the postoperative life of some special women. Therefore, 
when using TVSE, patients should be carefully screened to 
avoid unexpected injury. In addition, further studies on which 
women (e.g., sexual dysfunction, difficulty in pregnancy) are 
not suitable for TVSE are also needed.

Compared with traditional laparoscopic methods (unstable 
view, enlarged hand tremor, uncomfortable ergonomic posi-
tion of the surgeon6), the robot method has some advantages to 
help rectal cancer surgery, including three-dimensional vision, 
less fatigue, tremor filtering, and seven degrees of wrist-like 
motion7,8. However, the robot can only act as a more advanced 
technology and means in the current stage of surgery, and, in 
essence, it still needs human operation ideas and arrangements.
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ERRATUM https://doi.org/10.1590/1806-9282.20221243ERRATUM

In the manuscript “Impact of the coronavirus disease 2019 pandemic on the management of acute peptic ulcer perforation: to be 
reconsidered(?)”, DOI: 10.1590/1806-9282.20221243, published in the Rev Assoc Med Bras. 2023;69(1):175-180, on page 175:

Where it reads:
Funding: this research did not receive any specific grant from funding agencies in the public.

It should read:
Funding: Ministry of Health in the Czech Republic under grant number MZ ČR – NU22-C-113.
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