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Hostages to Social Networks and Mental Health
Carmita Helena Najjar AbdoI, Paulo Manuel Pêgo-FernandesII

Hospital das Clínicas HCFMUSP, Faculdade de Medicina, Universidade de São Paulo (USP), São Paulo, SP, Brazil

The Oxford dictionary’s word of the year for 2024, “brain rot,” refers to the perceived deteriora-
tion of mental or intellectual abilities caused by excessive consumption of material—especially 
online content—that is trivial or not very challenging. The emblematic choice of this word 
draws attention to a disastrous reality that affects a large portion of the world’s population, pos-
ing serious risks to mental health and emotional balance. However, this expression is not new; 
it dates to 1854, when Thoreau, in his book Walden, criticized the tendency to devalue com-
plex ideas—those open to multiple interpretations—in favor of simple ones, indicating intel-
lectual decline.1

In recent decades, social networks usage among adolescents and young adults has risen dra-
matically, rising from 12% in 2005 to 90% by 2015.2 During the COVID-19 pandemic, this trend 
further intensified as people turned to social media as a coping mechanism during lockdown. By 
2022, of the world’s 7.91 billion people, 4.62 billion were active social networks users, spending 
an average of 6 hours and 58 minutes online daily, with 2 hours and 27 minutes specifically on 
social networking platforms.3

Brazil ranks second globally in terms of screen time, with Brazilians spending 56% of their 
day online—second only to South Africans, who spend 58.2% of their day on digital activities. 
Among the nine hours that Brazilian Internet spend online each day, four are dedicated to plat-
forms such as Instagram, Facebook, TikTok, and X.4

The increasing use of social networks often leads to non-adaptive behaviors, collectively 
referred to in scientific literature as problematic use of social networks (PUSN), which manifests 
itself through various cyber behaviors, including:
•	 Internet gaming disorder: Recognized as a mental illness by the World Health Organization 

and included in the 11th International Classification of Diseases (ICD-11).5 Symptoms includes 
prioritizing electronic games over other activities and losing control over their use, whether 
on a cell phone, computer, or video game.

•	 FoMO (“Fear of Missing Out”): Characterized by the anxiety stemming from the possibility 
of not participating in rewarding online experiences, leading individuals to feel compelled 
to constantly monitor their online social interactions. 

•	 Nomophobia (“No Mobile Phobia”): Describes the anxiety experienced when being without 
a cell phone or disconnected from technology.

•	 Phubbing (“phone” + “snubbing”): Ignoring face-to-face social interaction in favor of using 
a cell phone.

•	 Digital addiction, technology addiction, or digital dependence: Involves excessive, compulsive 
use of electronic devices, negatively impacting daily activities.

•	 Phantom text syndrome: Reflects insecurity in virtual relationships, often characterized by 
distress when a response to a message is not immediate.

•	 Phantom ringing: The sensation of hearing or feeling ringtones and vibrations from a cell 
phone when the device is silent or absent.

•	 Cyberchondria: A compulsive tendency to search for symptoms and diseases online, often 
leading to exaggerated or irrational health concerns.

•	 Selfitis: An obsession with repeatedly taking selfies and sharing them on social networks, 
often reflecting a need for self-promotion.
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•	 Digital nausea: Includes symptoms like disorientation, diz-
ziness, and nausea caused by excessive interaction on social 
networks.

•	 Digital decision fatigue: The mental exhaustion and overload 
resulting from the constant decisions required during online 
interactions.

•	 Facebook depression: A term introduced by the American 
Academy of Pediatrics to describe symptoms of depression 
observed in children and adolescents who spend excessive 
time on social networks.6

The boundary between frequent, non-problematic use and 
problematic, potentially addictive use of social networks are often 
subtle. For instance, FoMO can lead to habits that gradually evolve 
into addiction, while Nomophobia, initially can be a way to stay 
connected, can also foster addictive behaviors.

Mental Health and Social Networks
Social networks promote identity formation and the develop-
ment of virtual connections, regardless of physical distance. 
However, they can negatively affect mental health through 
unwanted feedback, lack of social validation, and negative 
comparisons. These effects are directly proportional to the fre-
quency of network use and are often linked to sensitivity about 
personal appearance.7

In addition, reliance on technology can impoverish social 
skills, which are increasingly sacrificed in favor of continuous dig-
ital engagement. Shortened attention spans and reduced capacity 
for information retention have led to individuals being described 
as “alone together”: although connected through technology, they 
remain isolated in reality.8

The symptoms associated with excessive online engagement 
often resemble those of chemical dependency. The first literature 
review on social network addiction, published in 2011,9 marked a 
significant milestone in the study of this phenomenon, as research 
in this field has advanced rapidly since.

Excessive use of social networks by young adults has been asso-
ciated with lower self-esteem, reduced subjective well-being, and 
decreased levels of satisfaction with life over time.10 Younger gen-
erations are particularly vulnerable in developing this addiction, 
with differing generational perceptions further complicating this 
issue. Young people often perceive their extensive network use as 
less problematic than their parents do, viewing it instead as a way 
of being independent from psychopathological symptoms.

Social networks are frequently used to escape negative emo-
tions, making individuals more vulnerable to anxiety and depres-
sion.11 A preference for digital socialization also increases the 
risk of developing social phobia, while cyberbullying exacerbates 
anxiety and depressive symptoms. Consequently, excessive use 

of social networks is a strong predictor of depression and poor 
social connections.

Self-harm, a common symptom of psychiatric disorders in ado-
lescents and young adults, spans a continuum between non-sui-
cidal acts and suicidal ideation. Social networks can expose young 
people to various methods of self-harm and suicide, creating an 
alarming sense of helplessness and hopelessness.

Digital Wellbeing
Neuroplasticity in the brain is shaped by environmental stimuli 
and how they are processed. The impact is not so much about the 
technology we use but how we use it: whether for learning, prob-
lem solving, or creative expression, we are stimulating positive 
neuroplasticity, which connects and keeps the neurons active. 
However, passive, repetitive, or superficial use promotes negative 
neuroplasticity, weakening these connections.12

JoMO, the acronym for “Joy of Missing Out,” represents 
the pleasure of intentionally opting out activities or a philoso-
phy of not “getting carried away” by the addictive pull of social 
networks—contrasting with FoMO.12 This more conscious and 
relaxed mindset encourages satisfaction with personal choices, 
even when missing out on social events. JoMO emphasizes avoid-
ing constant comparison with others, prioritizing personal goals, 
values, and enjoying one’s own company without reliance on 
external validation.

Psychoeducation plays a vital role in helping individuals make 
informed choices regarding media consumption. Early interven-
tions often incorporate behavioral approaches to address exces-
sive or addictive use. Among non-pharmacological treatments for 
Internet addiction, cognitive-behavioral therapy (CBT) shows the 
strongest evidence of effectiveness.13 Unlike substance addiction, 
treatment for Internet addiction focuses on control rather than 
abstinence, as the Internet use is deeply integrated into daily life.14 
Therapy emphasizes on establishing balanced use and increasing 
awareness of the risks associated with media overuse.

Currently, there is limited evidence supporting pharmaco-
logical treatments for social network addiction and other forms 
of problematic Internet use. Existing research has explored the 
potential benefits of medications used for other addictions and 
impulsive-compulsive disorders. Antidepressants and stimu-
lants may alleviate compulsive internet use and online gaming 
disorders.15,16 Additionally, glutamate modulators and opioid 
receptor antagonists show promise in treating certain behav-
ioral addictions.17,18

Future research could explore neuromodulator treatments, such 
as transcranial magnetic stimulation, which have proven beneficial 
in other contexts.19 However, pharmacological treatment becomes 
necessary when psychiatric conditions such as depression and anx-
iety coexist with problematic social network use.
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Sociodemographic and clinical profiles of patients 
receiving home care and the occurrence and management 
of healthcare-associated infections: a cross-sectional study
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INTRODUCTION
Home care (HC) practices, especially those for patients with acute and chronic illnesses, pal-
liative care needs, and functional disabilities, are expanding globally. Successful programs that 
offer health services directly to patients’ homes demonstrate this trend.1-2 These initiatives aim 
to transition care from hospital settings, often viewed as challenging, to the home environment, 
aiming to improve quality of life and facilitate recovery.3

The benefits of home hospitalization include reduced hospital discharges, decreased hos-
pital congestion, lower costs, increased turnover of hospital beds, and complementary care.4 
Furthermore, HC enhances the humanization of care and improves the quality of life, by involv-
ing family members in patient care and strengthening the relationships between the healthcare 
team, the patient, and their families.5

Evaluating the effectiveness of HC services, particularly concerning healthcare-associated 
infections (HAIs), is essential.6 HAIs are the most frequent adverse outcomes in healthcare 
delivery and pose a serious public health problem owing to their high morbidity and mortal-
ity and significant financial burden on healthcare systems. Cross-contamination, the primary 
transmission route of microbial infections, is a common issue that can also occur during HC, 
underscoring the need for thorough investigation and prevention of these infections in all 
healthcare settings.7
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ABSTRACT
BACKGROUND: Home care is increasingly adopted worldwide to improve patients’ quality of life and 
reduce the burden on hospitals. However, the risk of healthcare-related infections in home settings is a 
growing concern that necessitates further investigation and preventive measures.
OBJECTIVES: We aimed to describe the sociodemographic and clinical profiles of home care patients, 
determine the incidence and management of healthcare-associated infections at home, and evaluate the 
risk factors.
DESIGN AND SETTING: This quantitative, observational, analytical, cross-sectional study was conducted 
in Teresina, PI, Brazil.
METHODS: Data were collected from 130 patients receiving home care between April 2016 and Sep-
tember 2020 in the state capital of Northeast Brazil. The data were retrospectively collected from hospital 
records using a previously validated form and analyzed.
RESULTS: The cohort predominantly comprised men (53.1%), older adults (53.1%), and patients with neu-
rological disorders (61.9%). Healthcare-associated infections were prevalent in 46.2% of home care pa-
tients, with respiratory infections being the most common (47.2%). Clinical diagnoses were made in 66.7% 
of these patients. Patients with female caregivers, with a tracheostomy, using invasive feeding devices 
for >6 months, and with a greater degree of dependence were more predisposed to infections. Adult 
patients, those with young adult caregivers, those who received long-term home care, and those who 
required prolonged tracheostomy were also at increased risk.
CONCLUSION: This study underscores the home care patient profiles, prevalence of associated infections, 
and risk factors. Preventive measures and specific interventions are needed to enhance home care quali-
ty and reduce the infection risk.
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National and international ordinances regulate the surveil-
lance and monitoring of infections in hospital settings, estab-
lishing specific standards and guidelines to ensure patient safety 
and prevent the spread of disease. These ordinances establish 
hygiene protocols, cleaning and disinfection procedures, and 
provide guidelines for the appropriate use of personal protec-
tive equipment by healthcare professionals.8 Extensive scien-
tific literature exists on protocols for preventing and controlling 
hospital infections. However, investments in HC environments 
are limited and based on fragmented information, leading to the 
lack of robust prevention, control, and standardized monitoring 
programs for infections.9

In Brazil, HC is part of the “Better at Home” program in the 
Urgency and Emergency Network, regulated by Ordinance No. 
825/2016 of the Ministry of Health (MH). The ordinance estab-
lished the Home Care Service (HCS) to manage and operation-
alize multidisciplinary home care teams (MHCTs). The service is 
organized into three modalities: HC 1, focusing on primary care, 
and HC 2 and HC 3, which cater to medium- and high-complex-
ity patients requiring assistance at least once a week.10 

Despite this, Brazilian scientific research on HC primarily 
focuses on the characterization of the service, with limited atten-
tion given to infections in the home environment.11 The national 
program for preventing and controlling healthcare-related infec-
tions only briefly mentions HC, challenging health professionals 
to implement HAI prevention and control measures at home due to 
the lack of specific theoretical guidelines.12

Considering the complexity of the home environment, under-
standing these patients and the occurrence and management of 
HAIs at home is essential, given the risk factors similar to those 
in the hospital settings and the specific factors that require fur-
ther studies.7

OBJECTIVE
This study aimed to describe the sociodemographic and clinical 
profiles of patients receiving home care, investigate the occur-
rence and management of HAIs at home, and evaluate the factors 
associated with these infections.

METHODS

Type of study
The study employs a quantitative, observational, analytical, and 
cross-sectional design, characterized by the systematic anal-
ysis of numerical data and detailed observations captured at a 
specific time point.13 This study adhered to the Strengthening 
the Reporting of Observational Studies script in Epidemiology 
guidelines, to improve the quality and transparency of reports on 
epidemiological observational studies.14

Study location
The study was conducted in the state capital of Northeast Brazil. 
Data were collected from the medical records of emergency hospi-
tals. This hospital, managed by the Municipal Health Foundation 
in collaboration with the State Health Department, exclusively 
provides care through the Unified Health System (UHS).

This hospital was selected as at the time of data collection, it 
was the only hospital accredited by the HCS and operated two 
MHCTs. Patient records are maintained in printed form by the 
hospital’s medical and statistical archive service, and the MHCTs 
discharge patients from the same health unit.

Population, sample, and sampling
The study population included all medium- and high-complexity 
patients who received MHCT care from April 2016 to September 
2020. This period was established in line with the implementa-
tion of Ordinance No. 825/2016 of the MS, which redefined HC 
in the context of the UHS and updated the qualified teams despite 
the program having existed since 2011.10 Data collection con-
cluded after reviewing all available medical records within this 
pre-determined timeframe, resulting in a total of 130 patients.

Inclusion and exclusion criteria
The study included patients of both sexes and all ages registered 
at the HC, treated by the MHCT, and discharged from the hospi-
tal. Meanwhile, patients with illegible data or inconsistent medi-
cal record filling, owing to the difficulty in extracting information 
for analysis, were excluded.

We selected patients who exhibited signs and symptoms of 
infection only after 72 hours of hospital discharge to distinguish 
HAIs at the hospital from HAIs at home.15 Additionally, we verified 
whether patients had been hospitalized for infection before receiv-
ing assistance from the MHCTs. This step aimed to differentiate 
between HAIs at the hospital, HAIs at home, and community-ac-
quired infections, thus reducing the bias in attributing infections 
from other sources, such as HAIs acquired at home.

Data collection technique
Data were collected retrospectively from the medical records of a 
local hospital using a standardized form. Information was gath-
ered from identification forms, admission and discharge summa-
ries, progress notes recorded by healthcare professionals during 
care, and test results attached to the medical records. Data were 
collected from August 10 to September 22, 2020, with the partici-
pation of three researchers: a master’s student in nursing and two 
previously trained nursing undergraduates. The researchers col-
laborated as a team during the collection process, often working 
in pairs or trios, after establishing a prior alignment during the 
pilot testing phase. 
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The form used in the study was validated by experts and was 
utilized in the dissertation titled, “Occurrence of infections among 
patients in home care: insights for epidemiological surveillance.” 
This instrument comprises four distinct sections: sociodemographic 
data (8 fields), housing data (2 fields), clinical data (28 fields), and 
infection data (17 fields), totaling 55 fields.16

Variables
The independent variables were classified into three distinct groups: 
sociodemographic, clinical, and infection related. The sociodemo-
graphic group included variables such as sex, age group (years), 
education (years), marital status, caregiver’s sex, caregiver’s age 
group, relationship with the caregiver, and area of residence. In the 
clinical group, we included variables such as primary pathology, 
length of hospital stay (in days), duration of home care (in days), 
use of venous catheters, duration of tracheostomy (in days), feed-
ing route, duration of invasive feeding device use, route of elimina-
tion, use of an indwelling urinary catheter, degree of dependence 
(assessed using the Spanish scale), presence and number of pres-
sure injuries, and current comorbidities. In the infection-related 
group, variables included the occurrence of infection, number of 
infections, topography of infections, method of infection diagno-
sis, infection management, results of culture examinations, antibi-
ograms, antimicrobial multi-resistance, and infection recurrence.

We also considered the occurrence of infection as a depen-
dent variable after performing inferential statistical analyses to 
establish significant associations between several variables and 
HAI occurrence at home.

Data processing and analysis
Initially, we manually organized the forms, tabulated the data, and per-
formed double entry using Microsoft Excel® version 2016 (Microsoft 
Corporation®, Redmond, WA, USA). Subsequently, we imported the 
data into the Statistical Package for the Social Sciences software version 
22.0 for Windows (IBM®, Armonk, NY, USA) for further analysis.

For statistical analysis, we conducted univariate analyses of inde-
pendent variables, including frequency distribution (mean, standard 
deviation, and median). Fisher’s exact test was used to investigate the 
association between sociodemographic and clinical data (categori-
cal variables) and the occurrence of HAIs at home. Furthermore, we 
employed Poisson logistic regression to calculate the adjusted odds ratio 
(AOR) for variables with a P value of less than 0.05. Subsequently, we 
used the Mann-Whitney U test to compare sociodemographic and clin-
ical data (continuous variables) with the occurrence of HAIs at home.

Ethical and legal aspects
This study was approved by the Research Ethics Committee of the 
Univerisdade Federal do Piauí under opinion number 3,982,462, 
on April 21th, 2020.

RESULTS
After excluding 45 medical records due to incomplete data, the 
final study sample comprised 130 patients from the initial 175 
recruited at the institution providing HC services.

The results indicated a majority of male patients (53.1%) and a 
predominance of older adults, with over half of the sample (53.1%) 
being aged ≥60 years. Most patients had 1 and 9 years of education 
(47.2%) and were single or had no spouse (61.1%). The caregivers 
were predominantly women (83.2%) and primarily adults (74.7%), 
with the most common relationship being with the caregiver of a 
son or daughter (31%). Urban residences were the predominant 
location compared with rural residences (92.3%) (Table 1).

Of the 130 patients assessed, 61.9% had a neurological pathol-
ogy. The average hospital stay was 59.78 days, while the average 
home care duration was 258.40 days. Most patients did not use 
venous catheters (95.3%) or required respiratory support (83.8%). 

Table 1. Demographic characterization of home care patients
Variables n (%) M ± SD MD
Sex

Male 69 (53.1)
Female 61 (46.9)

Age group (in years)
Up to 19 years (youth) 7 (5.4)

59.42 ± 
23.49

6120–59 years (adults) 54 (41.5)
≥ 60 years (older adult) 69 (53.1)

Education (in years)*
Illiterate 33 (37.1)
1–9 years of education 42 (47.2)
> 9 years of education 14 (15.7)

Marital status*
Single, widowed, or separated 69 (61.1)
Married or in a stable union 44 (38.9)

Caregiver’s gender*
Male 21 (16.8)
Female 104 (83.2)

Caregiver’s age group
Up to 19 years (youth) 2 (1.5)

42.6 ± 14.48 41.520 to 59 years (adults) 97 (74.7)
≥ 60 years (older adult) 31 (23.8)

Relationship with caregiver*
Father 7 (5.9)
Mother 22 (18.5)
Son or daughter 37 (31.1)
Brother or sister 15 (12.6)
Spouse 14 (11.8)
Other 24 (20.1)

Residential area*
Urban 119 (92.3)
Rural 10 (7.7)

M = mean; SD = standard deviation; MD = median; *Quantity of data not available: 
education (in years) (n = 41), marital status (n = 17), sex (caregiver) (n = 5), 
relationship with caregiver (n = 11), and residential area (n = 1).
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Approximately 52.3% of patients used a tracheostomy (average dura-
tion: 360.17 days), while 53.1% used a nasoenteral tube for feeding, 
typically for up to 6 months (66.7%). Physiological elimination was 
predominant (95.3%), and the majority were classified as totally 
dependent (85.2%) based on the Spanish Dependence Scale scores. 
Pressure injuries were observed in 76.9% of the patients, with the 
majority having only one injury (58.3%). Approximately one-third 
of the patients had comorbidities (35.2%). HC outcomes included 
discharge with improvement (43.1%) and death (33.6%) (Table 2).

Approximately 46.2% of the patients developed HAIs at home, 
with the majority (75.0%) being affected by only one type of infec-
tion, primarily a respiratory infection (47.2%). Approximately 
66.7% of the patients were clinically diagnosed with HAI, but only 
47.3% received antibiotic therapy, while culture and antibiogram 
testing were performed in 11.7% of the patients. All seven iden-
tified microorganisms exhibited multidrug resistance (100%). 
Twenty-two patients (36.7%) developed infection recurrence, 
while 38 patients (63.3%) did not experience recurrence (Table 3).

Significant associations were found between several variables 
and HAIs at home, with Fisher’s exact test indicating a predispo-
sition in patients assisted by female caregivers (P = 0.001), who 
required tracheostomies (P = 0.048), with prolonged use of inva-
sive feeding devices (P < 0.001), and had a higher degree of depen-
dence (P = 0.018) (Table 4).

Poisson logistic regression analysis revealed that patients 
assisted by female caregivers were approximately seven times 
more likely to acquire the infection (AOR = 6.611). Tracheostomy 
use increased the likelihood of infection by more than four times 
(AOR = 4.335). Patients who used invasive feeding devices for 
more than 6 months had a 15-fold increased risk of infection 
(AOR = 15.044) than those who used such devices for a shorter 
duration. Patients with total dependence had approximately four 
times higher odds of infection (AOR = 3.892) than those who were 
independent or partially dependent (Table 5).

The comparative analysis further revealed that adult 
patients (54.57 ± 24.91), those cared for by young adult care-
givers (38.76 ± 13.43), those who received prolonged home care 
(386.21 ± 362.64), and those who required prolonged tracheostomy 
(470.34 ± 459.42) were more susceptible to infections (Table 6).

DISCUSSION
Some similarities with previous studies were observed in the 
sociodemographic characteristics of home-cared patients, reveal-
ing a predominance of older adults and adults in the sample.17 
Furthermore, the literature shows that the rate of home admis-
sions increases proportionally with age.12

In the context of relationships with caregivers, a predomi-
nance of women as primary caregivers emerged, especially as they 
approached the later stages of adulthood and the reproductive phase. 

These findings, commonly reported in the scientific literature, indi-
cate that despite advancements in gender equality, women remain 
predominantly responsible for caring for sick family members.18

With regard to the main pathology, a high incidence of neu-
rological disorders, primarily caused by cerebrovascular acci-
dents (CVAs), has emerged. These disorders are associated with 
several risk factors, such as high blood pressure, diabetes, smok-
ing, high cholesterol, obesity, sedentary lifestyle, family history, 
and advanced age. These findings underscore the importance of 
adopting healthy habits, preventing chronic diseases, and contin-
uously monitoring patients to improve their health behaviors and 
prevent CVA recurrence.19

The relevance of home care was evident as patients stayed lon-
ger at home than in the hospital. This suggests that home-based 
treatments are more suitable for these patients. According to the 
literature, home care is not only beneficial to patients, but is also 
economically advantageous for the healthcare system, thereby sup-
porting the need for its expansion and enhancement.20

Just over half of the treated patients underwent tracheostomy, 
required invasive feeding devices, and had a high degree of depen-
dence. This finding highlights the complexity of public-serving HC. 
These data corroborate those of a study in Brazil that demonstrated 
a high volume of outpatient home procedures, including consul-
tations, multidisciplinary care, nursing care, and physiotherapy.11

One concerning issue was the occurrence of pressure injuries 
in home care patients. This can cause pain and distress in patients 
and increase the burden on caregivers. Literature suggests that 
adherence to pressure-relief schedules may be lower in home set-
tings due to caregiver unawareness of pressure injuries and the 
importance of repositioning. These findings emphasize the need 
for new approaches to prevent such injuries.21

The primary outcome that emerged was discharge with 
improvement, highlighting the importance of HC. HC is fun-
damental owing to its unique approach in delivering care, which 
requires a thorough examination of the diverse experiences of 
both users and caregivers. This perspective goes beyond the simple 
organization of the network and its pre-established flows, demand-
ing strategies capable of recognizing and addressing the needs of 
users and their families.22

The incidence rate of HAIs at home was high. However, national 
and international studies on the occurrence of these infections 
in home care patients are limited, outdated, and present differ-
ent methodologies, making it difficult to generalize the results. 
However, these infections should be explored more thoroughly in 
the literature to facilitate their integration in both care practices 
and educational contexts.23

With regard to the topography and recurrence of infections, 
the present study revealed a predominance of respiratory infec-
tions, with a recurrence rate of more than one-third. These findings 
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Table 2. Clinical characteristics of home care patients
Variables n (%) M ± SD Md
Primary pathology*

Neurological pathologies 78 (61.9)
Respiratory pathologies 14 (11.1)
Infectious pathologies 7 (5.6)
Other pathologies 27 (21.4)

Length of hospital stay (in days)* 59.78 ± 63.18 43.00
Length of home care (in days)* 258.40 ± 309.46 131.50
Use of venous catheters*

Yes 6 (4.7)
No 123 (95.3)

Breathing
Unassisted 109 (83.8)
Assisted 21 (16.2)

Use of tracheostomy
Yes 68 (52.3)
No 62 (47.7)

Duration of tracheostomy use (in days)* 360.17 ± 403.17 192.50
Feeding route

Oral 33 (25.4)
Nasoenteral tube 69 (53.1)
Gastrostomy 28 (21.5)

Duration of invasive feeding device use *
Up to 6 months 48 (66.7)
More than 6 months 24 (33.3)

Elimination route*
Physiological 122 (95.3)
Colostomy 4 (3.1)
Cystostomy 2 (1.6)

Use of indwelling urinary catheter
Yes 42 (32,3)
No 88 (67.7)

Degree of dependency (Spanish scale)*
Independent 4 (3.1)
Partially dependent 15 (11.7)
Totally dependent 109 (85.2)

Presence of pressure ulcer
Yes 100 (76.9)
No 30 (23.1)

Number of pressure ulcers*
One 56 (58.3)
Two 18 (18.8)
Three or more 22 (22.9)

Current comorbidities*
Yes 43 (35.2)
No 79 (64.8)

Discharge with improvement
Hospital readmission 20 (17.2)
Death 39 (33.6)
Discharge with improvement 50 (43.1)
Others 7 (6.0)

M = mean; SD = standard deviation; Md = median; *Quantities of data unavailable: primary pathology (n = 4), length of hospital stay (in days) (n = 28), length of 
home care (in days) (n = 10), duration of tracheostomy use (in days) (n = 14), duration of invasive feeding device use (n = 25), elimination route (n = 2), degree of 
dependency (Spanish scale) (n = 2), number of pressure ulcers (n = 4), and current comorbidities (n = 8).
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align with those of a study involving 199,462 patients from 8,255 
home healthcare agencies, which identified that infections were 
responsible for 17% of unplanned hospitalizations. Respiratory 
infections, wound infections or deterioration, and urinary tract 
infections are the leading causes, and three of the six main reasons 
for unplanned hospitalization are related to infections.24

Scientific literature provides strategies for combating these 
infections. Effective approaches include employing a trained infec-
tion prevention professional who implements strict surveillance 
criteria and utilizes different methodologies to identify and combat 
the underreporting of these infections. Establishing an infection 
prevention and epidemiology committee to develop annual pre-
vention plans and adhering to appropriate surveillance definitions 
can aid in identifying at-risk populations and providing accurate 
data using evidence-based surveillance.25

In managing HAIs at home, clinical diagnosis and antibi-
otic therapy were predominant, with limited use of culture and 

Table 3. Characteristics of infections and patient management in 
home care
Variables n (%)
Occurrence of infection

Yes 60 (46.2)
Not 70 (53.8)

Number of infections
Two types of infections 45 (75.0)
Method of infection diagnosis 15 (25.0)

Infection site*
Urinary tract infection 24 (32.4)
Respiratory infection 35 (47.2)
Skin infection 6 (8.1)
Surgical site infection 1 (1.4)
Bloodstream infection 2 (2.7)
Gastrointestinal infection 5 (6.8)
Others 1 (1.4)

Method of infection diagnosis
Clinical examination 40 (66.7)
Laboratory test 9 (15.0)
Clinical examination and laboratory test 11 (18.3)

Management of infection†
Hospital readmission 13 (23.6)
Antibiotic therapy 26 (47.3)
More than one management 16 (29.1)

Performance of culture tests
Yes 7 (11.7)
Not 53 (83.3)

Performance of antibiograms
Yes 7 (11.7)
Not 53 (83.3)

Multidrug resistance
Yes 7 (100)
Not -

Infection recurrence
Yes 22 (36.7)
Not 38 (63.3)

*In the “infection site” variable, patients who presented more than one type of 
infection were considered; †Quantity of data not available: management of 
infection (n = 5).

Table 4. Association between sociodemographic and clinical variables 
with the occurrence of HAIs at home

Occurrence of infection related to home care
Variables Yes n (%) Not n (%) P value*
Caregiver’s Sex**

Male 3 (2.4) 18 (14.4)
0.001

Female 56 (44.8) 48 (38.4)
Use of tracheostomy

Yes 37 (28.5) 31 (23.8)
0.048

No 23 (17.7) 39 (30.0)
Duration of invasive feeding device usage **

Up to 6 months 16 (22.2) 32 (44.4)
< 0.001

More than 6 months 20 (27.8) 4 (5.6)
Degree of dependency (Spanish scale)**

Independent or partially dependent 4 (3.1) 15 (11.7)
0.018

Totally dependent 55 (43.0) 54 (42.2)

*Fisher’s exact test; **Quantities of data unavailable: caregiver’s sex (n = 5), 
duration of invasive feeding device usage (n = 25), and degree of dependency 
(Spanish scale) (n = 2).

Table 5. Logistic regression for the occurrence of HAIs at home
Patient with healthcare-associated infection at home

Variables AOR 95% CI P value*
Caregiver’s sex**

Male - -
0.004

Female 6.611 1.826–23.933
Use of tracheostomy

Yes 4.335 1.045–17.977
0.043

No  - -
Duration of invasive feeding device usage **

Up to 6 months - -
0.002

More than 6 months 15.044 2.759–82.033
Degree of dependency (Spanish scale)**

Independent or 
partially dependent

- -
0.024

Totally dependent 3.819 1.191–12.246

AOR = adjusted odds ratio; 95%CI = 95% confidence interval; *Poisson 
logistic regression; **Quantities of unavailable data: caregiver sex (n = 5), 
duration of invasive feeding device usage (n = 25), and degree of 
dependency (Spanish scale) (n = 2).

Table 6. Comparison of sociodemographic and clinical 
variables with occurrence of HAI at home

Occurrence of infection related to healthcare at home

Variables
Yes Not

P value*
M ± SD* M ± SD

Age 54.57 ± 24.91 63.61 ± 21.58 0.049
Caregiver’s age 38.76 ± 13.43 44.90 ± 14.97 0.014
Length of home 
care (in days)**

386.21 ± 362.64 146.00 ± 198.21 < 0.001

Duration of 
tracheostomy use  
(in days)**

470.34 ± 459.42 219.65 ± 265.85 0.001

M = mean; SD = standard deviation; *Mann-Whitney U test; ** quantities 
of data unavailable: length of home care (in days) (n = 10) and duration 
of tracheostomy use (in days) (n = 14).
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antibiogram tests. Although clinical diagnosis is useful, comple-
menting it with cultures and antibiograms is crucial for guiding 
precise antibiotic treatment. Without adequate microbiological 
investigation, the indiscriminate prescription of antibiotics can 
generate multidrug-resistant strains, underscoring the need to 
reduce inappropriate antibiotic use through effective diagnosis 
and responsible management.26

Other statistical analyses did not find an association between 
female caregivers and a greater risk of infection in home care 
patients, underscoring the need to consider these data with cau-
tion. These findings may be attributed to the workload associated 
not only with caring for patients in a home care setting but also 
with addressing the individual needs of children, husbands, and 
other dependents, which can impact the quality of care provided 
by the female caregiver.18,27

The influence of patient and caregiver age on the occurrence 
of infections during comparative analysis may be explained by 
several factors. First, younger patients might be less susceptible 
to infections than older patients, potentially leading to neglect in 
care.28 The age of caregivers and the occurrence of infections, espe-
cially in those cared for by younger individuals, can be attributed 
to the frequent demands of daily responsibilities. These respon-
sibilities can affect the quality of care provided and even the 
caregiver’s health.29

The association between total dependence and infections 
corroborates the above findings, as these patients may require 
more intensive and continuous care, which can overwhelm care-
givers, particularly those with additional daily responsibilities. 
Furthermore, the literature that highly dependent individuals 
are more susceptible to health complications and require con-
stant assistance with daily living activities, increasing their expo-
sure to the risk factors for infections and further compromising 
their health.30

The relationship between the occurrence of infections in 
tracheostomized patients can be attributed to their increased 
susceptibility to infections due to the direct airway access, 
which facilitates pathogen entry to the body.31 Conversely, the 
incidence of infections associated with tracheostomy use can 
be attributed to the higher likelihood of microorganism colo-
nization on these devices over time, which can consequently 
increase the risk of infectious complications and compromise 
patient health.32

The use of invasive feeding devices for more than 6 months 
increases the risk of infection. This finding may be related to 
the patient’s greater exposure to pathogenic agents, coloniza-
tion of the device by microorganisms over time, and difficulty 
in maintaining hygiene. Difficulty in maintaining hygiene can 
cause skin irritation or tissue damage and encourage the entry 
of infections.33

Notably, the difficulty in maintaining hygiene, which may also 
have influenced the occurrence of infections in patients who spent 
more time in home care, may have been aggravated by the lack of 
adequate structures in the home environment. Such challenges 
further emphasize the importance of guidance from home care 
professionals, considering the caregivers’ ability to understand the 
information, their cultural beliefs, and the resources available for 
implementing care instructions.34

This study has some limitations, including issues related to the 
quality of retrospective data, such as incomplete records, omis-
sions, erasures, and inappropriate terminology. Furthermore, as 
a cross-sectional study, causal relationships could not be estab-
lished. However, strict inclusion and exclusion criteria were applied 
to medical records to mitigate these biases and used a validated 
instrument. Obtaining complete data can be challenging due to 
the reduced production of in-home care. Despite these limitations, 
this study significantly advances the understanding of home care 
and infection control.

CONCLUSION
This study identified a predominance of male and elderly patients 
with a high incidence of neurological pathologies. Patients stayed 
longer in home care than in hospital settings, highlighting the 
importance of home treatment. The study found a high rate of 
HAIs at home, with respiratory infections being the most common. 
Clinical diagnosis was predominant, while the conduct of culture 
and antibiogram tests was limited. Patients assisted by female care-
givers, with a tracheostomy, using invasive feeding devices for 
more than 6 months, and with a greater degree of dependence were 
more predisposed to infections. Furthermore, adult patients, those 
who received home care from young adult caregivers, those who 
extended home care durations, and those who required prolonged 
tracheostomy were at risk of contracting infections.

This study significantly enhances the understanding of home 
care and infection control, especially in an area where data are 
limited. The results provide valuable data on the profile of patients 
treated at home, the occurrence of HAIs at home, and the factors 
associated with these infections. It also highlights the need for pre-
ventive measures and specific interventions to improve the quality 
of home care and reduce the risk of infection.

Given the complexity of the home environment and the lim-
itations identified in this study, future research should focus on 
identifying the risk factors of HAIs in home care settings. Further 
studies should explore more effective prevention strategies, refine 
diagnostic and treatment protocols, and assess the impact of spe-
cific interventions on infection rates. Furthermore, expanding the 
scope of the research to include a broader and more diverse patient 
sample and investigating home care practices in diverse regional 
contexts are crucial.
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Prevalence of alcohol consumption and the associated 
factors among students at a Brazilian public university:  
a cross-sectional study
Lucas Carrara do AmaralI, Lucas Lima GalvãoII, Douglas Assis Teles SantosIII, Gustavo Conti Teixeira CostaIV, Marilia Santos AndradeV, 
Rodrigo Luiz VanciniVI, Katja WeissVII, Beat KnechtleVIII, Marciana Gonçalves FarinhaIX, Claudio Andre Barbosa de LiraX

Faculty of Physical Education and Dance, Universidade Federal de Goiás, GO, Brazil

INTRODUCTION
Harmful alcohol intake is associated with increased morbidity, mortality, and disability rates.1 
It is linked to later menopause2 and an increased risk of cardiovascular, hepatic, and oncologic 
illnesses; pancreatitis and diabetes;3,4 and metabolic syndrome.5 Additionally, it increases the 
likelihood  of memory loss, falls, traffic accidents, interpersonal conflicts, and unprotected sex.6 
According to the National Alcohol and Drug Survey, the incidence of binge drinking increased 
by 31.1% from 2006 to 2012 (from 45% to 59% of the population).7 Consequently, alcohol intake 
accounts for 5.3% of all deaths worldwide.1

Alcohol is the most common risk factor among university students, who often overestimate 
its negative consequences, thereby increasing their risk exposure.8 Previous studies found that 
university students consume more alcohol than nonuniversity students, with a higher preva-
lence observed among male students9,10 Alemu et al.11 studied 741 university students at Jimma 
University in Ethiopia. They found that 26.5% of students had alcohol-related problems. Being 
single (odds ratio (OR) = 1.98, 95% conf﻿idence interval (CI) = 1.21–3.22), experiencing peer pres-
sure to drink alcohol (OR = 2.72, 95%CI = 1.76–4.19), and having mental distress (OR = 2.81, 
95%CI = 1.83–4.32) were independently and positively associated with alcohol use disorders.

According to Heather et al.,12 the prevalence of alcohol use varies significantly among col-
leges. In a binary logistic regression analysis of the effects of attending university, younger age, 
White ethnicity, and both on-campus and off-campus term-time student housing were identi-
fied as factors associated with alcohol use disorder, as measured using the Alcohol Use Disorders 
Identification Test (AUDIT). Furthermore, a study conducted in an Irish institution reported a 
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66.4% prevalence of excessive alcohol use. Students studying law 
and business were more than twice as likely to report harmful alco-
hol consumption compared with their peers studying science and 
engineering. This observation suggests that the field of study is a 
significant factor associated with increased alcohol consumption 
among male students (OR = 2.26; 95%CI = 1.46, 3.49; P < 0.001) 
and female students (OR = 2.12; 95%CI = 1.44, 3.14; P < 0.001). 
Alcohol intake has also been associated with poor self-rated health 
among university students.13 Additionally, student income can neg-
atively affect alcohol consumption.14

The relationship between sports, exercise, and alcohol con-
sumption is an ongoing area of research.15 Alcohol remains the 
most commonly used drug among athletes and regular exercisers, 
with alcohol-related issues appearing to be more prevalent in these 
groups.16,17 In human experimental research, alcohol consump-
tion is categorized as acute (single dose) and chronic (repeated 
doses over time).18 According to this research, alcohol consump-
tion impairs the utilization of glucose and amino acids by skele-
tal muscles, reducing energy supply and disrupting the metabolic 
processes during exercise.18 Furthermore, chronic alcohol con-
sumption is associated with increased citrate synthase enzyme 
activity and decreased cross-sectional area of type I, IIa, and IIb 
fibers.18,19 Exercise appears to slow the ethanol-induced reduction 
in hepatic mitochondria and accelerate the liver’s ethanol metab-
olism.18 Additionally, regular training seems to reduce the extent 
of alcohol-induced oxidative damage.18

A study conducted by Wagner and Andrade20 in Brazil high-
lighted that the transition to university is a critical period of vul-
nerability for both initiation and continued use of alcohol and other 
drugs. Furthermore, alcohol misuse has been linked to an increase 
in depressive symptoms and a higher risk of suicide attempts.21,22 
Learning difficulties, higher failure rates, decreased study commit-
ment (e.g., reduced time spent studying and lower class attendance), 
and poor academic performance are some of the negative repercus-
sions of heavy alcohol consumption in this population. Increased 
risk behaviors, such as increased frequency of unprotected sexual 
intercourse with different partners, sexual abuse, drunk driving, 
traffic accidents, public intoxication, physical altercations, violent 
deaths, and future problems with psychoactive substances (includ-
ing dependence and the use of other psychoactive substances) 
have also been linked to heavy alcohol consumption.23-28 Given 
the limited research on factors influencing alcohol consumption 
among Brazilian university students, further investigation in this 
area is essential. This argument is further supported by the fact 
that factors related to excessive alcohol intake among university 
students vary owing to social, cultural, and economic differences. 
Therefore, gaining a deeper understanding of the factors related 
to alcohol consumption among Brazilian university students may 
reveal unique characteristics. Mapping these elements is crucial for 

establishing public policies aimed at reducing alcohol consump-
tion among university students. 

OBJECIVE
This study aimed to determine the factors influencing alcohol 
intake in a convenience sample of students at a Brazilian public 
university. We hypothesized that marital status, family circum-
stances, field of study, socioeconomic status, and physical activ-
ity would influence alcohol use among Brazilian college students.

METHODS

Participants
For this quantitative and cross-sectional study, 348 Brazilian 
university students (124 men and 224 women) from the 
Universidade Federal de Jataí (previously Universidade Federal 
de Goiás – Regional Jataí) were recruited. The participants were 
personally invited to the university and included undergraduate 
students and those aged > 18 years. Those who provided inac-
curate responses to the surveys were excluded from the study. 
Before data collection, all participants were informed of the study 
methods and provided written informed consent. The study was 
approved by the Ethics Committee of the Universidade Federal 
Goiás (permission number: 124/13, date of approval: 11/04/2013) 
and adhered to the Declaration of Helsinki.

Sociodemographic variables
A sociodemographic questionnaire was used to collect data on 
sex (male or female), age (years), undergraduate major (exact sci-
ences, biological sciences, engineering, health sciences, agricul-
tural sciences, linguistics, social sciences, and humanities), mari-
tal status (single or married), and place of residence.

Alcohol consumption
The AUDIT29,30 was used to assess alcohol intake. This straight-
forward screening tool facilitates quick evaluations of excessive 
alcohol consumption.31 The AUDIT has been translated and val-
idated in Brazilian Portuguese.32 The questionnaire comprises 
10 items divided into three domains: (i) harmful alcohol use 
(frequency of consumption, typical quantity, and frequency of 
heavy drinking), (ii) dependence symptoms (impaired control 
over morning drinking and drinking), and (iii) harmful conse-
quences of alcohol use (guilt after drinking, blackouts, alcohol-
related injuries, and other alcohol-related concerns). The  first 
eight items are scored on a scale of 0 to 4, while the last two 
items are scored as 0, 2, and 4.32 Scores of 0–7 indicate a “low-risk 
consumption,” 8–15 denote “overuse,” 16–19 suggest “possible 
dependence,” and 20–40 signify “clear dependence.” The AUDIT 
scores demonstrated good reliability, with a Cronbach’s alpha of 
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0.75, confirming its suitability for screening alcohol consumption 
problems in the university setting.33

Habitual physical activity level
The level of habitual physical activity was assessed using a 
Brazilian Portuguese-translated and validated version of the 
Baecke questionnaire. The questionnaire contained 16 ques-
tions that assessed three categories of habitual physical activity 
over the past year: occupational physical activity (eight ques-
tions), leisure-time physical exercise (four questions), and sports 
physical activity (four questions). An overall score for habitual 
physical activity was derived by summing the scores from these 
three categories. Higher scores indicate frequent physical activ-
ity. The test-retest reliabilities of the work, sport, and leisure time 
indices were 0.88, 0.81, and 0.75, respectively.34 

Socioeconomic level
The Brazil Economic Classification Standard Criterion35 was used 
to assess socioeconomic status. This questionnaire comprised 10 
questions divided into two domains: possession and education 
level of the head of the household. The responses are scored as 
follows: A1, 42–46; A2, 35–41; B1, 29–34; B2, 23–27; C1, 18–22; 
C2, 14–17; D, 8–13; and E, 0–7 points. Despite its widespread use, 
no study has evaluated its reliability.

Statistical analysis
SPSS 23.0 (IBM Corp., Chicago, Illinois, USA) was used to per-
form all analyses. The Kolmogorov–Smirnov test was used to 
determine the normality of the data. The Mann–Whitney U test 
was used to compare AUDIT scores, age, occupational physical 
activity, sports physical activity, leisure-time physical activity, 
and socioeconomic status.

A generalized linear model (GLM) was developed using 
the  Tweedie probability distribution and log link function 
with the AUDIT questionnaire scores used as dependent vari-
ables. The model included 95% confidence intervals (95%CI) and 
odds ratio (OR) estimates. Sex; marital status (single or married); 
age group (18–28 years old, 29–38 years old, and ≥ 39–48 years 
old); housing arrangements; field of study; socioeconomic status; 
and levels of occupational physical activity, sports physical activ-
ity, and leisure-time physical activity were used as independent 
variables. Univariate models were constructed sequentially, each 
involving one independent variable and one response variable, 
while all independent variables were included in the multivari-
ate model. The model distributions were selected based on con-
vergence parsimony and the lowest quality value according to the 
Akaike information criterion.36 Furthermore, the omnibus test 
was employed to confirm that the model outperformed the null 
hypothesis, (P < 0.05). The significance level was set at 5%.

RESULTS
The study included 348 Brazilian university students with an 
average age of 22.87 ±  5.47 (18–57) years. The distribution of 
categorical variables by sex is presented in Table 1. Overall, the 
majority of participants (86.2%) were unmarried, lived with 
their families (66.4%), had an economic classification of B1/B2 
(47.7%), and consumed alcohol (74.1%).

When alcohol intake was assessed, 65 (18.7%) participants 
reported consuming alcohol, comprising 34 (9.8%) men and 31 
(8.9%) women.

A comparison of AUDIT scores of men and women, age, 
occupational physical activity, sports physical activity, lei-
sure-time physical activity, and socioeconomic status is pre-
sented in Table 2.

According to the multivariate GLM with Tweedie distribu-
tion, the risk of excessive alcohol consumption was 65% higher 
(OR = 1.65; 95%CI = 1.09–2.48) among single individuals than in 
married individuals and 64% higher (OR = 1.64; 95%CI = 1.10–
2.44) in agricultural science students than in humanities stu-
dents. Furthermore, students living alone or with family members 
had 32% (OR = 0.68; 95%CI = 0.48–0.95) and 33% (OR = 0.67; 
95%CI = 0.51–0.88) less likely to engage in excessive alcohol intake, 
respectively (Table 3).

Table 1. Characteristics of the study participants according to sex
Total Men Women
n (%) n (%) n (%)

Marital status
Single 300 (86.2) 115 (92.7) 185 (82.6)
Married 48 (13.8) 9 (7.3) 36 (17.4)

Family arrangement
Alone 59 (17.0) 23 (18.5) 36 (16.1)
Family 231 (66.4) 71 (57.3) 160 (71.4)
Friends 58 (16.7) 30 (24.2) 38 (12.5)

Economic classification
A1/A2 25 (7.2) 9 (7.3) 16 (7.1)
B1/B2 166 (47.7) 73 (58.9) 93 (41.5)
C1/C2 122 (35.1) 37 (29.8) 85 (37.9)
D/E 35 (10.1) 5 (4.0) 30 (13.4)

Alcohol consumption
No 90 (25.9) 28 (22.6) 62 (27.7)
Yes 258 (74.1) 96 (77.4) 162 (72.3)

Field of undergraduate course
Exact 35 (10.1) 25 (20.2) 10 (4.5)
Biological 15 (4.3) 3 (2.4) 12 (5.4)
Engineering 43 (12.4) 23 (18.5) 20 (8.9)
Health 67 (19.3) 8 (6.5) 59 (26.3)
Agrarian 55 (15.8) 30 (24.2) 25 (11.2)
Linguistics 12 (3.4) 6 (4.8) 6 (2.7)
Social 48 (13.8) 20 (16.1) 28 (12.5)
Human 73 (21.0) 9 (7.3) 64 (28.6)

Data are expressed as absolute (relative) frequency.
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DISCUSSION
This study aimed to determine the factors associated with alco-
hol use among the students of a Brazilian public institution. 
The study findings indicated that marital status, living arrange-
ments, study area, and socioeconomic status were associated with 
excessive alcohol use, thus confirming our initial hypothesis.

In terms of marital status, being single increased the likeli-
hood of excessive alcohol consumption by 65% compared with 
being married. Living with family and alone reduced the likeli-
hood of excessive alcohol consumption by 33% and 32%, respec-
tively, compared with living with friends. Additionally, students 

majoring in agricultural sciences were 64% more likely to engage 
in excessive alcohol use than those with other majors, and a higher 
socioeconomic status significantly increased the risk of excessive 
alcohol consumption.

Previous research has established a link between increased 
alcohol use and academic settings. For example, more than 66% 
of United Kingdom university students reported excessive alcohol 
intake.37 Our findings align with those of Santos et al.38, who iden-
tified a 24% prevalence in a sample of 1,290 Brazilian university 
students of both sexes. In comparison, a study of Colombian uni-
versity students reported a prevalence rate of 20.5%.39 Similarly, 

Table 2. Characteristics of the participants according to sex
Total Men Women

P
(n = 348) (n = 124) (n = 224)

AUDIT (score) 3.0 (6.0) 4.0 (8.0) 2.0 (5.0) 0.005
Age (years) 21.0 (4.0) 21.0 (3.0) 21.0 (5.0) 0.829
Occupational physical activity 2.2 (0.7) 2.2 (0.7) 2.3 (0.6) 0.287
Sports physical activity 2,0 (1.0) 2.5 (1.2) 2.0 (1.0) < 0.001
Leisure-time physical activity 2,2 (1.0) 2.2 (1.0) 2.2 (1.0) 0.091
Socioeconomic level 23.0 (10.0) 25.0 (10.0) 22.0 (10.0) 0.001

Data are expressed as mean (standard deviation). AUDIT = alcohol use disorders identification test.

Table 3. A generalized model employing univariate and multivariate Tweedie distributions to analyze the relationship between 
independent variables and Alcohol Use Disorders Identification Test scores

Variables %
AUDIT

Univariate Multivariate*
OR (95%CI) P OR (95%CI) P

Marital status < 0.001 0.016
Single 86.2 2.61 (1.82–3.74) 1.65 (1.09–2.48)
Married 13.8 1 1

Family arrangement < 0.001 0.010
Alone 17.0 0.63 (0.45–0.89) 0.68 (0.48–0.95)
Family 66.4 0.59 (0.45–0.77) 0.67 (0.51–0.88)
Friends 16.7 1 1

Field of study 0.002 0.014
Exact 10.1 1.24 (0.79–1.96) 0.81 (0.50–1.31)
Biological 4.3 1.36 (0.79–2.34) 1.16 (0.67–2.03)
Engineering 12.4 1.80 (1.14–2.85) 1.33 (0.86–2.04)
Health 19.3 1.34 (0.87–2.09) 1.15 (0.77–1.72)
Agricultural 15.8 2.28 (1.55–3.36) 1.64 (1.10–2.44)
Linguistics 3.4 0.73 (0.32–1.66) 0.77 (0.34–1.74)
Social 13.8 1.93 (1.29–2.89) 1.47 (0.99–2.19)
Human 21.0 1 1

Economic classification 0.001 0.009
A1/A2 7.2 1.39 (0.81–2.36) 1.39 (0.82–2.36)
B1/B2 47.7 1.03 (0.69–1.53) 0.96 (0.67–1.40)
C1/C2 35.1 0.65 (0.43–0.98) 0.69 (0.47–1.01)
D/E 10.1 1 1

Occupational physical activity 1.11 (0.94–1.32) 0.198 1.10 (0.94–1.29) 0.203
Sports physical activity 1.15 (0.99–1.35) 0.064 1.01 (0.85–1.20) 0.855
Leisure-time physical activity 1.12 (0.96–1.32) 0.138 1.06 (0.89–1.27) 0.465

*Adjusted for sex and age. AUDIT = alcohol use disorders identification test; OR = odds ratio; CI = confidence interval.
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the prevalence rate among students in the United States was 18%.40 
In addition, a study conducted in Morocco showed an 8.5% preva-
lence in a sample of 1,236 students of both sexes.41 The difference in 
alcohol consumption prevalence is attributed to the different tools 
used to evaluate alcohol use; the influence of local public laws that 
control alcohol use; and cultural, economic, social, and religious 
aspects.24 For example, compared with other regions worldwide, 
Muslim countries have lower prevalence rates of excessive alcohol 
intake among young people aged 15–19 years; their low ranking 
may be attributable to the religious prohibition against consuming 
alcoholic beverages.41 The high alcohol consumption rate observed 
among our participants may be related to the experience of being a 
university student, as it often provides individuals an initial oppor-
tunity to be part of a large group of peers without familial super-
vision.42 Consequently, individuals may become more inclined to 
try new things, such as alcohol consumption.

In our study, the prevalence of excessive alcohol consumption 
was 9.8% in men and 8.9% in women, with no significant differ-
ence in alcohol use between the sexes. However, other studies have 
found a link between sex and alcohol use.38,43-45 Sociocultural factors 
may account for these variations in alcohol intake between men 
and women. Although men are twice as likely as women to abuse 
alcohol, the severity and types of alcohol-related issues are often 
similar.46 The factors contributing to our findings could include a 
shift in women’s societal roles and a trend toward gender equality, 
in which women invest more in education, work outside the home, 
adopt behaviors traditionally associated with men, and consume 
more alcohol, thereby reducing disparities in the consequences 
of alcohol use.46 Furthermore, women’s increased alcohol con-
sumption may be influenced by stress from balancing work and 
domestic responsibilities.46 

A few studies have examined the effect of marital status on the 
prevalence of excessive alcohol consumption. In the present study, 
marital status emerged as a significant factor in the multivariate 
model, revealing that single individuals were 65% more likely to 
drink excessively than married people. Similar findings have been 
reported in other studies.44,47-50 In Sweden, students in committed 
relationships, whether dating or married, were less likely to con-
sume large amounts of alcohol and exhibited lower AUDIT scores 
compared with their single peers.51 In Finland, marital status did not 
influence the prevalence of alcohol consumption among students, 
although only married male students consumed less alcohol than 
unmarried counterparts. In Italy, no significant relationship was 
found between marital status and excessive alcohol consumption.

Several studies have explored the relationship between alcohol 
consumption and living arrangements, such as living with friends, 
family, or alone. These studies found that students who lived alone, 
in student housing, or with roommates consumed more alcohol 
or had higher rates of binge drinking compared with those who 

lived with their parents, a partner, and/or children.52 According 
to the Cutting down, Annoyance by criticism, Guilty feeling, and 
Eye openers (CAGE) screening instrument (another instrument 
for assessing alcohol consumption),52 students living with their 
families drink alcohol more frequently, but report fewer problems 
related to alcohol abuse. Kuntsche et al.53 found that social drink-
ers consumed alcohol more frequently at mixed parties but not at 
home, in bars, or with family members. Enhancement drinkers 
drank with same-sex friends at home, with friends, and in bars. 
By contrast, coping drinkers drank at home but not at parties or 
with family members.53 The factors influencing alcohol consump-
tion include the tendency to take risks and test limits, the ten-
dency to seek new and potentially dangerous situations, general 
impulsivity typical of young people, the desire for acceptance by 
peers (which are environmental factors that influence the devel-
opment of the habit of drinking and the reference of parents and 
family),54 and having a positive/pleasant experience (e.g., being 
more communicative, having more success in looking for part-
ners, and having more fun).54 

The patterns of alcohol and drug use vary depending on 
the academic field of students; however, no systematic research 
has explored this topic.52 All studies indicated significant varia-
tions between study locations; however, no apparent pattern was 
found.52 Specific interests, the relationship between academic 
knowledge with behavior, varying workloads, gender distribu-
tion, ethnic diversity, and physical activities can influence alcohol 
and drug consumption patterns.52 Alcohol consumption among 
medical students is of particular concern, as their perspectives on 
alcohol may shape their future clinical practice, especially when 
treating patients with alcohol-related issues.52 Country music is 
one of the most prevalent cultural aspects in the daily lives of 
the Brazilian people. It frequently features lyrics that encourage 
alcohol consumption. This influence is particularly significant 
among university students, who are at higher risk of excessive 
alcohol consumption.54 This may explain why agricultural under-
graduate students reported higher levels of alcohol consumption. 
Furthermore, UFG-Jataí is located in a rural community with a 
thriving agricultural industry.

With regard to the current state of alcohol consumption in 
Brazil, the World Health Organization Global Report on Alcohol 
and Health 2018 indicated an 11% decrease in alcohol consump-
tion per capita in the country over 6 years, dropping from 8.8 L 
in 2010 to 7.8 L in 2016. In the same period, the prevalence of 
alcohol use disorders also declined (from 5.6% to 4.2%).1,55 These 
results were influenced by the implementation of the prohibition 
law no. 11,705/2008, along with its subsequent intensification (in 
2012 and 2016) and law no. 13,106/2015, which criminalized the 
provision of alcohol to individuals below 18 years old.1,55 However, 
several challenges persist, including the need for further research 
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on prevention and treatment to reduce the prevalence of harm-
ful alcohol use. Other key areas of focus include reducing average 
daily consumption to levels comparable to those in the Americas, 
decreasing the frequency of binge drinking, preventing early alco-
hol experimentation among children and adolescents, and low-
ering the incidence of alcohol-related hospitalizations among the 
elderly population.1,55 

In Sweden, web-based screening and brief interventions have 
been proven to be practicable, acceptable to students, and effective 
in reducing drinking risks for 6–12 months.51 Similarly, a study 
conducted by Kypri et al.56 demonstrated that brief interven-
tions delivered in primary care settings could prevent excessive 
alcohol intake. This research aimed to assess the young people’s 
acceptance of screening offers in primary care settings, identify 
their alcohol consumption levels, and estimate the proportion 
of patients who would benefit from a brief virtual intervention 
and follow-up. This study shows that primary care settings can 
effectively facilitate remote access to a large number of people 
who consume excessive amounts of alcohol. In another study, two 
24-h sessions of motivational intervention and psychoeducation 
significantly reduced alcohol consumption in 12 months among 
students whose parents had alcohol issues.57 Physical exercise 
also emerged as a highly effective intervention for lowering the 
consumption of several addictive substances. It promotes dopa-
mine, glutamate, and endogenous opioid pathways, which help 
lower acute cravings, enhance the experience of pleasure, regulate 
mood, and alleviate the symptoms of depression and anxiety.58 
These insights underscore the importance of providing univer-
sity students with tools to identify and address the risk factors 
and implementing practical and cost-effective interventions to 
reduce hazardous alcohol use.

The current study has some limitations. First, like other ques-
tionnaire-based studies, the accuracy of these results relies on the 
respondents’ honesty and memory. Second, potential confounding 
factors, such as a family history of alcoholism, were not assessed. 
Third, the cross-sectional design of the study limits our ability to 
infer causality. Despite these limitations, the findings remain sig-
nificant and contribute valuable insights.

CONCLUSION
In conclusion, the study population showed a high prevalence of 
excessive alcohol consumption. Factors such as being unmarried, 
living with friends, participating in undergraduate agricultural 
sciences programs, and having a good socioeconomic status were 
associated with excessive alcohol intake. Identifying these factors 
is crucial for formulating public policies aimed at reducing alco-
hol use among university students. Future longitudinal studies 
should prioritize interventions aimed at reducing alcohol con-
sumption among university students.
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Comparative analysis prediction of prostate and testicular 
cancer mortality using machine learning: accuracy study
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INTRODUCTION
Cancer mortality is influenced by socioeconomic factors and exposure to risk factors, includ-
ing lifestyle and social conditions, all of which are determinants of disease probability.1 
The National Cancer Institute (INCA) projected 625,000 patients with newly diagnosed can-
cer in Brazil for the period 2020–2023, with prostate cancer being the second most prevalent, 
affecting 66,000 individuals.2

Prostate cancer is one of the leading causes of cancer-related mortality in Brazil, primarily 
affecting cisgender men aged 50 years and older.3 By contrast, testicular cancer, though consid-
ered rare, affects cisgender men aged 15–39 years, leading to significant social and reproductive 
consequences particularly within the economically active population.3 These cancer types are not 
exclusive to cisgender patients; transgender and transvestite women are also at risk.4 The use of 
hormones by these women may increase their susceptibility to developing reproductive cancers, 
including prostate and testicular cancers.4 However, due to the barriers to accessing healthcare, 
social discrimination, and the lack of appropriate guidance, reports of such cases remain scarce.5

In Brazil, the National Policy for Integral Attention to Men’s Health has been implemented to 
promote health education among men, addressing social, cultural, political, and economic aspects 
while respecting regional differences.6 However, the trends in cancer incidence and mortality, 
such as testicular and prostate cancer, exhibit regional disparities, with notably higher mortality 
rates in the northeast region.7 These disparities are influenced by factors beyond geographical 
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ABSTRACT
BACKGROUND: The mortality rates of prostate and testicular cancer are higher mortality in the north-
east region. 
OBJECTIVE: We aimed to compare the efficacy of machine learning libraries in predicting testicular and 
prostate cancer mortality. 
DESIGN AND SETTING: A comparative analysis of the pyMannKendall and Prophet machine-learning al-
gorithms was conducted to develop predictive models using data from DATASUS (TabNet) to Caicó (Brazil) 
and Rio Grande do Norte (Brazil). 
METHODS: Data on prostate and testicular cancer mortality in men from 2000 to 2019 were collected. 
The prediction accuracy of the Prophet algorithm was evaluated using the mean squared error (MSE), the 
root mean squared error and analyzed using the pyMannKendall, and Prophet libraries. 
RESULTS: The research data were made publicly available on GitHub. The machine test confirmed the 
accuracy of the predictions, with the root MSE (RMSE) values closely matching the observed data for Caicó 
(RMSE = 2.46) and Rio Grande do Norte (RMSE = 22.85). The Prophet algorithm predicted an increase in 
prostate cancer mortality by 2030 in Caicó and Rio Grande do Norte. This prediction was corroborated by 
the pyMannKendall analysis, which indicated a 99% probability of a rising mortality trend in Caicó (P < 0.01; 
tau = 0.586; intercept = 2.59) and Rio Grande do Norte (P = 2.06; tau = 0.84, and intercept = 119.63). For tes-
ticular cancer, no significant mortality trend was identified by Prophet or pyMann-Kendall. 
CONCLUSIONS: Libraries are reliable tools for predicting mortality, providing support for strategic health 
planning, and implementing preventive measures to ensure men’s health. Addressing the gender gap in 
DATASUS is essential.
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location. Age, ethnicity, diet, family history, obesity, cigarette smok-
ing, genetic factors, gender identity, lifestyle, and the availability 
of screening tests are all risk factors that increase the likelihood of 
developing a disease or health problem and affect the understanding 
of prostate cancer mortality.8 In addition, testicular cancer screen-
ing is less developed compared with prostate cancer screening.

Machine learning (ML) algorithms, a prominent subfield of 
artificial intelligence (AI), have been developed and utilized to ana-
lyze medical datasets since their initial development.9 This inno-
vation enhances epidemiology as it optimizes the analysis of large 
data from multicenter databases, such as the Mortality Information 
System (SIM), thereby improving the quality and transparency of 
information.10 However, no study has employed these tools in the 
R and Python languages. ML is widely used for prediction in vari-
ous fields, including primary healthcare, where it can forecast tes-
tosterone deficiency without requiring expensive medical tests.11 
Additionally, ML has demonstrated its value in clinical prediction, 
facilitating diagnostic decision-making for conditions like aggres-
sive breast cancer12 and predicting cancer risk, susceptibility, and 
recurrence across multiple types, such as lung, colorectal, esoph-
ageal, prostate, stomach, and thyroid.13

Splitting data into training and test sets is a standard practice 
in predictive analytics.14 Configuration selection is a critical aspect 
in tuning machine learning models, as overfitting can significantly 
impact the performance of different learning algorithms and must 
be carefully addressed in empirical evaluations.15 Various machine 
learning techniques, such as Prophet Library and pyMannKend-
all, are already being used for predictive analysis across different 
pathologies. In the clinical field, machine learning has been applied 
to address orthopedic issues, such as predicting the advancement of 
articular cartilage degeneration in chronic osteoarthrosis16 and fore-
casting the relative risk of dengue transmission in different locations.17

The Prophet library, an open-source forecasting model devel-
oped by Facebook based on ML techniques, automates parameter 
selection. This feature allows users to easily adjust model parame-
ters to best fit the input data.15 It was designed to be a practical and 
accessible tool for time series forecasting.18 This enables Prophet’s 
forecasts customizable for non-experts and adaptable to the spe-
cific needs of health analysis, such as predicting the progression 
of coronavirus disease 2019 (COVID-19) cases in hospital inten-
sive care units (ICUs).19 Intuitive parameter customization, such as 
smoothing for trend and seasonality, and the integration of prior 
information for growth curve boundaries, makes it possible to tai-
lor the model to the specific needs of each analysis. This enhances 
the completeness and accuracy of health data analysis.

Despite its common use in environmental studies for analyz-
ing the temporal and seasonal trends, pyMannKendall has not 
been widely applied in the health sector, particularly in the anal-
ysis of prostate and testicular cancer mortality.20 Google Colab, a 

platform that utilizes Python language for code execution and anal-
ysis, was effectively employed for breast cancer mortality analysis 
owing to its ease of use and the ability to rapidly integrate various 
Python libraries.21

OBJECTIVES
We aimed to assess the accuracy of machine learning in predict-
ing prostate and testicular cancer mortality in Rio Grande do 
Norte (RN) and Caicó, Brazil. The data and findings were made 
publicly available on GitHub (https://github.com/jpbraz/nano-
med-colab-prophet-googlesheets). We also aimed to compare 
Prophet and pyManKendall tools to optimize mortality predic-
tions in both regions, refining the quality of the results.

METHODS

Data
Data were collected from the TabNet platform, integrated into 
DATASUS, and publicly accessible (https://datasus.saude.gov.
br/informacoes-de-saude-tabnet). Thus, this study uses pub-
lic data and therefore does not require approval by an Ethics 
Committee. The “1996 International Classification of Diseases, 
Tenth Revision (ICD-10) mortality data” were used, selecting 
“general mortality” for RN and Caicó. We focused on the ICD-10 
categories C61 (malignant prostate neoplasm) and C62 (malig-
nant neoplasm of the testes) for the period 2000 and 2019, specif-
ically for the male population. The tables were exported to CSV 
format and made available on Google Spreadsheets (https://docs.
google.com/spreadsheets). Additionally, we collected the popu-
lation data by age group for Caicó, RN, and Brazil to calculate 
the crude and age-adjusted prostate and testicular cancer-specific 
mortality rates. We used a direct method with the Brazilian pop-
ulation serving as the reference (Table 1). 

Prophet Method and Analysis on Google Collaboratory
The Prophet comprises annual and weekly seasonal effect com-
ponents, a list of holidays, and a linear trend curve. The model is 
expressed using the following formula:

y(t)=g(t)+s(t)+h(t)+ε(t)

where y(t) denotes the observed value in the time series at time 
t, g(t) is the trend component at time t, s(t) is the seasonal com-
ponent at time t, h(t) is the user-supplied holiday component at 
time t, and ε(t) is the forecast error at time t. The Prophet facili-
tates the analysis of different time series and filters out noise and 
outliers from the datasets.22 Then, prediction was performed 
using the “predict” method, and the DataFrame with the pre-
dicted values was obtained. 

https://github.com/jpbraz/nanomed-colab-prophet-googlesheets
https://github.com/jpbraz/nanomed-colab-prophet-googlesheets
https://datasus.saude.gov.br/informacoes-de-saude-tabnet
https://datasus.saude.gov.br/informacoes-de-saude-tabnet
https://docs.google.com/spreadsheets
https://docs.google.com/spreadsheets
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To evaluate the quality of the Prophet’s predictions, different 
metrics, such as mean square error (MSE) and root mean square 
error (RMSE), can be used to evaluate and compare the perfor-
mance of the models:
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The notebook was created using the Google Collaboratory 
environment. The code blocks added for installing libraries were 
necessary for the manipulation and analysis of the data available 
in the spreadsheets. Among them, the “pystan” and “Prophet” 
libraries were used for training the data and predicting future 
results. Additionally, all auth (google.colab) and default (google.
auth) packages were imported (“import”) to authenticate the user 
and obtain the necessary credentials to access their spreadsheets. 
In addition, we imported Gspread (a Python programming inter-
face for manipulating Google Sheets), Prophet (Facebook), to train 
and predict future results), and pandas (for working with tabular 
data structures).

The Pandas library23 was used to create the DataFrames. The 
libraries were exported and loaded with entries (rows and columns) 

of the selected page with the year and corresponding mortality cases. 
Once the DataFrame was created, the column labeled “Year” was 
renamed to “ds,” while the column containing the number of cases 
was renamed to “y.” Next, an instance of the Prophet was created. 
The model was trained using the “fit” method, with the DataFrame 
as the input parameter. Additionally, the “make_future_dataframe” 
method was employed to define the future period for which pre-
dictions would be made.

PyMannKendall Analysis on Google Collaboratory
The trend analysis of the dependent variables was performed 
using the non-parametric Mann-Kendall test to identify linear 
or non-linear temporal trends.24 For this analysis, the pyMannK-
endall package was used, a Python package that performs trend 
tests with non-parametric data using the Mann-Kendall algo-
rithm and a vectorization approach to increase its performance.20

The pyMannKendall package was installed and imported into 
the Google Colab environment, along with other packages for 
authentication and data manipulation (e.g., Auth, Gspread, and 
Pandas). After authentication and selection of the appropriate 
worksheet, the data were loaded into a DataFrame using pandas. 
The relevant column (containing the number of cases for each 
neoplasm) was extracted and converted into a list for analysis. 
This list was analyzed using the PyMannKendall’s “originaltest” 
method, which provided results of the trend, h, P, z, tau, s, var_s, 
slope, and intercept parameters.

Table 1. Prostate and testicular cancer mortality rates in the municipality of Caicó and in the state of Rio Grande do Norte from 2000 to 2019

Year
Caicó Rio Grande do Norte

Population
Number

of deaths
Crude mortality 

rate/100,000 pop.
Age adjusted mortality 

rate/100,000 pop.
Population

Number  
of deaths

Crude mortality 
rate/100,000 pop.

Age adjusted mortality 
rate/100,000 pop.

2000 58,594 3 5.1 4.1 2.853,035 74 2,6 2.3
2001 59,217 3 5.1 2.3 2,896,569 90 3.1 2.8
2002 59,808 5 8.4 6.3 2,937,858 97 3.3 2.8
2003 60,381 1 1.7 3.0 2,977,895 124 4.2 3.6
2004 60,937 2 3.3 3.1 3,016,738 131 4.3 3.6
2005 61,499 6 9.8 5.5 3,056,025 166 5.4 4.4
2006 62,053 7 11.3 5.8 3,094,682 199 6.4 4.9
2007 62,572 4 6.4 4.0 3,130,943 198 6.3 5.7
2008 63,094 5 7.9 5.9 3,167,448 226 7.1 6.4
2009 63,626 7 11.0 4.4 3,204,610 230 7.2 6.5
2010 64,132 3 4.7 2.4 3,239,939 239 7.4 6.9
2011 64,583 10 15.5 9.7 3,271,415 275 8.4 7.7
2012 65,031 10 15.4 7.2 3,302,720 235 7.1 6.7
2013 65,463 8 12.2 9.5 3,332,952 232 7.0 6.3
2014 65,895 10 15.2 9.3 3,363,084 272 8.1 7.5
2015 66,335 10 15.1 6.9 3,393,814 264 7.8 7.3
2016 66,750 16 24.0 11.9 3,422,843 289 8.4 8.0
2017 67,148 8 11.9 5.9 3,450,669 294 8.5 8.1
2018 67,554 7 10.4 5.6 3,479,010 272 7.8 7.5
2019 67,952 11 16.2 10.5 3,506,853 284 8.1 8.0
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RESULTS

Description measures
The data obtained from DATASUS for the period 2000–2019 
(before COVID-19) include the number of deaths, population, 
and both crude and age-adjusted mortality rates by year in Caicó 
and RN (Table 1). Additionally, the distribution of cancer mor-
tality rates in Caicó and RN revealed the presence of seasonality 
and trends (Figure 1A-B).

Prophet analysis for prostate  
cancer mortality in RN and Caicó

The data obtained from DATASUS until 2019 allowed the anal-
ysis of prediction between 2010 and 2019 for RN and Caicó 
(Table 2). The Prophet’s machine training predictions for RN 
reflect an approximation of the number of deaths when com-
paring the actual and predicted values. This prediction train-
ing behavior by Prophet was similar for the municipality of 
Caicó; however, it was more accurate in this municipality, with 
only a slight difference between the actual and predicted num-
ber of cases. In RN state, the analysis revealed a reduction in 
the predicted number of deaths in 2010–2016, an equal num-
ber of deaths in 2017, and an increase in the number of deaths 
in 2018 and 2019. Figure  2A and B demonstrates that the 
Prophet algorithm accurately captured the trend and seasonal-
ity of the data. The RMSE for the Caicó data was 2.46, indicat-
ing a good fit, while that for the RN series was 22.85, suggest-
ing a greater variability.

Thus, future predictions for 2020–2030 were established using 
the Prophet, noting an upward trend in the number of cases for RN 
(Table 3). The comparison of the actual data from 2010 to 2019 
and the predictions from 2020 to 2030 showed an increase in the 
number of deaths from prostate cancer. The predicted values were 
approximate rather than exact.

The prediction indicates an increase in the number of deaths 
from prostate cancer in Caicó (Figure 2A) and RN (Figure 2B). 
Despite this upward trend, the data revealed distinct patterns: 
Caicó demonstrated no growth in the number of deaths per year, 
while RN exhibited a consistent and steady increase in mortality 
rates. This behavior was illustrated with blue lines for Caicó and 
RN, while the Prophet’s forecast was denoted by a red curve, illus-
trating predictions over a 20-month period. 

Prophet analysis for testicular  
neoplasm mortality in RN and Caicó

No trends were observed in the number of deaths from malig-
nant testicular neoplasia in Caicó and between 2020 and 2030.

PyMannKendall analysis of prostate  
cancer mortality in RN and Caicó

The pyMannKendall (Python Library) analysis revealed a signifi-
cant upward trend in prostate cancer mortality in Caicó, with a 

Figure 1. Distribution of the number of cancer-related deaths in Caicó (A) and Rio Grande do Norte State (B) using artificial intelligence.

Table 2. Machine training prediction of deaths from 
malignant prostate cancer performed by Prophet for the 
period between 2010 and 2019 for the state of Rio Grande do 
Norte (RN, Brazil) and the municipality of Caicó (RN, Brazil)
Year Expected cases RN Expected cases Caicó
2010-12-31 216 7
2011-12-31 229 7
2012-12-31 236 9
2013-12-31 249 9
2014-12-31 261 9
2015-12-31 274 9
2016-12-31 281 11
2017-12-31 294 11
2018-12-31 307 11
2019-12-31 320 11
Total 2,666 92
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probability greater than 99% (P < 0.01). This indicates a moder-
ate correlation; as time progresses, the number of prostate can-
cer deaths increases (tau = 0.586). The onset of the increase in 
prostate cancer deaths was determined using a variable intercept 
of 2.59. PyMannKendall analysis also indicated an increasing 

trend in mortality from prostate cancer in RN. However, the high 
P-value (P = 2.06) suggests that this trend is less significant, with 
a tau value of 0.84 and an intercept of 119.63.

PyMannKendall analysis of testicular  
neoplasm mortality in RN and Caicó 

For testicular neoplasia, no growth trend was detected in 
Caicó, with a P value of 0.6, a tau = 0.036, and an intercept of 0. 
Similarly, no growth trend was observed in RN, with a P = 0.43, 
a tau  =  -0.33, and an intercept of 5.5. These results indicate a 
reduced likelihood of an increase in the number of deaths from 
testicular cancer over the years (P > 0.05) and a weak correlation 
between the variables and tau values.

DISCUSSION
Machine learning can aid in analyzing various health-related 
parameters, including monitoring of trends in disease prevalence.10 
Therefore, we applied these Python libraries to analyze the mortal-
ity trend of two diseases that directly impact human health, with 
the potential for similar applications in other cities. Our analysis 
revealed an increasing trend in the number of deaths from prostate 

Table 3. Prostate malignant neoplasm mortality growth trend 
– Rio Grande do Norte (2020–2030) by Prophet

Year
Expected

cases
Minimum

expected cases
Maximum

expected cases
2020 327 296 355
2021 339 308 372
2022 352 322 382
2023 365 336 397
2024 372 342 403
2025 385 354 415
2026 397 368 427
2027 410 380 440
2028 417 388 446
2029 430 401 461
2030 443 411 473
Total 4,237 3,906 4,216

Figure 2. Prophet prediction analysis. A: Growth trend in mortality from malignant prostate cancer in Caicó; A’: Analysis of the number 
of deaths in Caicó using the Prophet model; B: Growth trend in mortality from malignant prostate cancer in Rio Grande do Norte; 
B’: Analysis of the number of deaths in Rio Grande do Norte using the Prophet, created using artificial intelligence
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cancer in Caicó and RN, in addition to a stable trend in testicu-
lar cancer mortality. However, the DATASUS database does not 
distinguish between population groups and gender. This data gap 
posed a limitation in the analysis of the prediction of pathologies 
related to the lesbian, gay, bisexual, transgender, queer, question-
ing, intersex, and asexual (LGBTQIA+) population in our study.

The use of the Prophet revealed a growing trend in the num-
ber of deaths from prostate cancer in 2020–2030 in the state of 
RN (35.4%), with the municipality of Caicó exhibiting a similar 
trend (30.7%). This increase was twice as high as that observed in 
2010–2019, potentially linked to the aging population, particu-
larly among men aged over 65 years, and improvements in death 
certification.25 However, a stabilization trend was noted in Caicó 
between 2024 and 2027, but not in the state of RN.

Nevertheless, the mortality from testicular cancer, analyzed 
using Prophet and pyMannKendall, did not show an upward trend. 
This may be due to the low incidence of this cancer type in Brazil 
(3.2/100,000 inhabitants),25 as well as underreporting due to the 
limited access to healthcare services for men26 or incomplete data 
entered in Tabnet.27 This result differs from the projected trend of 
increased testicular cancer mortality in northeast Brazil (27.5%) 
by 2026–2030.28 Although this increase is smaller compared with 
that observed in other regions, it can be attributed to the unequal 
distribution of services essential for diagnosing and treating can-
cer patients. Our study revealed the lack of data from DATASUS 
regarding the special screening test for prostate cancer (CID: Z12.5), 
which is a key strategy for early cancer detection, both in the city 
of Caicó and the state of RN. Additionally, efforts targeting male 
health are limited, largely due to sociocultural factors related to 
the patriarchal system, which portrays men as bold, courageous, 
and confident, often neglecting their health needs.29

Therefore, the application of machine learning libraries can aid 
in situational strategic planning and decision-making at the state 
and municipal levels in Brazil. This approach aims to guide the 
healthcare team in implementing strategies that reduce the inci-
dence of new cases of prostate and testicular cancer and minimizing 
the impact of these diseases on diagnosed patients.30 For preventive 
actions to be effectively integrated into healthcare, adapting health 
services to meet the current demands is essential. Guiding health-
care professionals through established guidelines is essential for 
setting goals and strategies to achieve a sustainable and resilient 
healthcare system that comprehensively addresses men’s health.31 
Thus, screening tests are crucial for reducing the number of deaths 
from prostate cancer.

According to Cavalcanti,32 a comprehensive understanding 
of men’s health needs is crucial for the development of preven-
tive actions.21 These actions are deemed successful when strate-
gies are effectively implemented to enhance men’s access to and 
engagement in healthcare. Such strategies include hosting lectures, 

forming educational groups, providing individual consultations, 
and distributing brochures. According to Moura,33 these strate-
gies for addressing the health/disease process ensure universal 
and continuous access to quality healthcare services according to 
the principles of universalization, equity, and comprehensiveness 
within the Unified Health System in Brazil (SUS).

Despite their ability to optimize data analysis, these technol-
ogies have limitations, including the need for prior knowledge of 
system programming, which is unknown to most healthcare pro-
fessionals.34 Additionally, the DATASUS system has certain lim-
itations, as it only accounts for biological sex and does not address 
the needs of transsexual women and transvestites in relation to 
prostate and testicular cancer. This gender health data gap could 
impact the quality and representativeness of mortality prediction.35 
In this sense, although concrete studies on the mortality trend from 
prostate and testicular cancer in this population in Brazil are lack-
ing, some authors have already highlighted the challenges that the 
LGBTQIA+ population faces when accessing the healthcare system.35 
This lack of representation and visibility of transsexual bodies can 
lead transsexual women to feel unmotivated to seek preventive care 
or remain unaware of this need. They are often subjected to institu-
tional violence, denial of rights, and neglect.36 This exacerbates the 
vulnerability of transgender women in Brazil, who have an average 
life expectancy of approximately 35 years.37 Additionally, the lack 
of cultural competence by healthcare providers, financial barriers, 
and discrimination hinder the provision of universal and compre-
hensive access to healthcare for this population.

Therefore, Brazil established the National Policy for the 
Comprehensive Health of Lesbians, Gays, Bisexuals, Transvestites, 
and Transsexuals (PNSI LGBT, Ministry of Health). This policy 
aims to improve health surveillance instruments related to gender 
identity and sexual orientation, thereby enhancing health informa-
tion quality to monitor and evaluate health indicators for this pop-
ulation.30 However, currently, the Notifiable Diseases Information 
System only includes quantifiable data related to interpersonal and 
self-inflicted violence in its notification forms. Despite the advances 
made after the establishment of the LGBT PNSI, the transgender 
population continues to encounter difficulties in accessing health-
care services, ranging from primary care to high complexity. 

CONCLUSIONS
Machine learning models such as Prophet and pyMannKendall 
have accurately predicted the mortality rates of prostate and tes-
ticular cancers in the male population. However, integrating gen-
der data, including information on transgender, into DATASUS/
TabNet is essential. In addition, these results encourage the edu-
cation system to create a strategy to train healthcare professionals 
in programming as advancements in health information technol-
ogy are improving the analysis of disease trends.
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Physical activity and factors associated with the costs of 
low back pain among adults after 18 months of follow-up: 
a cohort study
Everton Alex Carvalho ZanutoI, Valter PennaII, Cristiano Rocha da SilvaIII, Enio Ricardo Vaz RonqueIV, 
Ruben de Faria Negrão FilhoV, Robson Chacon CastoldiVI, Jamile Sanches CodognoVII, Rômulo Araújo FernandesVIII

Universidade Estadual Paulista (UNESP), Presidente Prudente, SP, Brazil

INTRODUCTION
The epidemiological aspects of chronic low back pain (CLBP) have been analyzed worldwide, 
primarily because CLBP is highly prevalent among adults.1,2 In developing nations, the preva-
lence of CLBP ranges from 4.2% to 14.7%, while any episode of CLBP during a given year affects 
50–60% of the population.3,4 

According to Barrey et al.,5 CLBP is a serious public health problem, and spending on its 
treatment has steadily increased over the last four decades. This financial burden can be attrib-
uted to various therapeutic interventions, such as medical consultations, physiotherapy sessions, 
imaging tests, and medications.5

CLBP is a substantial health issue, ranking as the second most common cause of medical 
consultations worldwide.6 In developed countries, such as the United States, United Kingdom, 
and Australia,7–10 CLBP leads to considerable economic losses; however, little is known about its 
economic burden in developing settings.

Furthermore, CLBP is a major cause of work absence. In addition to financial costs, CLBP has 
psychological and social consequences for patients, reducing productivity and limiting mobility, 
which may hinder socialization.2,11,12

Studies have demonstrated the protective effect of habitual physical activity (PA), distinct 
from exercise protocols conducted in laboratory settings, on various diseases, including CLBP.2,13,14 
A systematic review and meta-analysis of 13 studies involving 597 patients undergoing aquatic 
activities during CLBP treatment found that this form of activity reduced pain sensation, improved 
quality of life, and decreased physical disability.15
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ABSTRACT
BACKGROUND: Chronic low back pain (CLBP) is a substantial health problem that causes considerable 
economic losses. Several studies have demonstrated the protective effect of habitual physical activity; 
however, little data are available regarding its impact on the costs associated with CLBP.
OBJECTIVE: The primary aim of this study was to analyze the costs of CLBP in the Brazilian Health System 
and associated factors among adults. 
DESIGN AND SETTING: An 18-month cohort study was conducted in two basic health units in Presidente 
Prudente (SP), Brazil.
METHODS: A total of 198 patients were interviewed and evaluated four times: at baseline, with retro-
spective data covering the previous 12 months, and at six, 12, and 18 months. The Nordic and Baecke 
questionnaires were used to classify CLBP, and the Baecke questionnaire was used for physical activity 
assessment. The costs were calculated by reviewing the demand for services from medical records. Body 
mass index (kg/m2) was determined using body mass and height values collected during the interviews. 
The questionnaire included confounding variables, such as sex, age, ethnicity, and socioeconomic status. 
RESULTS: A high prevalence of CLBP was observed, which was associated with female sex and younger age. 
CLBP resulted in high costs for medical consultations (without: US$ 34.25 ± 23.21; with: US$ 39.62 ± 27.25; 
P = 0.049), while cycling was negatively associated with costs (rho = -0.289; P = 0.049). 
CONCLUSION: Lower back pain was associated with higher costs of medical consultations, while cycling 
was associated with reduced costs.
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Another literature review investigated the effects of different 
forms of physical exercise on CLBP, and after analyzing 89 stud-
ies with 5,578 patients, the authors concluded that interventions 
including Pilates, stabilization, resistance, and aerobic exercises 
are the most effective in treating CLBP.16

Thus, PA is a non-pharmacological intervention often associated 
with lower healthcare costs.17–19 However, data on its impact on costs 
related to CLBP are limited. A clear understanding of the influence 
of PA on costs in patients with CLBP is crucial for identifying oppor-
tunities to reduce the high costs associated with CLBP in adults.

We hypothesize that regular PA can help alleviate CLBP symp-
toms and, consequently, reduce the demand for medical consul-
tations and hospital admissions. Furthermore, high levels of PA 
may help lower public health costs. 

OBJECTIVE
This study aimed to analyze the costs of CLBP in the Brazilian 
National Health System and their correlates among adults after 
18 months of follow-up.

METHODS

Sample
The Ethical Board of the Universidade Estadual Paulista (UNESP) 
approved the research project on April 9, 2013 (case number: 
241291/2013), and the Municipal Department of Health autho-
rized contact with the participants and the use of two facilities 
responsible for medical services in the city of Presidente Prudente 
(having approximately 200,000 inhabitants), western São Paulo 
State. Health units linked to the Brazilian National Health Service 
(NHS; in Portuguese, SUS) were chosen for convenience, and all 
patients signed a written consent form.

The researchers remained in facilities linked to the Brazilian 
NHS for 30 consecutive days, and all patients with medical appoint-
ments who fulfilled all inclusion criteria were invited to participate 
in the study. The participants were contacted at four time points: 
baseline, 6 months, 12 months, and 18 months. Only participants 
with no missing data during the follow-up period were included 
(final sample after 18 months: 198 patients). At baseline, the inclu-
sion criteria were active registration in the NHS, age ≥ 50 years, 
and residence in the metropolitan region of Presidente Prudente 
for at least 2 years (Figure 1).

Chronic low back pain
The questionnaire developed by Kuorinka et al.,20 which was previ-
ously validated in Portuguese,21,22 was used to evaluate the occur-
rence of musculoskeletal symptoms (pain, formication, or numb-
ness) in different regions of the body (neck, shoulder, upper back, 
elbows, wrists/hands, lower back, hip/thigh, knees, and ankles/

feet). For each body region, there were four dichotomous questions 
(yes or no) related to (i) the presence of musculoskeletal disorders 
in the previous 12 months, (ii) impairment of daily activities in the 
previous 12 months due to these disorders, (iii) any health pro-
fessional consultations due to these disorders, and (iv) experience 
with these disorders in the week immediately before the interview.

In the current study, we only considered the lower back region, 
and the presence of CLBP was considered positive for participants 
who answered “yes” to all four questions. Considering the first 
measurement (baseline) and the last measurement of the follow-
up period (18 months), the participants were classified according 
to the occurrence of CLBP: none (no CLBP), yes once (presence 
of CLBP at either baseline or follow-up), and yes twice (presence 
of CLBP at both baseline and follow-up).

Healthcare costs
The healthcare costs of each patient during follow-up were ver-
ified by the demand for the services recorded in the medical 
records.19,23 The analysis comprised all 18 months of follow-up. 
The following information was obtained: medicines supplied to 
the patient, laboratory tests performed, and the number of con-
sultations. To convert the procedures into currency, data from 
the medical records were recorded, and the amounts paid by the 

Figure 1. Flowchart demonstrating the collection periods 
used in the study. 
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Municipal Health Department were used. Initially, the amount 
of money was estimated in the Brazilian currency (Real, R$) and 
then converted into US Dollars (US$). Healthcare costs were 
classified into quartiles, with the highest quartile (≥ P75) adopted 
as an indicator of high healthcare costs.19,23

Habitual physical activity
PA during leisure time and work was evaluated using the ques-
tionnaire developed by Baecke et  al.24 and translated in to 
Portuguese by Florindo et al.25 The questionnaire provides a gen-
eral PA score representing the sum of occupational, leisure time, 
and active transportation activities. Moreover, the last section of 
the questionnaire provides the frequency (never, rarely, some-
times, often, and always) of certain behaviors (walking, cycling, 
and watching television) during leisure time. In the present 
study, PA was identified using the general PA score and walking, 
cycling, and watching television behaviors.

Covariates
Sex, chronological age, and ethnicity (1 = White, 2 = Black, and 
3 = Other) were used as covariates. Economic conditions (EC) were 
estimated using a standard questionnaire (face-to-face interview), 
which divided EC into five categories, from A (highest) to E (low-
est). The variables were categorized as high EC (categories A and 
B) and low EC (categories C, D, and E), as adopted by Fernandes 
et al.13 Finally, body weight (kg) and height (m) were collected to 
calculate the body mass index (BMI [kg/m2]). Overweight individ-
uals (BMI ≥ 25 kg/m2) were identified in the sample.

Statistical analysis
Descriptive data were presented as means, standard deviations, and 
95% confidence intervals. Due to the non-parametric distribution, 

the Mann–Whitney U test was used to compare numerical data 
between the two groups. Analysis of variance and the Kruskal–
Wallis test were used to compare numerical data among three or 
more groups when the dataset was normally and non-paramet-
rically distributed, respectively. Spearman’s rank-order correla-
tion (rho) was used to analyze the relations between the variables. 
Categorical variables are expressed as absolute and percentage 
values, with univariate statistical tests applied, including the chi-
squared test (χ2). Significant associations were included in multi-
variate models (binary logistic regression) to express the magnitude 
of the associations in terms of the odds ratio and 95% confidence 
interval. Multivariate models were adjusted for covariates (sex, 
ethnicity, economic status, BMI, and age). Statistical analyses were 
performed using a specific software (BioEstat version 5.0), and the 
significance level adopted was 5% for all procedures.

RESULTS
The total sample comprised 198 adults, mostly women (70.7%) 
and people classified as White (70.7%). The prevalence of over-
weight and obesity was high (78.3%) (Table 1). After the follow-
up period, the prevalence of CLBP was higher in women (15%) 
than in men (3.4%), and younger individuals reported a higher 
occurrence of the outcome (Table 2).

Individuals who reported any episode of CLBP had high con-
sultation costs (with CLBP: US$ 39.62 [27.25]; without CLBP: 
US$ 34.25 [23.21]) (P = 0.049) (Table 3). 

Comparisons between different domains of PA and healthcare 
costs in patients with and without CLBP identified an inverse relation 
between cycling and overall cost in people with CLBP (rho = -0.289, 
P = 0.021) but not in those without the outcome (Table 4). Moreover, 
a significant relation was observed between cycling and the cost of 
medical consultations in patients with CLBP (rho = -0.239, P = 0.021).

Table 1. Numerical characteristics of patients aged 50 years or older who are users of two basic health units of the Brazilian health system 
in Presidente Prudente (SP)

Variables
Entire sample (n = 198) Chronic low back pain

ANOVA
P valueMean (95% CI)

No (n = 134)
Mean (SD)

Yes once (n = 41)
Mean (SD)

Yes both (n = 23)
Mean (SD)

Numerical
Age years 61.6 (60.4 to 62.8) 62.8 (8.6) 60.8 (8.2)a 55.8 (7.8)a,b 0.001
Height cm 157.2 (156.0 to 158.4) 157.6 (8.8) 157.2 (8.1) 154.6 (7.4) 0.298
Weight kg 73.0 (70.9 to 75.0) 72.6 (14) 75.5 (16.8) 70.6 (13.2) 0.379
BMI kg/m

2 29.51 (28.7 to 30.2) 29.2 (5) 30.5 (6.4) 29.4 (4.8) 0.374
PA score 27.3 (26.8 to 27.9) 27.4 (4.1) 26.8 (3.5) 27.4 (3.9) 0.673

Health care costs Mean (95% CI) Median (IR) Median (IR) Median (IR) Kruskal–Wallis
Consultation 38.34 (35.40 to 41.25) 34.25 (23.21) 39.81 (26.78) 37.53 (28.25) 0.076
Exams 12.18 (9.56 to 14.81) 0 (23.99) 0 (16.46) 0 (30.94) 0.462
Medicines 46.84 (39.50 to 54.184) 27.48 (45.63) 35.88 (41.39) 46.28 (60.47) 0.210
Overall 118.65 (108.34 to 128.93) 103.69 (77.3) 114.65 (59.14) 134.26 (104.96) 0.194

Descriptive data are presented as means, standard deviations (SD), and 95% confidence intervals (CI). Analysis of variance (ANOVA) was used for comparisons 
between groups, with a significance level of 5% (P ≤ 0.05). BMI = body mass index; PA = physical activity; IR = interquartile range.



ORIGINAL ARTICLE | Zanuto EAC, Penna V, Rocha da Silva C, Ronque ERV, Negrão Filho RF, Castoldi RC, Codogno JS, Fernandes RA

4     Sao Paulo Med J. 2025;143(2):e2023343

Finally, there was an association between more medical con-
sultations and CLBP; however, this association was not significant 
after adjusting for confounders (P ≥ 0.05) (Table 5).

DISCUSSION
This 18-month longitudinal study found elevated occurrences of 
CLBP among participants, which were linked to higher health-
care expenditures associated with medical consultations, whereas 
cycling appeared to mitigate this relation. This analysis verified 
that the sample consisted mainly of women (≥  70%) and that 
the prevalence of overweight and obesity was present in approx-
imately 80% of the population. Furthermore, a prevalence of 
CLBP of 18.4% was found in the analyzed sample, and individu-
als with CLBP cost the public health system US$ 5.37 more than 
those without CLBP.

The greater number of women in the sample is not surpris-
ing. Women more often use the primary care services provided 
by the Brazilian NHS because cultural barriers decrease the num-
ber of men accessing these services.26 Moreover, the high number 
of people with a low income in the sample is justified by the fact 
that although the Brazilian NHS offers healthcare services to the 
entire population, those with lower incomes are the main users.27 
Therefore, even though the sampling process was not representative 
of the entire city, some characteristics of the sample were similar 
to the national setting, reinforcing the idea that the selection bias 
in our sample was not large.

Low back pain seems to be a relevant public health problem 
in Brazil. In the present study, a prevalence of 18.4% was observed 
in the analyzed sample. These findings demonstrate values greater 
than those of previous studies conducted in the country. A study 

that investigated the occurrence of CLBP in Presidente Prudente 
(SP) observed a prevalence of 11.3%, whereas another study con-
ducted in the city of Salvador (BA) found a prevalence of 14.7% 
in the sample analyzed.3,28

Studies investigating the determinants of CLBP found that 
higher age, female sex, and overweight/obesity were significant 
correlates of this outcome.3,28 Similar to these previous reports, sex 
and age were significantly associated with any episode of low back 
pain during our follow-up, but not overweight/obesity. The absence 
of significant associations may be attributed to the widespread 
occurrence of overweight/obesity in the analyzed sample (≥ 75%).

CLBP is a musculoskeletal outcome with the potential to 
increase healthcare costs.6 However, this phenomenon has not 
been thoroughly investigated in developing settings. In the USA, 
lower back pain is the second most common cause of medical 

Table 2. Categorical characteristics of patients aged 50 years or older who are users of two basic health units of the Brazilian health 
system in Presidente Prudente (SP)

Variables
Chronical low back pain*

χ2 P valueEntire sample (n = 198) No (n = 134) Yes once (n = 41) Yes both (n = 23)
Categorical N (%) n (%) n (%) n (%)
Sex 0.005

Male 58 (29,3) 47 (81) 9 (15.5) 2 (3.4)
Female 140 (70.7) 87 (62.1) 32 (22.9) 21 (15)

Ethnicity 0.881
White 140 (70.7) 95 (67.9) 27 (19.2) 18(12.9)
Black 35 (17.7) 24 (68.6) 8 (22.9) 3 (8.6)
Others 23 (11.6) 15 (65.2) 6 (26.1) 29 (8.7)

Age 0.006
< 65 years 128 (64.6) 78 (60.9) 31 (24.2) 19 (14.9)
≥ 65 years 70 (35.4) 56 (80.0) 10 (14.3) 4 (5.7)

BMI 0.991
Normal 43 (21.7) 29 (67.4) 9 (20.9) 5 (11.7)
Overweight/ Obesity 155 (78.3) 105 (67.7) 32 (20.6) 18 (11.7)

Frequency analysis and the chi-squared test (χ2) were used to analyze the association between groups, with a significance level of 5% (P ≤ 0.05). * Chronic low 
back pain was identified by four affirmative answers to the questionnaire. BMI = body mass index.

Table 3. Correlates of chronic low back pain and direct 
healthcare costs in patients aged 50 years or older who are 
users of two basic health units of the Brazilian health system 
in Presidente Prudente (SP)

Health care costs
(US$)

Chronic low back pain*
Mann–Whitney

P value
No (n = 134) Yes (n = 64)
Median (IR) Median (IR)

Consultations 34.25 (23.21) 39.62 (27.25) 0.049
Exams 0.00 (23.96) 0.00 (19.09) 0.839
Medicines 27.48 (45.65) 38.35 (47.53) 0.118
Overall 103.69 (77.40) 128.41 (75.18) 0.071

The Mann–Whitney U test was used for comparisons between groups, 
with a significance level of 5% (P ≤ 0.05). *Chronic low back pain was 
defined as any episode of chronic low back pain during follow-up (four 
affirmative answers to the questionnaire). IR = interquartile range.
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consultations, similar to our findings, in which people with a self-
report of CLBP presented costs associated with medical consul-
tations 15.6% higher than those without a self-report of CLBP.6–8

In other countries, the burden of CLBP on individual costs is 
higher than that observed in the current study: € 3,100 per year in 
Sweden29 and € 1,322 per year in Germany.30 These differences can 
be explained by methodological issues, as those studies were car-
ried out with the general population, whereas our data are exclu-
sive to individuals older than 50 years and attended by the NHS.

Several studies have reported treatments that are beneficial for or 
prevent CLBP.2,14,31 Carvalho et al.32 indicated joint stabilization and 
control exercises to treat CLBP, while increasing PA levels has been 
recommended by health agencies.33 However, there are still doubts 
about the most effective exercise protocol.34,35 In the current study, 
cycling was associated with lower overall costs after 18 months only 
in people with self-reported low back pain. In fact, higher habitual 
PA (not exercise protocols) seems to mitigate healthcare costs,19 and 

this is the first report on this effect in people experiencing episodes 
of low back pain. Apparently, actions to increase habitual PA can be 
beneficial for decreasing costs in the NHS through two pathways: 
i) preventing the development of low back pain and ii) decreas-
ing the costs of treatment in people suffering from low back pain.

The results of the present study can serve as an indication of 
the prevalence of low back pain in the Brazilian population, espe-
cially among residents in medium-sized municipalities in the state 
of São Paulo, and thus contribute to the implementation of public 
policies to minimize its occurrence. Furthermore, it is clear that 
the habitual practice of PA can reduce the occurrence of CLBP 
and the demand for health facilities by individuals who suffer 
from this condition, as well as reduce medical appointments and 
spending on medicines.

Therefore, the present study contributes to the literature by 
investigating the association between the practice of physical activi-
ties and a reduction in healthcare costs in patients treated by the 

Table 4. Correlates between different domains of physical activity, presence or absence of chronic low back pain, and cost indicators in 
patients aged 50 years or older who are users of two basic health units of the Brazilian health system in Presidente Prudente (SP)

PA
Medical consultations Exams Medicines Overall

rho P value rho P value rho P value rho P value
Entire Sample (n= 198)

Television -0.001 0.987 0.072 0.314 -0.004 0.950 -0.004 0.950
Walking -0.072 0.314 0.041 0.564 -0.075 0.291 -0.089 0.215
Cycling -0.064 0.368 -0.099 0.167 -0.132 0.064 -0.164 0.021
Overall PA -0.010 0.886 -0.011 0.882 -0,016 0.819 -0.052 0.465

No CLBP (n = 134)
Television -0.064 0.462 0.106 0.224 -0.059 0.495 -0.049 0.576
Walking -0.112 0.196 0.058 0.507 -0.099 0.257 -0.117 0.179
Cycling 0.012 0.892 -0.079 0.365 -0.108 0.216 -0.109 0.209
Overall PA 0.034 0.701 0.064 0.461 -0.028 0.746 -0.029 0.738

Yes CLBP (n = 64)
Television 0.100 0.433 0.005 0.971 0.129 0.311 0.085 0.506
Walking 0.095 0.457 -0.020 0.873 0.021 0.867 0.062 0.625
Cycling -0.239 0.057 -0.193 0.127 -0.171 0.177 -0.289 0.021
Overall PA -0.086 0.500 -0.190 0.133 0.014 0.910 -0.106 0.405

Spearman’s rank-order correlation (rho) was used, with a significance level of 5% (P ≤ 0.05); PA = physical activity; CLBP = chronic low back pain.

Table 5. Association and adjusted odds ratios (ORs) for chronic low back pain in patients aged 50 years or older who are users of two 
basic health units of the Brazilian health system in Presidente Prudente (SP) 

Consultations Exams Medicines Overall
≥ P75 ≥ P75 χ2 ≥ P75 χ2 ≥ P75 χ2

χ2 p-value
OR (95% CI) OR adj (95% CI) n (%) P value n (%) P value n (%) P value

n (%)
CLBP* 0.025 0.900 0.194 0.410

No 27 (20.1) 1.00 1.00 35 (26.1) 31 (23.1) 32 (23.9)
Yes once 13 (31.7) 1.84 (1.00–4.02) 1.76 (0.89–3.93) 7 (17) 9 (22) 9 (22)
Yes both times 9 (39.1) 2.54 (1.05–6.50) 2.29 (0.95–6.08) 7 (30.4) 9 (39.1) 8 (34.8)

Chi-squared test (χ2) was used. ORs are adjusted for sex, age, ethnicity, economic condition, body mass index, and physical activity. 95% confidence intervals 
(CIs) are provided. Hosmer–Lemeshow test result: P = 0.847. *Chronic low back pain (CLBP) was defined as four affirmative answers to the questionnaire. 
≥ P75 = ≥ percentile 75. 
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Brazilian NHS. However, some limitations must be acknowledged. 
Clinical assessments to diagnose lower back pain are better than 
face-to-face interviews, reducing the risk of false-positive cases. 
Moreover, objectively measuring PA could improve the potential 
for identifying the burden of different PA intensities on low back 
pain. In addition, a national survey on this issue would improve 
the inferences of the findings of our study. Finally, the age of the 
population needs to be considered, as the population investigated 
was over 50 years old. 

CONCLUSION
It is possible to conclude that lower back pain is associated with greater 
healthcare costs, while cycling seems to be a relevant behavior that can 
reduce the costs for people suffering from lower back pain.
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Effectiveness of short term acute electroconvulsive therapy 
at three Brazilian sites: an observational cohort study
Leonardo BaldaçaraI, Mateus José Abdalla DinizII, Matheus Nycolas Barbosa de AndradeIII,  
Tiago Nunes de AraújoIV, Alfredo MinervinoV

Universidade Federal do Tocantins (UFT), by partnership with Hospital Geral de Palmas, Palmas, TO; Pax Instituto de Psiquiatria, Goiânia, GO;  
and Clínica Animus, Joao Pessoa, PB

INTRODUCTION
Since its establishment in 1938, electroconvulsive therapy (ECT) has been subjected to 
improvements with the objective of enhancing its therapeutic effectiveness while simultane-
ously reducing potential negative consequences.1 Currently, ECT is widely recognized and 
accepted as a safe and effective treatment option in the field of therapy. It is essential to follow 
precise procedural guidelines with great care and attention to detail. The responsibility of over-
seeing, implementing, and monitoring falls squarely within the domain of the medical profes-
sionals involved in its delivery.2-7

Some authors are still skeptical of its usefulness because of small impact size and high sam-
ple heterogeneity of the research. In addition, there are several factors unique to ECT that make 
it challenging to compare results. Most studies have shown efficacy; however, others have cast 
doubt. Regardless of diagnosis, a recent study found an instant response rate of 94.8% and a 
30-day response rate of 84.5%.6 Besides, there is also a significant lack of public assistance for 
ECT, mainly affecting poor and severely ill patients.8

OBJECTIVES
This study primarily aimed to examine the response rates of patients undergoing ECT in three 
distinct regions of Brazil (Tocantins, Goiás, and Paraíba). This investigation was motivated by 
the increasing challenges associated with accessing facilities that offer this procedure as well as 
the recognition of its effectiveness as a key factor for its indication. To achieve this objective, 
a larger sample size encompassing patients from three different healthcare services was used.
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ABSTRACT
BACKGROUND: Electroconvulsive therapy (ECT) remains a target of prejudice, and finding places to ad-
minister it remains a challenge. The main reason for the recommendation of ECT is its effectiveness, espe-
cially when compared with other treatments for severe and refractory patients. 
OBJECTIVE: This study aimed to assess the response rates across a broader patient sample undergoing 
ECT in three distinct Brazilian states.
DESIGN AND SETTING: This observational cohort study was conducted at the following three sites: Uni-
versidade Federal do Tocantins (by partnership with Hospital Geral de Palmas, Palmas-TO), Pax Instituto de 
Psiquiatria (Goiânia – GO), and Clínica Animus (Joao Pessoa – PB).
METHODS: A total of 212 patients who received ECT at three different Brazilian services were as-
sessed for improvement in symptoms in the first week after treatment and 30 and 60 days after treat-
ment completion.
RESULTS: Safety and efficacy of ECT was well established, as evidenced by the zero mortality rate among 
the study participants, with side effects observed in only 10.5% of cases. The immediate response rate was 
impressive at 95.8%, and the response rate after 30 and 60 days was 90.6% and 87.7%, respectively. The re-
gression analysis highlighted session frequency as a key determinant of positive responses. 
CONCLUSION: The effectiveness of short term ECT (two months) is one of the greatest among psychiatric 
treatments. Future research should focus on predictive models for treatment responses to enable person-
alized approaches.
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METHODS
This observational cohort study investigated the effectiveness 
of ECT at three services in three separate states. Data were col-
lected from the medical records of patients with various men-
tal illnesses. All prospectively registered cases were assessed. 
The inclusion criteria were as follows: age ≥ 18 years, record of 
symptoms and medical records by scales, and record of other 
research variables. The exclusion criteria were patients with indi-
cations for ECT who did not undergo any sessions.

Statistical analysis
The primary outcome measures consisted of three time points: 
immediate reaction (occurring within the initial 7 days), 
response at 30 days post-ECT, and response at 60 days post-
ECT. The response was deemed an improvement in symptoms, 
as assessed by the Brief Psychiatric Rating Scale (BPRS), Altman 
Scale, and Hamilton Scale, with a minimum of 50% reduction 
in symptoms. The study considered several secondary character-
istics including age, gender, diagnosis, number of sessions, side 
effects, and treatment discontinuation. Nominal variables were 
represented using numerical values and percentages. The use of 
continuous variables is a common practice for calculating mea-
sures of central tendency, such as the mean, and measures of dis-
persion, such as the standard deviation. The response rate was 
reported in both numerical and percentage forms, based on 
patients who demonstrated a minimum of 50% improvement in 
symptoms at each of the three time points. 

A logistic regression analysis was conducted to ascertain the 
potential impact of secondary factors on the primary results. A sig-
nificance level of 0.05 was established, which was adjusted to account 
for the number of variables included in each model.

Ethical approval 
This study protocol was approved by the Ethics Committee of 
the Universidade do Tocatins (CAAE: 68987823.0.0000.5519, 
Parecer: 6.085.547, 05/28/2023).

RESULTS
The immediate response rate was 95.8%, and it was 90.6% and 
87.7% after 30 and 60 days, respectively. Lower results were 
observed in Palmas and higher in João Pessoa. Detailed results 
are presented in Table 1.

When the response rate was calculated by diagnosis, the imme-
diate response rate was 92.0% for schizophrenia, 97.3% for bipolar 
disorder, 91.7% for schizoaffective disorder, 100.0% for depressive 
disorder, 100.0% for induced psychosis, and 100.0% for organic 
mental disorder. After 30 days, the response rates by diagnosis 
was 86.7% for schizophrenia, 93.2% for bipolar disorder, 91.7% 
for schizoaffective disorder, 95.5% for depressive disorder, 33.3% 
for induced psychosis, and 100.0% for organic mental disorder. 
After 60 days, the response rates by diagnosis was 80.0% for schizo-
phrenia, 91.9% for bipolar disorder, 91.7% for schizoaffective dis-
order, 95.5% for depressive disorder, 0% for induced psychosis, 
and 100.0% for organic mental disorder.

Demographic and clinical data are presented in Table 2. Logistic 
regression data to predict responses are presented in Table 3.

Abandonment was a risk factor for immediate response. 
For response 30 days after finishing ECT, Substance use disorder 
(SUD) and abandonment were risk factors for a good outcome, 
and the number of sessions was a protective factor. For response 
60 days after completing ECT, age, sex, and number of sessions 
were protective factors, and TUS and abandonment were risk fac-
tors for a favorable outcome.

A new logistic model with only significant variables for response 
30 days after completing ECT was performed, and the number of 
sessions was a protective factor [Exp(B) 1.293, P = 0.006)] and 
abandonment a risk factor in this model [Exp(B) 0.036, P = 0.005)]. 
A new logistic model was used to assess the response 60 days after 
the completion of ECT. The number of sessions [Exp(B) = 1.205, 
P = 0.003] was the only protective factor in this model.

DISCUSSION
ECT elicit response rates between 10% and 75% for acute schizo-
phrenia and between 10% and 90% for chronic schizophrenia, 
depending on the specific parameters employed. In addition to 
symptom manifestation, ECT has shown efficacy in diminish-
ing the need for physical restraint and facilitating prompt reas-
surance. Additionally, it had the ability to enhance the rate of 
discharge in a range of 10-22% based on the instances exam-
ined.9-13 Early ECT may reduce length of hospital stay without 
increasing total hospitalization costs or fatal adverse events in 
patients with major depressive disorder.14 The response rate in 
individuals with depression varied between 44.4% and 90%, 
with ECT demonstrating a more favorable response compared 

Table 1. Total number of responses immediately, 30, and 60 days after electroconvulsive therapy at the three sites

Variable
Number
n = 212

Immediate response
n = 203 (95.8%)

30 days response
n = 192 (90.6%)

60 days response
n = 186 (87.7%)

Local
Palmas 58 (27.4%) 54 (93.1%) 48 (82.8%) 45 (77.6%)
Goiânia 102 (48.1%) 99 (97.1%) 92 (90.2%) 89 (87.3%)
João Pessoa 52 (24.5%) 50 (96.2%) 52 (100.0%) 51 (98.1%)
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to antidepressant medications.9,15-23 For mania, the response 
rate varied between 80% and 92.3%.15,24 In comparison to our 
sample, Brazil exhibited greater response rates, particularly 
for conditions such as schizophrenia, schizoaffective disorder, 
bipolar disorder, and depression.

We found that a greater number of ECT sessions was associated 
with better results. Recent research has demonstrated increased 
efficacy with increasing doses (up to 12 times); however, clini-
cally, increasing doses is limited by a commensurate increase in 
cognitive side-effects.12,25 In another investigation, patients with 
major depressive disorder (MDD) exhibited distinct and clini-
cally relevant response trajectories to ECT. Patients with MDD 
with more severe depression at baseline were associated with a 
rapid response trajectory. In contrast, patients with MDD with 
severe symptoms and older age had a lower response trajectory. 
Future investigations should prioritize the identification of factors 
that may predict favorable outcomes in the context of personal-
ized therapeutic interventions.26

In addition to our dataset, unsatisfactory outcomes have 
been frequently observed in the literature. A modest body 
of research supports the utilization of this intervention, par-
ticularly when employed in conjunction with antipsychotic 
medications for individuals diagnosed with schizophrenia 
who exhibit suboptimal response to pharmacotherapy in iso-
lation.27 Moderate-quality evidence indicates that relative to 
standard care, ECT has a positive effect on medium-term 
clinical response for people with treatment-resistant schizo-
phrenia. However, there are no clear and convincing advan-
tages or disadvantages of adding ECT to standard care for 
other outcomes. The available evidence is too weak to indi-
cate whether adding ECT to standard care is superior or infe-
rior to adding sham ECT or other antipsychotics, and there is 
insufficient evidence to support or refute the use of ECT alone. 
Better-quality evidence is required before firm conclusions can  
be made.28

Table 2. Demographic and clinical data of all participants
Variable Values (n = 212)
Gender

Male (n, %) 113 (53.3%)
Female (n, %) 99 (46.7%)

Age (Mean ± SD) 38.4 ± 15.5
Diagnosis

Schizophrenia (n, %) 75 (35.4%)
Bipolar disorder (n, %) 74 (34.9%)
Schizoaffective disorder (n, %) 12 (5.7%)
Depressive disorder (n, %) 44 (20.8%)
Puerperal psychosis (n, %) 2 (0.9%)
Induced psychosis (n, %) 3 (1.4%)
Organic mental disorder (n, %) 2 (0.9%)

Substance use disorder
No (n, %) 190 (89.6%)
Yes (n, %) 22 (10.4%)

Personality disorder
No (n, %) 201 (94.8%)
Yes (n, %) 11 (5.2%)

Indication
Resistant (n, %) 130 (61.3%)
Pregnancy (n, %) 5 (2.4%)
Suicide behavior (n, %) 14 (6.6%)
Severity (n, %) 59 (27.8%)
Catatonia (n, %) 2 (0.9%)
Severe depression (n, %) 2 (0.9%)

Adverse effects
No (n, %) 205 (96.7%)
Yes (n, %) 6 (2.8%)
Backpain (n, %) 2 (0.9%)
Headache (n, %) 1 (0.5%)
Muscle pain (n, %) 3 (1.4%)
Agitation after crisis (n, %) 1 (0.5%)

Dropout
No (n, %) 206 (97.2%)
Yes (n, %) 6 (2.8%)

Mean number of sessions (Mean ± SD) 8.3 ± 5.3

SD = standard deviation.

Table 3. Results of logistic regression analysis to predict responses
Variable Immediate After 30 days After 60 days
Demographic

Age Exp(B) = 1.018, P = 0.487 Exp(B) = 1.024, P = 0.192 Exp(B) = 1.042, P = 0.022
Gender Exp(B) = 3.143, P = 0.160 Exp(B) = 2.145, P = 1.135 Exp(B) = 2.781, P = 0.029

Clinical
Diagnosis Exp(B) = 2.537, P = 0.061 Exp(B) = 0.934, P = 0.654 Exp(B) = 0.961, P = 0.770
Substance use disorder Exp(B) = 0.912, P = 0.934 Exp(B) = 0.248, P = 0.014 Exp(B) = 0.283, P = 0.016
Personality disorder Exp(B) = 0.234, P = 0.226 Exp(B) = 1.050, P = 0.966 Exp(B) = 1.494, P = 0.715
Indication Exp(B) = 0.916, P = 0.719 Exp(B) = 1.366, P = 0.147 Exp(B) = 1.257, P = 0.193

Technical
Number of sessions Exp(B) = 1.085, P = 0.288 Exp(B) = 1.364, P < 0.001 Exp(B) = 1.235, P < 0.001

Complications
Adverse effects - - Exp(B) = 0.884, P = 0.724
Dropout Exp(B) = 0.031, P < 0.001 Exp(B) = 0.016, P < 0.001 Exp(B) = 0.062, P = 0.002
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The varied outcomes observed in ECT in the literature can be 
attributed to variations in the protocols used. Among other factors, 
various services may have distinct indications, response criteria, 
device settings, and diverse methods of administering anesthesia. 
This observation indicates that many investigations on ECT are 
influenced by heterogeneity.

Regarding side effects, our rate was 10.5%, which was not 
severe. In the literature, the most frequent side effects observed 
were headache after the crisis in 45% and nausea in 1-23% of 
patients.15 Total side effects was reported in 14% patients with 
schizophrenia.13 As for other side effects, cardiovascular, pulmo-
nary, and cerebrovascular events are reported; these may be min-
imized by screening for risk factors and physiologic monitoring. 
Although most cognitive adverse effects of ECT are short-lasting, 
troublesome retrograde amnesia and other cognitive symptoms 
may rarely persist.7,23,29 Moreover, sometimes, patients show more 
subjective than objective cognitive adverse effects of ECT.30 As for 
fear of mortality, our sample had no fatal cases. In remote litera-
ture, mortality has been reported in 0.1 to 0.3% of samples from 
over 500 patients.9

This study has two inherent limitations that require further con-
sideration and resolution. Initially, the patients’ assessments were 
constrained to brief post-procedural follow-ups with a duration not 
exceeding 2 months. This limitation is a direct result of the need to 
effectively manage patients referred from many healthcare facili-
ties to the three treatment programs in question. Furthermore, to 
assess the global response rate to ECT across various settings, the 
potential impact of additional factors such as the specific anesthetic 
employed or the drug supplied to the patients was not considered. 
Additional investigations are necessary to address these limitations, 
including conducting longitudinal follow-up assessments many 
months after the administration of electroconvulsive treatment, 
and including other types of short- and long-term medications. 
However, a significant advantage of this study is its robust sam-
ple size and incorporation of a multicenter sample, thus demon-
strating its ability to replicate the findings across several locations.

CONCLUSION
ECT demonstrated both safety and efficacy. The observed mor-
tality rate in the tested group was zero; however, the incidence of 
adverse effects was 10.5%. The initial response rate was 95.85%, 
which decreased to 90.6% after 30 days and further decreased 
to 87.7% after 60 days. The regression analysis revealed that 
the increased number of sessions had the strongest association 
with response variable. Although further studies with extended 
follow-up are required, the existing literature suggests that a 
minimum of 12 sessions is recommended to obtain improved 
response rates and longer-lasting effects. ECT did not yield any 
discernible benefits in the context of psychosis.
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Short version of the Problem Areas in Diabetes scale 
(PAID-13) in Brazilian patients with diabetes: a structural 
and criterion validity study
Daniel Santos RochaI, Almir Vieira Dibai-FilhoII, Abraão Albino Mendes JúniorIII, Nataly Borges da Costa PintoIV, Kaiser Salgado NevesV, 
Carlos Eduardo Neves AmorimVI, Plínio da Cunha LealVII, Janaina de Oliveira Brito-MonzaniVIII, Daniela Bassi-DibaiIX

Universidade Ceuma (UNICEUMA), São Luís (MA), Brazil

INTRODUCTION
Patients with type 1 diabetes mellitus (DM1) and type 2 diabetes mellitus (DM2) frequently 
report emotional distress. The Problem Areas in Diabetes scale (PAID) is a 20-item self-assess-
ment tool designed to measure emotional distress levels associated with diabetes mellitus (DM). 
The scale quantifies the perception and emotional experiences of patients with DM throughout 
their course of living with the disease. This instrument was created in 1995 in the United States.1

The PAID was translated into Portuguese language and validated for use in Brazil in 2007.2 

The authors found a high Cronbach’s alpha value, indicating satisfactory internal consistency with 
the original version. Furthermore, they evaluated the factorial structure using exploratory factor 
analysis (EFA), finding a single dimension; however, they chose to consider the PAID with four 
dimensions, as established by previous studies;3 therefore, there are no studies in the Brazilian 
literature that compare the different internal structures of the PAID.

In specialized literature, consensus regarding the dimensionality of this instrument is lacking. 
Several studies that validated the instrument for their respective countries evaluated the factorial 
structure by means of EFA and principal components analysis (PCA) and structures with four,3 
three,4 two,5,6 and one domain7 were found, in addition to a short version with 5 items,8 consen-
sus regarding the best factorial structure for the PAID is lacking.

Lee et al.9 attempted to justify this disagreement: they stated that cultural differences could 
explain these findings. However, this hypothesis does not justify similar structures in studies 
from different countries and different dimensions in the same culture. Furthermore, most of 
these studies analyzed a single sample group, that is, individuals with DM1 and/or DM2, which 
may have influenced the results.10 
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ABSTRACT
BACKGROUND: The Problem Areas in Diabetes scale (PAID) is used to measure emotional distress levels 
related to diabetes mellitus (DM). However, consensus on its internal structure is lacking.
OBJECTIVE: To compare the different internal structures of the PAID and propose a shortened version for 
Brazilian patients with diabetes.
DESIGN AND SETTING: Structural and criterion validity study.
METHODS: We included Brazilian patients with type 1 DM (DM1) and type 2 DM (DM2) in this study. In 
accordance with the international consensus recommendations, we assessed the structural validity using 
confirmatory factor analysis (CFA) and used the following indices to evaluate model fit: root mean square 
error of approximation (RMSEA), comparative fit index (CFI), Tucker–Lewis index (TLI), standardized root 
mean square residual (SRMR), chi-square/degrees of freedom (DF), Akaike information criterion (AIC) and 
sample-size adjusted Bayesian information criterion (SABIC). Modification indices and factor loadings were 
used to reduce the number of items.
RESULTS: One hundred eighty-five patients, most of whom included women with DM2, participated 
in the study. The reduction in the PAID generated a unidimensional structure with 13 items (PAID-13). 
The PAID-13 presented the best-fit indices (chi-square/DF = 2.15, CFI = 0.989, TLI = 0.986, RMSEA = 0.079, 
and SRMR = 0.049). When the PAID versions with 13 and 20 items (original version) were correlated, a 
strong correlation was observed (rho = 0.941, P < 0.001).
CONCLUSION: The short version of the PAID scale with 13 items presented a more appropriate internal 
structure for Brazilian patients with diabetes.
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Structural validity is an important psychometric property that 
measures whether results reflect the hypothetical dimensional-
ity of a construct.11 EFA is used to identify correlations between 
defined variables and yet undefined factors, whereas confirmatory 
factor analysis (CFA) allows checking the correlation between vari-
ables and their respective factors in already validated or originally 
pre-established models.12

Given the instrument’s ability to measure emotional distress lev-
els related to DM, we emphasize its relevance in scientific research 
and clinical applicability. However, no Brazilian study has compared 
the different factorial structures of the PAID to identify the most 
suitable one. In this study, we hypothesized that the short version 
of the PAID would present the best factorial structure, correlating 
strongly with the long version.

OBJECTIVE
Considering the divergence between the dimensionality of the 
PAID and the lack of studies that verify the best Brazilian version 
for this scale, the objective of this study was to compare the dif-
ferent internal structures of the PAID using CFA and propose a 
short version for Brazilian patients with DM.

METHODS

Study design 
This was a structural and criterion validation study. Data were 
collected online using Google Forms (Mountain View, United 
States). This research was disseminated through Facebook, 
Instagram, and WhatsApp (Meta Platforms Inc., Menlo Park, 
United States). All the participants provided virtual consent for 
inclusion in the study. 

Ethics approval and consent to participate
This study was approved by the Research Ethics Committee of 
the Universidade Ceuma, in São Luís (Maranhão, northeast 
Brazil) on August 29, 2018 (number 2.853.570) in accordance 
with the Declaration of Helsinki. All respondents freely partici-
pated in the study and signed an informed consent form.

Participants and sampling
The sample size followed the recommendations of the 
COnsensus-based Standards for the selection of health 
Measurement INstruments (COSMIN): seven times the 
number of items in the questionnaire),12 which recom-
mended a minimum of 140 individuals. The inclusion cri-
teria were: men and women aged over 18 years, speakers 
of Brazilian Portuguese, and diagnosed with DM1 or DM2. 
Individuals diagnosed with cognitive changes and/or with the 
inability to read or write were excluded.

Problems Areas in Diabetes scale (PAID) 
The PAID is a self-administered self-report instrument originally 
developed at Joslin Diabetes Center in Boston, Massachusetts, 
USA. This scale assesses, from the patients’ perspective, the 
impact of diabetes and its treatment on their lives. The Brazilian 
version of the PAID comprises 20 items covering a range of 
emotional states frequently reported by patients with DM1 and 
DM2. The PAID produces a total score ranging from 0 to 100, 
with a high score indicating a high level of emotional distress. 
It uses a 5-point Likert scale ranging from: “Not a problem” = 0, 
“Small problem” = 1, “Moderate problem” = 2, “Almost a serious 
problem” = 3, “Serious problem” = 4. A total score of 0-100 was 
reached by summing the 0-4 responses given on the 20 items of 
the PAID and multiplying this sum by 1.25.2

Statistical analysis
Descriptive statistical analysis was performed; the values are pre-
sented as means and standard deviations for quantitative vari-
ables and absolute numbers and percentages for qualitative vari-
ables. Descriptive analysis was performed using SPSS software 
version 17.0 (IBM, Chicago, United States).

We used CFA with the R Studio software (Boston, MA, USA) 
and the lavaan and semPlot packages. CFA was performed using 
a polychoric matrix and a robust diagonally weighted least squares 
(RDWLS) extraction method, as recommended by specialized lit-
erature for ordinal data.13,14 Model fit was assessed using the follow-
ing indices: root mean square error of approximation (RMSEA) 
with 90% confidence interval (CI), comparative fit index (CFI), 
Tucker-Lewis index (TLI), standardized root mean square residual 
(SRMR), and chi-square/degrees of freedom (DF).15,16 

In this study, values >0.90 were considered adequate for CFI 
and TLI, and values < 0.08 were considered adequate for RMSEA 
and SRMR. Values < 3.00 were considered adequate in the inter-
pretation of chi-square/DF.17,18 To compare the PAID structures, 
the Akaike information criterion (AIC) and sample-size-ad-
justed Bayesian information criterion (SABIC) indices were used. 
The structure with the lowest AIC and BIC values was considered 
as the most parsimonious model, as recommended in the liter-
ature. In CFA, factor loadings ≥ 0.40 were considered adequate 
for the domain.15,19

We used modification indices and factor loadings to reduce 
the PAID. We considered items redundant in the PAID when the 
modification indices were greater than 10.0.19,20 In each pairwise 
analysis, we deleted redundant items with the lowest factor loadings.

Criterion validity was assessed by applying Spearman’s cor-
relation coefficient (rho) between the PAID version with 13 items 
and the original version with 20 items (considered the gold stan-
dard according to COSMIN). Thus, criterion validity was met 
when rho ≥ 0.70.12
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RESULTS
We included 185 patients diagnosed with DM1 or DM2. 
The  majority of the sample comprised women (75.1%) with a 
mean age of 49 years, married, with DM2 and with incomplete 
primary education. Table  1 presents the personal and clinical 
characteristics of the patients.

The original version of the PAID scale, with one domain and 20 
items, was tested using CFA and presented inadequate fit indices, as 
shown in Table 2. Therefore, PAID reduction was performed based 
on the modification indices shown in Table 3, generating a unidi-
mensional structure of the PAID scale with 13 items (PAID-13).

In this new scenario, the internal structure of PAID-13 
(Structure 1) was compared with other structural models found 
in the literature, in addition to the original version (Structure 2). 
As described in Table 2, we also compared the following structures: 
structure with two domains and 20 items (structure 3) validated 
by Miller et al.;6 structure with two domains and 20 items (struc-
ture 4) validated by Veld et al.;5 structure with three domains and 
20 items (structure 5) validated by Papathanasiou et al.;4 structure 
with four domains and 20 items (structure 6) validated by Snoek 
et al.;3 and structure with one domain and five items (structure 7) 
proposed by McGuire et al.8

Using CFA, adequate fit indices were found only in struc-
ture 1 of the PAID with 13 items (after adding four covariances 
to the model): chi-square/DF = 2.15, CFI = 0.989, TLI = 0.986, 

RMSEA = 0.079, and SRMR = 0.049. Table 2 also presents the 
appropriate factor loadings (≥ 0.40) of the PAID-13 (structure 1). 
Regarding criterion validity, we observed a high correlation mag-
nitude of 0.941 (P < 0.001) between the PAID versions with 13 and 
20 items, even after reducing the number of items.

The Brazilian Portuguese version of the PAID-13 is available 
at https://questionariosbrasil.blogspot.com. To calculate the total 
PAID-13 score, all marked values were added, divided by 13, and 
multiplied by 25, generating a score ranging from 0 to 100 (higher 
scores indicating greater emotional distress).

DISCUSSION
This study identified the most appropriate structure for the 
Brazilian version of the PAID with one domain and 13 items 
(PAID-13) using modification indices as a technique for reduc-
ing the instrument. This reduction was proposed after the origi-
nal version of the PAID scale with one domain and 20 items pre-
sented inadequate fit indices.

The structure of the Brazilian version of the PAID was eval-
uated using EFA and only one domain was found.2 However, 
according to the authors, due to the small sample size, they opted 
to maintain a structure with 4 domains and 20 items—as estab-
lished in the study conducted by Snoek et al.3 that investigated 
the dimensionality of the PAID in Dutch and North American 
patients with diabetes. These authors observed a suitable CFI 
for structures with one domain (0.93) and four domains (0.95).3 
In our study, the CFI and TLI values were also adequate (> 0.90) 
for the same structures tested by Snoek et al.3 However, we reject 
both instrument structures, as we observed inappropriate values 
of RMSEA and SRMR. However, Snoek et al.3 did not investi-
gate model residuals, which limits their analysis of the internal 
structure of PAID.

The PAID structure has been verified in several studies in dif-
ferent cultures, with different dimensions found in countries with 
the same culture and similar structures in different countries.9 
Therefore, no consensus has been reached on the dimensions of 
this instrument. Our study is pioneering in proposing a new struc-
ture (the PAID-13) and comparing this new structure with existing 
structures using the AIC and SABIC fit indices.

Huang et al.21 and Lee et al.9 pointed out some problems with 
the EFA used in most of these validation studies and recommended 
CFA as the best statistical evaluation method. Although the choice 
of EFA in these studies is justified by the fact that the original study 
did not evaluate this measurement property, there is a mistake by 
some authors when considering PCA as a synonym for EFA, which 
is not true. Our study used CFA to verify the dimensionality of the 
PAID using a methodology suitable for the instrument’s categor-
ical ordinal responses (i.e., the polychoric correlation matrix and 
RDWLS extraction method).

Table 1. Patient characteristics (n = 185)
Variables Mean (standard deviation) or number (%)
Age (years) 49.20 (14.90)
Sex (female) 139 (75.1%)
Body mass (kg) 71.53 (14.0)
Stature (m) 1.63 (0.07)
Body mass index (kg/m2) 26.91 (5.00)
Diabetes

Type 1 54 (29.1%)
Type 2 131 (70.8%)

Marital status
Single 54 (29.1%)
Married 117 (63.2%)
Divorced 7 (3.7%)
Widower 7 (3.7%)

Schooling
Primary 81 (43.7%)
Secondary 37 (20.0%)
Superior 39 (21.8%)
Postgraduate 28 (15.1%)

PAID
20 items (score, 
0-100)

40.76 (24.95)

13 items (score, 
0-100)

36.15 (28.07)

PAID = Problem Areas in Diabetes scale.

https://questionariosbrasil.blogspot.com
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Table 2. Comparison between the different structures of the Problem Areas in Diabetes scale (PAID) 
Structures Chi-square/DF CFI TLI RMSEA (90% CI) SRMR AIC SABIC
Structure 1 2.15 * 0.989 * 0.986 * 0.079 (0.061, 0.098) * 0.049 * 6824.401 6825.993
Structure 2 4.88 0.913 * 0.902 * 0.145 (0.136, 0.155) 0.111 10844.783 10846.905
Structure 3 4.83 0.914 * 0.904 * 0.144 (0.135,0.154) 0.109 10824.593 10826.768
Structure 4 4.59 0.915 * 0.905 * 0.144 (0.134,0.154) 0.110 10810.865 10813.040
Structure 5 4.22 0.929 * 0.919 * 0.132 (0.122, 0.143) 0.103 10729.012 10731.293
Structure 6 4.22 0.931 * 0.919 * 0.132 (0.122, 0.143) 0.100 10686.191 10688.684
Structure 7 26.16 0.894 0.787 0.370 (0.317, 0.426) 0.193 2919.856 2920.387

Factor loadings of the structure 1
Item 2 = 0.76
Item 3 = 0.79
Item 5 = 0.57
Item 6 = 0.90
Item 7 = 0.87
Item 8 = 0.88
Item 9 = 0.64

Item 10 = 0.89
Item 13 = 0.84
Item 14 = 0.76
Item 15 = 0.65
Item 16 = 0.88
Item 17 = 0.86

DF = degree of freedom; CFI = comparative fit index; TLI = Tucker–Lewis index; RMSEA = root mean square error of approximation; CI = confidence interval; 
SRMR = Standardized Root Mean Squared Residual; AIC = Akaike information criterion; SABIC = Sample-size adjusted Bayesian information criterion. 
Structure 1 = 1 domain and 13 items (items 2, 3, 5, 6, 7, 8, 9, 10, 13, 14, 15, 16 and 17); 
Structure 2 = 1 domain and 20 items; 
Structure 3 = 2 domains and 20 items (domain 1: items 1, 2, 14, 15, 16, 17, and 18; domain 2: items 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 19 and 20); 
Structure 4 = 2 domains and 20 items (domain 1: items 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 19; domain 2: items 15, 16, 17, 18 and 20; 
Structure 5 = 3 domains and 20 items (domain 1: items 1, 2, 3, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 19 and 20; domain 2: items 4, 5 and 11; domain 3: items 17 and 18);
Structure 6 = 4 domains and 20 items (domain 1: items 3, 6, 7, 8, 9, 10, 12, 13, 14, 16, 19 and 20; domain 2: items 1, 2 and 15; domain 3: items 4, 5 and 11; domain 4: items 17 and 18); 
Structure 7 = 1 domains and 5 items (items 3, 6, 12, 16 and 19). 
* Adequate fit indices (chi/square/DF < 3, CFI and TLI > 0.90, RMSEA and SRMR < 0.08). Lower AIC and SABIC values ​​indicate the best factor structure.

Table 3. Exclusion of redundant items from the Problem Areas in Diabetes scale (PAID) 
Redundant 
Items

Item Description MI
Factor 

Loading
Item 

Deleted
Decision 1

Item 12 Worrying about the future and the possibility of serious complications?
198.023

0.632
Item19

Item 19 Coping with complications of diabetes? 0.508
Decision 2

Item 4 Uncomfortable social situations related to your diabetes care (e.g., people telling you what to eat)?
84.266

0.584
Item 4

Item 5 Feelings of deprivation regarding food and meals? 0.686
Decision 3

Item 5 Feelings of deprivation regarding food and meals?
41.272

0.686
Item 11

Item 11 Feeling constantly concerned about food and eating? 0.621
Decision 4

Item 1 Not having clear and concrete goals for your diabetes care?
29.647

0.715
Item 1

Item 2 Feeling discouraged with your diabetes treatment plan? 0.795
Decision 5

Item 16 Feeling that diabetes is taking up too much of your mental and physical energy every day?
15.700

0.886
Item 20

Item 20 Feeling “burned out” by the constant effort needed to manage diabetes? 0.753
Decision 6

Item 17 Feeling alone with your diabetes?
14.215

0.866
Item 18

Item 18 Feeling that your friends and family are not supportive of your diabetes management efforts? 0.717
Decision 8

Item 7 Not knowing if your mood or feelings are related to your diabetes?
10.198

0.838
Item 12

Item 12 Worrying about the future and the possibility of serious complications? 0.632

MI = Modification indices.
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This study has some limitations that must be considered. 
The sample primarily comprised women diagnosed with DM2. 
The proposal to reduce the PAID presented in this study was devel-
oped based on the Brazilian version of the instrument. Therefore, 
we recommend that PAID-13 be tested and validated in other lan-
guages. Notably, the PAID-13 score was derived from responses to 
the Brazilian version of the PAID with 20 items, which may have 
contributed to the high correlation between the PAID versions. 
In this sense, it is advisable that future research independently eval-
uate the criterion validity of the PAID-13, in addition to investigat-
ing its reliability, construct validity, and responsiveness.

CONCLUSION
The short version of the PAID, with 13 items, presented a more 
adequate internal structure and excellent correlation with the 
long version. Therefore, this tool is recommended for use with 
patients with diabetes.
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Rating of perceived exertion versus heart rate for isometric 
exercise prescription: Reliability and agreement study
Paulo Henrique de MeloI, Anderson CavalcanteII, Jessika Karla Tavares do Nascimento Faustino SilvaIII, José Lucas Porto AguiarIV, 
Jefferson Maxwell De Farias SilvaV, Theo Victor Alves Soares RêgoVI, Raphael Mendes Ritti-DiasVII, Breno Quintella FarahVIII

Universidade Federal Rural de Pernambuco, Recife-PE, Brazil.

INTRODUCTION
Isometric exercise training has resulted in clinically significant reductions of approximately 
8 mmHg in systolic blood pressure and 4 mmHg in diastolic blood pressure in both normo-
tensive and hypertensive individuals.1-4 These reductions are equal to or greater than those 
observed in other forms of exercise, such as aerobic or dynamic resistance training.2

In contrast to other forms of isometric exercises, such as handgrip and leg extension, wall 
squat training does not require equipment (e.g., isokinetic and handgrip dynamometers),5,6, which 
makes it attractive for performance in different settings. Isometric wall squat training has been 
prescribed as a percentage of the heart rate peak (95% HRpeak) achieved during an incremen-
tal isometric exercise test.2,4,7 Recently, Lea et al.8 also demonstrated that prescribing isometric 
wall squat training based on the rating of perceived exertion (RPE) had a comparable effect on 
blood pressure as when prescribed based on 95% HRpeak. Both methodologies demonstrated a 
low coefficient of variation (CV) during an isometric wall squat incremental test,9-12 suggesting 
good agreement between the measurements.

Despite these favorable agreement indicators, robust metrics, including standard error of 
measurement (SEM) and the limits of agreement of Bland-Altman plots13, 14 remain unknown. 
Furthermore, no study has demonstrated the intraclass correlation coefficient (ICC) for HR and 
RPE during the test. Therefore, despite being widely used15, it is still unknown whether the iso-
metric wall squat incremental test is reliable.
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ABSTRACT
BACKGROUND: Previous studies have shown that isometric exercise training reduces systolic blood pres-
sure by approximately 8 mmHg and diastolic blood pressure by approximately 4 mmHg in both normo-
tensive and hypertensive individuals. However, the prescription of isometric exercises can be based on the 
rating of perceived exertion (RPE) or heart rate (HR) obtained during the maximal incremental isometry 
test. The reliability and agreement of this test have not been assessed.
OBJECTIVES: To analyze the reliability and agreement indicators of HR and RPE during isometric wall squat 
incremental tests.
DESIGN AND SETTING: A reliability and agreement study was conducted at Universidade Federal de 
Pernambuco.
METHODS: Twenty-eight healthy subjects (54% men, 26 ± 5 years) performed two isometric wall squat 
incremental tests. The test began with a knee joint angle of 135° (knee and leg) progressively reduced by 
10° at each stage. Each stage lasts 2 minutes or until voluntary exhaustion. The HR and RPE were obtained 
during the tests. Reliability and agreement were established using test-retest (paired t-test or Wilcoxon 
test), intraclass correlation coefficient (ICC), standard error of measurement (SEM), coefficient of variation 
(CV), and Bland-Altman plots. 
RESULTS: The HR and RPE increased significantly during both tests. The HR and RPE at each stage were 
similar between the two test sessions (P > 0.05). Both HRmax (ICC: 0.695, P = 0.002, SEM = 8.1 bpm and 
CV = 5.8%) and RPEmax (ICC: 0.525, P = 0.036, SEM = 0.4 and CV = 3.6%) presented similar reliability indi-
cators, and no statistically significant differences were obtained between the two test sessions (P > 0.05). 
The Bland-Altman plots indicated good agreement between HRmax and RPEmax.
CONCLUSION: HR and RPE showed similar reliability and agreement during the isometric wall squat in-
cremental test.
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OBJECTIVE
This study aimed to analyze the indicators of reliability and 
agreement of HR and RPE during the isometric wall squat incre-
mental test.

METHODS

Participants
Healthy adults of both sexes, including those who had not been 
performing recreational resistance training, were recruited 
via social media and flyers distributed near the university. 
Participants were eligible if they met the following criteria: a) no 
history of cardiovascular disease or diabetes, b) absence of osteo-
articular injuries or conditions that would hinder the perfor-
mance of squat exercises, c) nonsmokers, and d) not taking med-
ications or supplements that could alter hemodynamic variables. 
Participants who did not complete both tests were excluded.

All the participants provided written informed consent to 
participate in the study, which the Institutional Review Board 
approved (#3.558.606) on September 6, 2019, per the Brazilian 
National Research Ethics System Guidelines.

Protocol
All participants who consented to participate in the study 
attended two laboratory visits. Demographic information, medi-
cal history, and medication use details were collected during the 
initial visit. Additionally, height and weight were measured fol-
lowing standardized protocols, and body mass index was calcu-
lated. Subsequently, the participants were familiarized with the 
testing procedures and underwent an isometric wall squat incre-
mental test. On the second assessment day, after at least 48 hours, 
participants repeated the isometric wall squat incremental test at 
the same time as on the first day.

For the incremental isometric wall squat test, the participants 
remained upright with their backs against a wall, feet parallel and 
shoulder-width apart, and hands by their sides. A clinical goniom-
eter (Trident, Brazil) with a protractor divided into degrees was 
attached to each participant’s knee using an elastic Velcro strap to 
control the angle of movement.

The test has five progressive stages.7,9 The first stage began at 
135° of knee flexion, and the participants were instructed to hold 
this position for 2 min. Once each stage was completed, the knee 
joint angle decreased by 10°. Stage progression passes without 
intervals through the following angles: 125º, 115º, 105º, and 95º 
(Figure 1). The test was considered complete when the participant 
concluded the 5th stage or could not maintain the knee joint angle 
for 2 min. During the test, the evaluator provided verbal encour-
agement and instructions on maintaining normal breathing and 
avoiding the Valsalva maneuver.

During the test, HR was continuously measured using a car-
dio monitor (Polar Vantage M2, Polar Electro Oy, Finland). HR 
data were extracted from the cardiac monitor and synchronized 
using Polar Flow sync software. The average HR of the final 30 s 
in each stage12 was considered and the highest HR value was con-
sidered HRmax.

RPE was recorded using the Isometric Exercise Scale.10,11 
Standardized scaling and anchoring instructions were given to each 
participant before the test, as previously described.10,11 Participants 
were asked to report the RPE in their active muscles in the final 
10 seconds of each stage of the isometric wall squat incremental 
test. Participants were cued to give their ratings using the stan-
dardized question, “How hard do you feel your muscles are work-
ing?” The scale was positioned in the full view of the participants 
for the entire test. The RPEmax was defined as the highest value 
obtained during the test.

Statistical analysis
Data were stored in Microsoft Excel (Microsoft, Redmond, 
Washington, United States, 2016) and analyzed using SPSS for 
Windows version 25 (IBM Inc., Chicago, Illinois, USA). The nor-
mality of the data distribution was analyzed using the Shapiro-
Wilk test. Parametric data are presented as mean ± standard 
deviation (SD), and non-parametric data are presented as medi-
ans (interquartile ranges).

The paired t-test and Wilcoxon test were used to compare 
the HR and RPE responses on the two days of the isometric wall 
squat incremental test. The reliability of the isometric wall squat 
incremental test was analyzed by ICC (3, K) based on the aver-
age rating, absolute agreement, and two-way mixed effects model 
as suggested16-18. Agreement measures were calculated using CV, 
Bland-Altman plot, and SEM. A P value of < 0.05 was used to 
establish statistical significance.

HR = heart rate; RPE = rating of perceived exertion.

Figure 1. Knee joint angles used for the five consecutive 
2-min stages of the isometric wall squat incremental test. 
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RESULTS
Thirty participants were enrolled in this study. Two participants 
completed only one day of testing and were excluded from the 
study. Thus, 28 healthy individuals (15 male and 13 female) were 
included in the analysis. Nine participants performed resistance 
exercises recreationally. Participants’ characteristics are pre-
sented in Table 1.

Fifteen participants completed the test in the same stages 
on both days, and three participants finished the test in the final 
stage (95º angle) on both days. The reliability values of HRmax and 
RPEmax during the isometric wall squat incremental tests are listed 
in Table 2. No significant differences were observed between Tests 
1 and 2 for HRmax and RPEmax.

Figure 2 illustrates the agreement between Tests 1 and 2 for 
HRmax and RPEmax. The Bland–Altman plots indicated good agree-
ment for both HRmax and RPEmax.

The reliability and agreement indicators of HR and RPE during 
the isometric wall squat incremental tests are shown in Table 3. 
No significant differences (P > 0.05) were observed between tests 
1 and 2 in the isometric wall squat incremental test.

DISCUSSION
The results of the current study demonstrated that both the HR 
and RPE presented comparable reliability and agreement in mon-
itoring the intensity of isometric wall squat exercises in healthy 
adults. We did not observe any statistically significant differences 
between the two days of the incremental wall squat test for either 
HRmax or RPEmax. In addition, no differences were found for either 
RPE or HR at any stage, consistent with findings from previous 
studies,10-12 suggesting no systematic bias.14

The ICC has been considered the primary reliability measure 
for continuous outcomes.13,14 In the current study, the ICC values 
were 0.695 for HRmax and 0.525 for RPEmax. Although previous 
studies10,11 have assessed the ICC for HR and RPE during exercise 
sessions at various angles, none have evaluated the isometric wall 
squat test, the main parameter used for wall squat exercise prescrip-
tion. In addition, the ICC values during each test stage showed a 
high proportion of actual variance, suggesting that the data pre-
sented good reliability for HR and that the variability was due to 

Table 1. Sociodemographic characteristics of the participants 
(n = 28)

Values

Male, % 53.6

Physically active, yes % 32.1
Age, years 26.0 ± 4.8
Height, cm 67.0 ± 13.7
Weight, kg 1.70 ± 0.1
BMI, kg/m² 23.2 ± 3.5

Values are presented as frequency or mean ± standard deviation

Table 2. Intraclass correlation coefficient, standard error of measurement, coefficient of variation, and minimum detected difference of 
heart rate and rating of perceived exertion in the isometric wall squat incremental test

Test 1 Test 2 P ICC P SEM CV Bias ± SD 95%LoA
HRmax 139 (17) 137 (24) 0.867 0.695 0.002 8.1 5.8 -0.39 ± 14.6 -29.0 to 28.3
RPEmax 9.5 (1.0) 10.0 (1.0) 0.212 0.525 0.036 0.4 3.6 -0.18 ± 0.67 -1.49 to 1.13

Data are presented as median (interquartile range); SD = standard-deviation; HRmax = the highest heart rate value during the isometric wall squat incremental 
test; RPEmax = the highest rating of perceived exertion value during the isometric wall squat incremental test; ICC = intraclass correlation coefficient; 
SEM = standard error of measurement, CV = coefficient of variation; 95%LoA = 95% limit of agreement.

Figure 2. Bland – Altman plots for HRmax (Panel A) and RPEmax (Panel B) 
between Test 1 and Test 2 during the isometric wall squat incremental test. 

A

B

HRmax = The highest heart rate during the isometric wall squat incremental test; 
RPEmax = the highest rating of perceived exertion value during the isometric 
wall squat incremental test. 
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individual differences. This indicated that the measurements were 
relatively reliable and replicable14. 

The CV of HRmax values obtained in this study (5.8%) were in 
line with previous studies that report results ranging from 3.6%9 to 
6.3%.12 Conversely, none of these studies assessed the CV for RPE 
during the isometric wall squat test. The only data referred to the 
RPE during the different stages of the exercise sessions, ranging 
from 54% (angle of 135º) to 4.5% (angle of 95º). This is consistent 
with our findings of 41.1% (angle of 135º) to 3.5% (angle of 105º), 
indicating lower CVs at lower angles.

SEM has also been inadequately explored during isometric 
wall squat tests. Only Lea et al.10 presented SEM data for HR and 
RPE during an exercise session and observed values of 2.4 bpm 
and 0.65, respectively. We observed an HRmax of 8.1 bpm and an 
RPEmax of 0.4. These results suggest that the SEM for both the HR 
and RPE across tests and sessions is acceptable.

The current study is the first to describe the Bland-Altman lim-
its of agreement during the isometric wall squat test. The results 
revealed consistent and adequate agreement between measure-
ments, demonstrating differences characterized by low variabil-
ity and the absence of systematic patterns for both HR and RPE. 
One outlier was observed in both methods, indicating that, in a 
few cases, wide variability in HR and RPE can occur between tests.

The present study has some limitations that should be consid-
ered when interpreting the results. Some participants did not com-
plete the final stages of the incremental test, limiting their responses 
or data analysis. Furthermore, the participants self-reported regular 
physical activity, which could have led to a memory bias. Finally, 
the training histories of those undergoing recreational resistance 
training (32% of the participants) were not assessed. It is worth 
noting that the incremental test results may not fully represent 
a complete exercise session, and our study sample comprised 

exclusively of healthy young adults. Therefore, caution should be 
exercised when generalizing these findings to other clinical popu-
lations. However, the present study adds significant information to 
the scientific community regarding the reliability and agreement 
of HR and RPE during the isometric wall squat incremental test, 
which is an intensity-determining method.

CONCLUSION
The reliability and agreement of the HR and RPE were similar, indi-
cating that both methods presented similar psychometric proper-
ties for monitoring intensity in isometric wall squat training.
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Frequency of scapular dyskinesis and its relationship with 
disease parameters in patients with ankylosing spondylitis: 
a cross-sectional study
Sertaç KetenciI, Bora UzunerII, Dilek DurmuşIII, Deniz ŞahinkayaIV, Muharrem YükselV, Ahmet Kıvanç CengizVI

Faculty of Medicine, Ondokuz Mayıs University, Samsun, Turkey

INTRODUCTION
Ankylosing Spondylitis (AS) is a chronic inflammatory disease primarily affecting the spine and 
peripheral joints. The course of AS may be progressive, starting at the sacroiliac joints and leading 
to ankylosis throughout the spine, including the cervical region. The development of ankylosis can 
restrict joint mobility, causing significant disability and deterioration in the quality of life. In cases 
of extra-spinal involvement, one of the target joints is the shoulder joint, where inflammation can 
cause severe pain and restrict shoulder movement.1 Previous studies have reported that the fre-
quency of shoulder involvement in patients with AS varies between 3.5% and 33%.2

Coordinated movement of the glenohumeral joint and scapula is crucial for proper shoulder 
function. The scapula plays an important role in the stability of the shoulder joint.3 Changes in 
scapular position and problems in scapulothoracic joint movement can lead to shoulder pathol-
ogies.4 Therefore, the examination of scapular functions is crucial in the evaluation of patients 
with shoulder complaints.

Scapular dyskinesis (SD) is defined as the deviation of the scapula from its normal position 
at rest and/or during movement.5 Previous studies have demonstrated a high prevalence of SD in 
individuals with shoulder pathologies such as rotator cuff problems and impingement syndrome, 
as well as in elite athletes who frequently use their shoulders.6 Any pathology affecting the gleno-
humeral or scapulothoracic joint is likely to be associated with SD. In patients with AS, kypho-
sis, shoulder involvement with arthritis, and enthesitis can impair scapulothoracic movements. 
To our knowledge, the presence of SD in patients with AS has not been previously evaluated.

IMD. Department of Physical Medicine and 
Rehabilitation, Department of Rheumatology, 
Medical Faculty, Ondokuz Mayıs University, 
Samsun, Turkey.

 https://orcid.org/0000-0002-2950-8778

IIMD. Assistant Professor, Department of Physical 
Medicine and Rehabilitation and Department 
of Algology, Medical Faculty, Ondokuz Mayıs 
University, Samsun, Turkey.

 https://orcid.org/0000-0001-9498-0289

IIIMD. Professor, Department of Physical Medicine 
and Rehabilitation, Medical Faculty, Ondokuz 
Mayıs University, Samsun, Turkey.

 https://orcid.org/0000-0002-5500-6288

IVMD. Assistant, Department of Physical Medicine 
and Rehabilitation, Medical Faculty, Ondokuz 
Mayıs University, Samsun, Turkey.

 https://orcid.org/0000-0001-7022-1376

VMD. Assistant, Department of Physical Medicine 
and Rehabilitation, Medical Faculty, Ondokuz 
Mayıs University, Samsun, Turkey.

 https://orcid.org/0000-0002-2909-2004

VIMD. Assistant Professor, Department of Physical 
Medicine and Rehabilitation and Department of 
Rheumatology, Medical Faculty, Ondokuz Mayıs 
University, Samsun, Turkey.

 https://orcid.org/0000-0002-4390-7169

KEYWORDS (MeSH terms):
Scapula.
Dyskinesis.
Spondylitis, ankylosing.
Arthritis, Juvenile.
Spondyloarthritis.

AUTHOR KEYWORDS:
Scapular dyskinesis.
Posture and scapula.
Seronegative arthritis.
Shoulder pain.

ABSTRACT
BACKGROUND: Scapular dyskinesis (SD) is a condition associated with impaired scapular movement 
caused by cervical, shoulder, and postural abnormalities.
OBJECTIVE: The aim of this study was to determine the frequency of SD in patients with ankylosing 
spondylitis (AS).
DESIGN AND SETTING: A cross-sectional study was conducted at Ondokuz Mayıs University, Sam-
sun, Turkey.
METHODS: One hundred patients with AS but without shoulder involvement (74 males and 26 females) 
and 50 healthy controls (35 males and 15 females) were included in the study. The patients were divid-
ed into two groups: patients with and without SD. SD was assessed using the Scapular Dyskinesis Test 
and Lateral Scapular Slide Test. Disease activity, spinal mobility, and chest expansion were also measured. 
The severity of enthesitis was evaluated using the Spondyloarthritis Research Consortium of Canada index.
RESULTS: There were significant differences between the two groups of patients with AS, those with SD, 
and those without SD in terms of age, chest expansion, and  the Bath Ankylosing Spondylitis Metrology 
Index (BASMI) scores (P  <  0.05). The groups differed significantly in terms of hip, thoracic, and lumbar 
involvement (P < 0.05). The BASMI score was a significant variable affecting SD (P < 0.05). No cases of SD 
were observed in the control group.
CONCLUSION: While there were no significant differences in disease activity and enthesitis scores be-
tween patients with and without SD, differences were detected in mobility parameters. Since shoulder 
examinations of the patients were normal, it can be inferred that SD occurred because of the involvement 
of the scapulothoracic joints and thoracic spine. 
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OBJECTIVE
This study aimed to investigate the frequency of SD in patients 
with AS, particularly in those without shoulder involvement. 
In addition, possible associations between SD and disease activ-
ity, spinal mobility, enthesitis, and chest expansion were assessed.

METHODS
A total of 112 consecutive patients with axial spondyloarthri-
tis (ax-SpA) who were treated at the Rheumatology Clinic 
of Ondokuz Mayıs University Faculty of Medicine fulfilled 
the Assessment of SpondyloArthritis International Society 
(ASAS) classification criteria for ax-SpA, and had cur-
rent sacroiliac and spinal radiographs revealing radiologi-
cal sacroiliitis consistent with AS were enrolled in the study. 
Patients with scoliosis or shoulder and neck pathologies that 
could cause SD were excluded from the study. Patients with a 
history of psychiatric or rheumatological diseases other than 
AS were also excluded. All participants underwent shoul-
der ultrasonography to identify shoulder pathologies, such 
as arthritis, enthesitis, shoulder impingement syndrome, or 
rotator cuff tears. Although these findings did not result in 
obvious clinical symptoms, the patients with sonographic 
findings were excluded. After applying these criteria, 12 
patients were excluded, and the study was conducted on the 
remaining 100 patients.

The control group included 50 healthy individuals aged > 18 
years, consisting of relatives of patients from outpatient clinics, 
university employees, and volunteers from the general population.

This study was performed in accordance with the Declaration 
of Helsinki, and the protocol was approved on December 23, 
2023, by the Medical Research Ethics Committee at Ondokuz 
Mayıs University (No:289/2023). The patients and controls were 
informed of the study, and written consent was obtained. Detailed 
physical examinations of the patients and control subjects were 
performed by the same PMR specialist with more than 20 years 
of experience. (DD).

A priori power analysis was performed, and the minimum 
sample size was determined to be 26 for each group.7 Demographic 
data (including age, sex, marital status, and disease duration) were 
also recorded. 

Clinical assessments

Socio-demographic characteristics
Age, sex, disease duration, age at diagnosis, drug usage (disease-
modifying anti-rheumatic drugs and biological agents), history 
of peripheral arthritis, and extra-articular manifestations such as 
uveitis, inflammatory bowel disease, and psoriasis were noted for 
each patient.

All patients underwent standard physical examinations and 
anthropometric measurements. Only patients with radiographic 
sacroiliitis were included. Involvement of the lumbar, thoracic, and 
cervical spines was assessed by examining current radiographs for 
the presence of syndesmophytes, erosions, or ankylosis. The deci-
sion regarding the radiographic findings was obtained via consen-
sus of two rheumatologists (SK and KC).

Disease Activity
Clinical disease activity was evaluated using the Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI), Ankylosing 
Spondylitis Disease Activity Score-C-Reactive Protein 
(ASDAS-CRP), and ASDAS-Erythrocyte Sedimentation Rate 
(ASDAS-ESR):8-10

Mobility
Patient mobility was evaluated using the Bath Ankylosing 
Spondylitis Metrology Index (BASMI), which includes measure-
ments of wall-to-tragus distance, lumbar flexion, cervical rota-
tion, lumbar lateral flexion, and intermalleolar distance. Chest 
expansion was measured with a tape measure placed circumfer-
entially around the chest wall in the fourth intercostal space.11-13

Enthesitis score
The severity of enthesitis was assessed via the Spondyloarthritis 
Research Consortium of Canada (SPARCC) enthesitis index 
evaluating tenderness in a total of 16 enthesitis sites: the 
greater trochanter (right/left [R/L]), quadriceps tendon inser-
tion to the patella (R/L), patellar ligament insertion into the 
patella and tibial tuberosity (R/L), Achilles tendon inser-
tion (R/L), plantar fascia insertion (R/L), medial and lateral 
epicondyles (R/L), and the supraspinatus insertion (R/L). 
Tenderness at each site was quantified on a dichotomous basis 
as follows: 0 = non-tender and 1 = tender. All parameters were 
evaluated by the same physician.14

Evaluation of scapular dyskinesia
In the observational SD assessment using the Scapular Dyskinesis 
test (SDT), the patients were instructed to perform bilateral 
shoulder elevation movements consecutively 3–5 times in the 
sagittal plane. The medial border of the scapula was observed 
throughout the movement. The presence of a distinct promi-
nence of the inferomedial, entire medial, or superior scapular 
border during movement was noted as SD. If none of these were 
observed, the presence of SD was ruled out. As shown in the liter-
ature, the test demonstrates high inter-rater agreement and sensi-
tivity in the evaluation of SD.15

The Lateral Scapular Slide Test (LSST) was performed with 
the patient in an upright position. Three different arm positions 
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were examined: a) arms at the sides of the body (Figure 1a), b) 
hands on top of the hips (Figure 1b), and c) arms at 90º abduction 
(Figure 1c). The distance between the spinous processes of the ver-
tebrae at the same level as the lower scapular angle was measured 
bilaterally using calipers. If the difference between measurements 
in the same position was greater than 1.5 cm, it was recorded as 
SD.16 Patients with positive results in both observational SDT and 
LSST assessments were recorded as having SD.

Based on the LSST results, the side farther from the center was 
the asymmetric side, and the opposite side was the symmetric side.

Statistical analyses
Statistical analyses were performed using SPSS software (version 
21.0; IBM, Armonk, New York, United States). An a priori power 
analysis was performed, and the minimum sample size was deter-
mined to be 26 for each group. Descriptive statistics are presented 
as mean ± standard deviation, minimum-maximum, frequency 
distribution, and percentage. The Kolmogorov-Smirnov test 
was used to analyze the normal distribution assumption of the 
quantitative outcomes. Student’s t-test, Mann–Whitney U-test, 
and chi-square test were used to compare the clinical scores and 
demographic characteristics of the two groups. Intergroup com-
parison of the lateral scapular shift test was performed using 
Kruskal-Wallis analysis and Mann-Whitney U tests. Binary logis-
tic regression analysis was performed to determine whether age, 
disease duration, sex, BASMI score, chest expansion, enthesitis 
score, ASDAS-ESR, ASDAS-CRP level, thoracic involvement, 
lumbar involvement, and sacroiliitis were associated with SD. P 
values less than 0.05 were considered statistically significant.

RESULTS
Initially, 112 consecutive patients with AS but without known shoul-
der involvement were included in this study. After a detailed exami-
nation, 12 patients were excluded from the study (six had impinge-
ment syndrome, three had cervical disc herniation, one had a history 
of labral tear, one had a previous humerus fracture, and one was a 
basketball player prone to shoulder trauma). One hundred patients 
with AS and 50 healthy controls were included in this study. The age 
of those in the AS and control groups was 47.00 ± 11.84 (range: 
21-63) and 44.00 ± 7.24 (range: 28-58), respectively, with no sig-
nificant difference between the two groups (P = 0.062). The patient 
group comprised 74 males and 26 females, whereas the control 
group consisted of 35 males and 15 females, with no significant sex 
differences between the two groups (P = 0.604).

All participants underwent SDT and LSST. No participant in 
the control group had SD. Based on the test results, 26 patients 
with SD were categorized into Group 1, 74 patients without SD 
into Group 2, and healthy individuals into Group 3. The side far-
ther from the center was considered asymmetric, and the opposite 
side was regarded as the symmetric side in the LSST assessment. 
In the comparison of the LSST results among the three groups, 
a significant difference was found on the asymmetric side in the 
three arm positions (P < 0.05). For the pairwise comparison of the 
groups, the LSST results for Group 1 and Group 2 are summarized 
in Table 1. A significant difference was observed in the asymmet-
ric side between the two groups (P < 0.05). Although a significant 
difference was found between Groups  1 and  3 on the asymmet-
ric side (P < 0.05), no significant difference was detected between 
Groups  2 and  3 for all measurements (P > 0.05).

a) With arms resting at the sides, b) with hands placed on the hips, and c) with arms in 90º abduction.

Figure 1. Measurement of the scapular position in the Lateral Scapular Slide Test.

A B C
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Upon examining other patient data, it was found that the age 
of the patients in Group 1 was significantly higher (P < 0.05). 
However, there was no significant difference in disease dura-
tion between Groups  1 and  2 (P > 0.05) (Table 2). The BASMI 
scores were higher in Group 1, and the frequency of lumbar 
and thoracic involvement was significantly higher. Additionally, 
chest expansion was more restricted, and the percentage of 
hip involvement was higher in Group 1 (P < 0.05) (Table 2 
and Table 3).

In the assessments based on radiographs, when patients were 
categorized into mild stages (≤ 2) or advanced stages (3 or 4) of 
sacroiliitis, it was observed that in Group 1, sacroiliac involvement 
was in a more advanced stage. There were no significant differ-
ences between the two groups in terms of disease activity scores 
or medications used at the time of evaluation (P > 0.05). Detailed 
findings are provided in Table 2 and Table 3.

The relationships between clinical parameters and SD, as deter-
mined by binary logistic regression analysis, are presented in 
Table 3. The BASMI score was identified as a significant variable 
affecting SD (P < 0.05) (Table 4).

DISCUSSION
Our study revealed a significant prevalence of SD in patients 
with AS through the implementation of SDT and LSST. Another 
noteworthy aspect of this study was the absence of shoulder 
involvement related to AS in all the participants. Our data sup-
port the notion that a substantial portion of SD can be observed 
in patients with AS but without arthritis and is solely associated 
with axial involvement.

Various pathologies have been implicated in the development 
of SD. Primarily, neck problems, shoulder-related factors, pos-
ture-related factors, and peripheral nerve damage can give rise 
to SD, as highlighted by Panagiotopoulos et al.17 Among those, 
a closer examination should particularly focus on shoulder joint 
pathologies, peripheral nerve damage innervating shoulder mus-
cles, and pathologies related to cervical roots innervating shoul-
der muscles.18

Studies have demonstrated an increased frequency of SD in 
individuals with neck pain.19 Additionally, long thoracic nerve 
injury has been identified as another significant cause of SD and 
medial scapular winging, particularly resulting from overhead 

Table 1. Comparison of demographic and clinical data of patients according to scapular dyskinesis
Group 1 (n = 26)

Mean ± SD (range)
Group 2 (n = 74)

Mean ± SD (range)
P

Age (years) 51.30 ± 7.87 (37-63) 45.48 ± 12.65 (21-70) 0.028*
Disease duration (years) 15.03 ± 9.34 (2-34) 11.38 ± 8.91 (1-45) 0.081
Age at diagnosis (years) 33.30 ± 16.35 (12-59) 32.73 ± 12.50 (7-55) 0.436
Enthesitis score 1.07 ± 0.98 (0-6) 0.50 ± 0.33 (0-2) 0.763
BASMI 7.12 ± 5.12 (0.9-32) 2.48 ± 1.21 (0.5-6) 0.001*
Chest expansion (cm) 3.11 ± 1.13 (1-4.5) 4.27 ± 1.42 (2-6) 0.001*
ASDAS-ESR 1.96 ± 0.93 (1-4) 2.57 ± 1.18 (0-5) 0.259
ASDAS-CRP 1.71 ± 1.11 (0-3.6) 2.28 ± 1.17 (0-4.4) 0.336
BASDAI (n)

≥ 4 3 (11.5) 18 (24.3)
0.169

4 > 23 (88.5) 56 (75.5)
Gender

Female 1 (3.9) 25 (33.8)
0.003*

Male 25 (96.1) 49 (66.2)

*P < 0.05 significant; BASMI = Bath Ankylosing Spondylitis Metrology Index; ASDAS-CRP = Ankylosing Spondylitis Disease Activity Score-C-Reactive Protein; 
ASDAS-ESH = Ankylosing Spondylitis Disease Activity Score – Erythrocyte Sedimentation Rate; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; 
Group 1 =  patients with scapular dyskinesis; Group 2 =  patients without scapular dyskinesis.

Table 2. Results of the Lateral Scapular Slide Test
Group 1 (n = 26)

Mean ± SD (min-max)
Group 2 (n = 74)

Mean ± SD (min-max)
P

Position 1 Other side 9.20 ± 0.98 (6.7-11) 8.23 ± 2.55 (3.4-11.8) 0.571
Position 1 Asymmetrical side 10.42 ± 0.97 (8.2-12) 8.46 ± 2.53 (3.6-11.8) 0.002*
Position 2 Other side 9.34 ± 0.78 (7.4-10.5) 8.78 ± 2.43 (4-12.8) 0.634
Position 2 Asymmetrical side 10.76 ± 1.20 (7.8-12) 9.02 ± 2.37 (4.1-12.8) 0.001*
Position 3 Other side 10.03 ± 1.44 (6.9-13) 9.39 ± 2.38 (4.8-13.6) 0.939
Position 3 Asymmetrical side 10.92 ± 1.15 (8.5-13) 9.59 ± 2.35 (4.9-13.8) 0.033*

Position 1 = arms next to the body; Position 2 = hands on the hips; Position 3 = arms in 90º abduction; Group 1 = Patients with scapular dyskinesis; Group 2 = Patients 
without scapular dyskinesis.
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weightlifting.20 In our study, patients with neck pathologies were 
excluded. Physical examination of all patients was conducted for 
signs suggestive of root compression. While obtaining magnetic 
resonance imaging (MRI) to completely rule out cervical root com-
pression could be suggested for thorough exclusion, it is important 
to note that the underlying mechanisms leading to SD in cervical 
pathologies often involve muscle spasms or weakness due to root 
compression. Patients were thoroughly questioned and evaluated 
through physical examinations in this regard. Therefore, we did not 
consider an underlying cervical mechanism or peripheral nerve 
damage as the cause of SD in our patient group.

Other pathologies that contribute to SD are shoulder-related. 
Acromioclavicular joint disorders, impingement syndrome, rota-
tor cuff and glenoid labrum pathologies, and clavicle fractures are 
the main shoulder pathologies associated with SD.3,17 In a study by 
Christiansen et al. involving 40 patients with impingement syn-
drome, they demonstrated the presence of SD in nearly half of the 
patients before treatment.21 In their study, Keshavarz et al. noted that 
patients with shoulder impingement syndrome exhibited increased 
scapular protraction at rest, increased posterior tilt during abduc-
tion, and increased internal rotation during elevation.22 Similarly, 
in a study involving patients with a history of shoulder fractures, 
Suphakitchanusan et al. found the frequency of SD to be 50%.23 
Therefore, in our study, shoulder pathologies that could cause SD 
were excluded through medical history, examination, and ultra-
sonographic evaluation.

It is worth noting that SD can be observed in individuals with 
excessive use of the upper extremities, even in the absence of any 
shoulder pathology, particularly in athletes with frequent over-
head movements.24 Even in the absence of shoulder pathology, 
fatigue-related weakness in the rotator cuff, scapula stabilizers, 
and latissimus dorsi muscles due to chronic use appears to be the 
main underlying mechanism. In a study by Zago et al., an isokinetic 
fatigue protocol was applied to 24 healthy professional overhead 
athletes, and measurements were performed before and after the 
protocol. When evaluating the pre-post fatigue range of motion, 
they observed a significant decrease in shoulder elevation and a 
significant increase in scapular tilt. Computer-assisted measure-
ments revealed a significant delay in initiating humeroscapular 
movement after fatigue, indicating that fatigue leads to significant 
changes in scapulohumeral rhythm.25 None of the patients were 
engaged in professional sports, and when occupations involving 
overhead limb usage were queried, none of the patients reported 
such activities. Furthermore, as all potential shoulder pathologies 
were ruled out through physical examination and ultrasonographic 

Table 3. Comparisons of patients’ clinical parameters
Group 1 (n = 26)

Mean ± SD  
(min-max)

Group 2 (n = 74)
Mean ± SD  
(min-max)

P

Lumbar 
involvement

Yes 8 (30.7) 9 (12.2)
0.030*

No 18 (69.3) 65 (87.8)
Thoracal 
involvement

Yes 7 (26.9) 7 (9.5)
0.036*

No 19 (73.1) 67 (90.5)
Cervical 
involvement

Yes 4 (15.4) 4 (5.4)
0.107

No 22 (84.6) 70 (94.6)
Hip 
involvement

Yes 10 (38.5) 7 (9.5)
0.001*

No 16 (61.5) 67 (90.5)
Heel 
enthesitis

Yes 4 (15.4) 11 (14.9)
0.949

No 22 (84.6) 63 (85.1)
Sacroiliitis (n%)  
Early stage (I-II)

12 (46.2) 51 (68.9)
0.039*

Late stage (III-IV) 14 (53.8) 23 (31.1)

Uveitis (n%)
Yes 3 (11.5) 11 (14.9)

0.674
No 23 (88.5) 63 (85.1)

DMARDs 
(n%)

Yes 2 (15.4) 5 (13.2)
0.840

No 11 (84.6) 33 (86.8)
Biological 
agents ( n%) 

Yes 13 (100) 36 (94.7)
0.399

No 0 2 (5.3)

DMARDs = Disease-modifying anti-rheumatic drugs; Group 1 = Patients 
with scapular dyskinesis; Group 2 = Patients without scapular dyskinesis.

Table 4. Binary logistic regression analysis of factors associated with scapular dyskinesis

B Std. error Wald P Exp (B)
95%CI for EXP(B)

Lower Upper
Age 0.056 0.033 2.947 0.086 0.946 0.887 1.008
Sex -2.469 1.319 3.506 0.061 0.085 0.006 1.122
Disease duration 0.046 0.037 1.544 0.214 1.047 0.974 1.125
Lumbar involvement 0.455 0.982 0.214 0.643 1.576 0.230 10.805
Thoracal involvement 1.055 1.101 0.918 0.338 2.871 0.332 24.833
Sacroiliitis 0.718 0.630 1.297 0.255 2.050 0.596 7.052
Enthesitis score 0.078 0.373 0.044 0.833 0.925 0.446 1.919
BASMI score 0.821 0.272 9.083 0.003* 0.440 0.258 0.750
Chest expansion -0.124 0.079 2.439 0.118 0.883 0.756 1.032
ASDAS-ESR 0.343 0.646 0.283 0.595 1.410 0.397 5.002
ASDAS-CRP 0.009 0.561 0.000 0.987 0.991 0.330 2.974

*P < 0.05 significant; BASMI = Bath Ankylosing Spondylitis Metrology Index; ASDAS-CRP = Ankylosing Spondylitis Disease Activity Score-C-Reactive Protein; 
ASDAS-ESH = Ankylosing Spondylitis Disease Activity Score-Erythrocyte Sedimentation Rate; CI = confidence interval; Exp(B) =  exponential of the B coefficient.
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assessment, we did not consider SD to be primarily associated with 
shoulder joint dysfunction.

Postural abnormalities are implicated in the emergence of SD 
in individuals, excluding cervical or shoulder-related pathologies.17 
Prolonged postures that place excessive strain on the shoulder girdle 
may exacerbate these biomechanical issues, further promoting the 
development of SD. The scapulothoracic joint is involved in shoul-
der movement. SD can arise in any condition affecting the scapula 
and the thoracic part of the scapulothoracic surface. For a normal 
movement pattern, it is necessary for the thorax to have a normal 
ellipsoid structure and the kyphosis angle to be within normal 
limits.26 Especially in situations where thoracic kyphosis increases, 
which can be a contributing factor to the occurrence of SD. In a 
study conducted by Telli et al. on patients with myofascial pain 
syndrome, SD was significantly more prevalent in individuals with 
increased kyphosis.27 In another study conducted by Otoshi et al., 
an increased prevalence of subacromial impingement syndrome 
was detected in individuals with increased kyphosis. This study 
demonstrated that increased kyphosis leads to decreased shoulder 
elevation and SD, resulting in impingement.28 that increased tho-
racic kyphosis causes the scapula to become more protracted and 
rotate downward. Excessive scapular protraction alters the role of 
the scapula in shoulder function, leading to potential compression 
under the acromion and subacromial tissues, including the sub-
acromial bursa and rotator cuff.16,28 During AS, lumbar lordosis is 
decreased and thoracic kyphosis is increased, resulting in typical 
postural deterioration. We believe that in our patients, the funda-
mental cause of SD was postural changes that developed during 
the course of AS.

AS is a chronic inflammatory rheumatic disease character-
ized by axial involvement, with the sacroiliac joint being the initial 
affected area in all patients.29 Over time, the disease can progress 
upwards, sequentially affecting the lumbar, thoracic, and cervical 
spine. Progression of spinal involvement is also an indicator of 
disease severity. Inflammation and subsequent ankylosis lead to a 
decrease in spinal movements.30 Lumbar spine involvement may 
result in reduced measurements in the Schober test, whereas tho-
racic spine, costovertebral, and sternocostal joint involvement can 
restrict chest expansion. As kyphosis increases, the occiput-to-wall 
distance progressively increases.31 The current study demonstrated 
that in patients with AS and SD, radiological involvement in the 
lumbar and thoracic vertebrae was more prominent than in those 
without SD. In addition, chest expansion was significantly reduced 
in this group. Regression analysis revealed a significant correlation 
between the BASMI scores and SD. The BASMI score is an index 
used to assess the impact on spinal mobility in patients with AS, 
incorporating measurements such as lateral flexion, lumbar flexion, 
and tragus-to-wall distance in its subcomponents to detect reduced 
spinal mobility as a result of advanced disease.32 a high BASMI 

score indicates a more advanced stage of the disease. Therefore, 
a high BASMI score in participants with SD implies the presence 
of advanced disease, with expected lumbar and thoracic involve-
ment and advanced sacroiliitis.33 During which the costovertebral 
joints participate in movement. In patients with AS, due to thoracic 
involvement, the chest expansion is usually limited.34 The observed 
limitation of chest expansion in the SD group may be explained by 
the higher thoracic involvement in this group. Moreover, as there 
was no significant difference in the total disease duration, the higher 
prevalence of thoracic involvement in the SD group indicated that 
patients in this group had a more severe disease. This was further 
supported by the higher prevalence of hip involvement, which is a 
poor prognostic indicator in the SD group. The sacroiliitis observed 
in the SD group was also more advanced, indicating the role of 
disease severity in the occurrence of SD. In Otoshi et al.’s study, an 
increase in the occiput-wall distance, an indirect indicator of kypho-
sis, was more pronounced in the impingement syndrome group.28 
The tragus-wall distance, another indirect indicator of kyphosis, 
holds significant importance in the BASMI score. The high BASMI 
score in the SD group may be related to increased kyphosis, indi-
cating advanced and severe disease.

We believe that our study will make a significant contribution 
to the literature, as it is the first study to investigate the presence of 
SD in patients with AS and to determine the factors associated with 
the occurrence of SD. Concerning the limitations of our study, cer-
vical and shoulder pathologies in patients were ruled out through 
anamnesis, physical examination and ultrasonography. MRI  could 
not be used to exclude cervical and shoulder pathologies because 
of the absence of complaints in the participants. Additionally, the 
lack of measurement of the radiological kyphosis angle in patients 
and the investigation of its relationship with SD can be considered 
another limitation.

CONCLUSION
This study revealed the presence of SD in patients with AS and 
isolated axial involvement without shoulder or cervical pathol-
ogy. Indicators of poor prognosis and advanced disease, such as 
sacroiliac radiographic findings and BASMI scores, were identi-
fied in the SD group. Therefore, investigating the presence of SD 
in patients with AS is important. If SD is present in these patients, 
the risk of developing shoulder pathologies increases, and early 
preventive rehabilitation measures should be implemented for 
appropriate treatment.
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Effects of depression on patients suffering from ankylosing 
spondylitis: a comparative study
Antonio Cortés-RodríguezI, Lisa Alves-GomesII, Marta Losa-Iglesias III, Juan Gómez-SalgadoIV,  
Ricardo Becerro-de-Bengoa-VallejoV, Miguel Ángel Saavedra-GarcíaVI, Daniel López-LópezVII, Ana María Jiménez-CebriánVIII

Policlínica Lacibis and Alhaurín Torre Salud Medical Centers, Málaga, Spain

INTRODUCTION
Ankylosing spondylitis (AS) is a persistent inflammatory disorder predominantly affecting 
the axial skeleton, marked by symptoms such as inflammatory back pain, rigidity, and gradual 
reduction in spinal flexibility.1,2 The prevalence of AS in Spain is estimated to be 0.26%, similar 
to that found in other European Union countries, although, globally, there is considerable varia-
tion between countries.3

AS more commonly affects men than women, with a ratio of approximately 2-3:1 in radio-
graphic AS.4 The epidemiology of AS varies by geographic region, with a prevalence ranging from 
0.1% to 1.4% in Europe, and is higher in populations with a high prevalence of HLA-B27, such 
as in Northern Europe and certain ethnic groups.1 In addition, it has been observed that women 
with AS receive more diagnostic codes than men, including a higher coding of peripheral symp-
toms and a higher prevalence of diagnostic codes for depression.5

Depression in AS has been studied in various ways, as a symptom of the disease6,7 or as a 
cause of it.8 Considering that AS affects the axial skeleton, causing pain in the spine and leading 
to lumbar pain, mobility restriction, and even sleep problems,9,10 depression is acknowledged as 
a significant comorbid factor in patients with AS, exerting a detrimental influence on both the 
quality of life and clinical trajectory of the disease.11

Subjects with AS demonstrate a significantly higher prevalence of depression compared to 
the healthy population, which substantially degrades their quality of life and aggravates the sever-
ity of their clinical outcomes.12 Moreover, significant sleep disruptions are frequently identified 
in patients with AS, potentially correlated with pain and additional symptomatic expressions 
of the disease.13 The incidence of depression diagnosed in those with AS is approximately 80% 
greater in females and 50% greater in males than in the general population.14 Another study in 
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ABSTRACT
BACKGROUND: Ankylosing spondylitis (AS) is a sustained inflammatory pathology that manifests as in-
creasing rigidity and a continuous decline in spinal flexibility, leading to increasing lumbar pain during rest. 
OBJECTIVES: This study primarily aimed to evaluate depression assessments using the Beck Depression 
Inventory (BDI) and delineate depressive symptomatology in patients diagnosed with AS compared to 
those without this condition.
DESIGN AND SETTING: A comparative study was conducted in Medical Centers in Málaga, Spain.
METHODS: A cohort of 102 participants, with a mean age of 46,80 ± 10,54 years, was divided into two 
sets: 51 individuals diagnosed with AS (cases) and another 51 without AS (controls), each harmonized 
across variables such as body mass index, age, and sex. Demographic variables were systematically gath-
ered from each participant, and the BDI responses were accurately recorded and subsequently analyzed 
for comparison.
RESULTS: Of the total sample, the sex distribution was 29.4% male and 70.6% female. BDI scores were 
higher for the AS group (19.25 ± 15.5) than for the control group (5.33 ± 7). Notably, there were clear sta-
tistical differences (P < 0.01) in the BDI categories, with elevated levels observed in participants with AS.
CONCLUSIONS: Individuals with AS experienced higher levels of depression than those without AS. Fur-
thermore, there were sex differences within the case group, with a higher percentage of women than men 
at any level of depression. Notably, there was a moderate inverse correlation between the number of years 
since diagnosis and depression level.
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Korea revealed that post-diagnosis depression risk among indi-
viduals with AS was 2.21 times higher than in a control group, 
with a higher risk in female patients, older patients, those with 
low socioeconomic status, and those with chronic comorbidities.15

Currently, there is a lack of research in Spain that analyzes 
depression severity considering its multifaceted nature, including 
affective, behavioral, and cognitive dimensions, as well as anxiety, 
in patients with AS.

Fatigue, a common multidimensional symptom in AS, is sig-
nificantly associated with disease activity and depression, high-
lighting the need to address psychogenic elements, particularly 
depression, in the treatment of AS.16 Additionally, considerable 
sleep alteration has been reported in these patients, which could 
be strongly linked to pain and other symptoms of the disease.13 
Consequently, the review of the presented literature has identi-
fied the lack of existing data on the comprehensive assessment of 
depression between AS-diagnosed and non-diagnosed respon-
dents in comparative studies in the Spanish context. Therefore, 
this study aims to contribute to the improvement of AS-affected 
individuals’ health and quality of life by comparing depression risk 
between patients with AS and healthy controls and establishing a 
case-control study design.

It is hypothesized that patients diagnosed with AS will exhibit 
significantly higher levels of depression, as measured by the Beck 
Depression Inventory (BDI), than a control group without AS 
and that this depression will have a detrimental impact on their 
overall quality of life. 

OBJECTIVES
The principal aim of this study was to evaluate depression assess-
ments using the BDI to delineate depressive symptomatology in 
patients diagnosed with ankylosing spondylitis (AS) compared to 
those without this condition.

METHODS

Sample Design
A sample of 102 individuals was selected using a voluntary, sys-
tematic, and non-random sampling approach. This methodology 
was selected because of the voluntary nature of participant recruit-
ment. This approach ensured the inclusion of patients with AS.

The study cohort was divided into two groups: 51 patients with 
AS diagnosed via X-ray confirmation by a rheumatologist and 
51 control participants without AS. Recruitment was conducted 
between December 2022 and June 2023. Patients with AS were 
recruited through patient organizations in Sevilla and Córdoba, 
Spain, while control participants were sourced from the podiatry 
departments of the Policlínica Lacibis and Alhaurín Torre Salud 
medical centers.

The inclusion criteria required participants to be legal adults, 
capable of providing informed consent, and clearly distinguished 
as AS or non-AS. Control participants were matched to the AS 
group based on age and sex. Those who failed to meet these crite-
ria and were unable to independently undertake activities of daily 
living or something similar were excluded.17 Specifically, three 
control participants were excluded for not meeting the match-
ing criteria, one individual was excluded for failing to indi-
cate their sex, and two were excluded due to significant age 
differences compared to the AS group. This study adhered to 
the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE).18

Sample Size Calculation
To determine the appropriate sample size for this case-control 
study, Epidat software 4.2 was employed. This tool was developed 
by the Consellería de Sanidade of Xunta de Galicia, Spain, in col-
laboration with the Pan-American Health Organization (PAHO-
WHO) and Universidad CES of Colombia. The sample size was 
estimated based on an assumed confidence level of 75%, statis-
tical power of 0.80, odds ratio of 2.0, and anticipated exposure 
proportions of 50% in the cases and 33.333% in the controls. 
Consequently, the study had a sample size of 102 participants, 
with an equal distribution of 51 individuals in each group.

Procedure
In research on the relationship between AS and depression, data 
collection included sociodemographic variables such as sex, age, 
height, weight, body mass index (BMI), comorbidities, employ-
ment status, educational level, and marital status. 

The study participants, diagnosed with AS, completed the BDI, 
a validated questionnaire19,20 and translated into Spanish; the BDI 
is recognized for its effectiveness in assessing depression symp-
toms.21,22 This instrument consists of 21 items, each with a score of 
0 to 3 points, with a total possible score of 63 points. Outcomes are 
classified into multiple ranges: absence of depression (0-9 points), 
mild depression (10-15 points), moderate (16-23 points), and 
severe (24-63 points).

The BDI is notable for its high reliability, demonstrated by a 
Cronbach’s alpha coefficient of 0.85 to 0.889, and is suitable for both 
psychiatric and non-psychiatric patients, distinguishing between 
subtypes of depression and depression from anxiety.21 This inter-
culturally applied questionnaire evaluates a wide range of symp-
toms, including mood disorders, loss of hope, feelings of guilt, and 
fatigue, among others. The BDI score is a valuable indicator of the 
need for professional intervention, especially for scores above 17.19-24

This study offers a comprehensive view of the mental state of 
patients with AS and contributes to our understanding of the inter-
actions between this chronic disease and mental health.
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Ethical Considerations
This study was approved by the Ethics Committee for 
Experimental Research at the University of Málaga, Spain, and 
was assigned identification number 122-2022-H on February 
2, 2023. All the methods and procedures were conducted in 
strict accordance with the ethical guidelines of the Declaration 
of Helsinki.25

Statistical Analysis
Sociodemographic data were analyzed, including variables such 
as sex, age, height, weight, and BMI, along with other indepen-
dent variables. These are expressed as the mean and standard 
deviation (SD), and the maximum and minimum values are 
provided. To assess the normality of the data, we employed the 
Kolmogorov-Smirnov test, considering data distributions as nor-
mal if P-values exceeded 0.05. The results indicated non-normal 
distributions for the study variables, as demonstrated by P values 
less than 0.05, prompting us to apply the Mann-Whitney U test to 
detect statistically significant differences between groups.

Frequencies and percentages were calculated for categorical 
data. We used the chi-square test to compare the differences between 
the two groups in the BDI category. The relationship between the 
number of years since diagnosis and the degree of depression was 
evaluated using Spearman’s correlation.

All statistical evaluations were performed using SPSS software 
version 27.0.1.0 (IBM-Corporation, Armonk, NY, United States).

RESULTS

Description and Comparison Data
The data revealed a non-normal distribution (P  <  0.05) for all 
analyzed variables (age, weight, height, BMI, and BDI scores). 
The study was conducted with a sample of 102 subjects divided 

into two groups of 51 each: a case group (AS) and a control 
group. Participants from both cohorts were matched based on 
sex, age, and BMI. As shown in Table 1, no statistically signifi-
cant differences were observed (P > 0.05), except at the time of 
diagnosis because the control group did not have AS. All partici-
pants exhibited the characteristics outlined in Table 1. The mean 
duration since the diagnosis of AS was considerably high (11.46 
years), although the data demonstrated notable variation as 
shown by the SD (± 11.51 years) with a range of 0.3 to 50 years.

Comorbidities were assessed among the participants. Various 
comorbidities were identified, including hypertension, diabetes, 
multiple sclerosis, heart disease, fibromyalgia, and vascular insuf-
ficiency, each represented by an individual case within the sam-
ple. This corresponds to 1% of the participants in each condition. 
Because of the diversity and low frequency of these specific comor-
bidities, they were not incorporated in detail in the main analysis.

Furthermore, a higher proportion of the total sample (16.66%) 
was obese. Specifically, in the case group, a higher prevalence of 
obesity was noted (15.68%) than in the control group (11.76%). 
The data on obesity in patients with AS were similar to those of 
other studies that have specifically investigated obesity.26

Table 2 shows the results of the educational level analy-
sis. A varied distribution of educational levels was observed 
in both the entire sample and in the specific case and control 
groups. The most represented category in the total sample was 
the third level of study, accounting for 36.27% of the partici-
pants, followed by individuals with higher education (24.51%). 
When analyzing the groups separately, 39.22% of participants 
in the AS group and 33.33% in the healthy group were catego-
rized as third-level studies. Furthermore, in both the case and 
control groups, individuals with higher education represented 
approximately a quarter of each group, with 23.53% and 25.49%, 
respectively. The primary and secondary levels were similar in 

Table 1. Descriptive and comparative data (Spain, 2023)

Descriptive data
Total (n = 102) AS (n = 51) Control (n = 51)

P value*
Mean (SD) Mean (SD) Mean (SD)

Age (years) 46.8 0 ± 10.54 (24-70) 46.45 ± 11.38 (24-70) 45.88 ± 9.73 (28-68) 0.683†

Weight (kg) 70.70 ± 15.09 (44-115) 71.61 ± 17.01(44-115) 69.79 ± 13 (52-102) 0.886†

Height (m) 1.67 ± 0.08 (1.5-1.88) 1.67 ± 0.08 (1.5-1.86) 1.67 ± 0.09 (1.52-1.88) 0.644†

BMI (kg/m2) 25.37 ± 5.05 (17.04-44.44) 25.67 ± 5.74 (17.04-44.44) 25.08 ± 4.28 (19.33-39.84) 0.776†

Sex (%)
Male (%) 30 (29.4%) 15 (29.4%) 15 (29.4%)

1‡

Female (%) 72 (70.6%) 36 (70.6%) 36 (70.6%)

Time since AS diagnosis (years) N/A 11.43 ± 11.51 (0.3-50) N/A < 0.01†

BMI = body mass index; SD = standard deviation; AS = ankylosing spondylitis.
*In all analyses, P < 0.05 (95% confidence interval) was considered statistically significant.
†The Mann-Whitney U test was applied. 
‡ Frequencies (percentages) and the chi-square (X2) test were employed.
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both groups. It is noteworthy that the chi-square test demon-
strated a lack of statistically significant discrepancies in the dis-
tribution patterns of educational attainment levels when com-
paring the case and control cohorts. 

Outcome Measurements
Table 3 presents the statistically significant differences in the BDI 
scores between the two groups. Subjects with AS exhibited higher 
scores (BDI = 19.25 ± 15.50), in contrast to the lower scores of 
the control group (BDI = 5.33 ± 7). Statistically significant differ-
ences were observed in the BDI categories between the AS and 
control groups, as indicated in the same table. Notably, severe 
depression was exclusively observed in the AS cohort.

Table 4 displays the correlation between the duration since AS 
diagnosis and BDI scores. Since the BDI Score data did not show a 
normal distribution and the relationship between the two variables 
may not be linear, the correlation was assessed using the Spearman 
coefficient (-0.331). This moderate negative correlation indicated 
an inverse relationship between the two variables. 

DISCUSSION
The main objective of this study was to compare BDI scores to 
categorize depression severity in subjects diagnosed with AS and 
an unaffected group in Spain.

This case-control study was conducted to examine the impact 
of depression in individuals with AS and healthy individuals. 
After reviewing the scientific literature, we found insufficient stud-
ies measuring the influence of anxiety and depression on these 
patients in Spain.

The results indicate that the majority of subjects with AS in 
this study experienced depression (82.35%) at one of its three lev-
els, compared to the control group (17.65%), data that are in line 
with levels similar to other studies conducted with the BDI,27,28 and 
higher than studies that used other tools to assess depression.29,30

A recent study aimed to evaluate depression in patients with 
AS with a gender focus, determining that, in relation to depression, 
there were factors that affected depression differently; for example, 
pain was a greater determinant in women than in men.31 In our 
study, approximately 46.67% of men and 97.22% of women with 
AS showed some degree of depression, values very similar to those 

Table 2. Descriptive and comparative of education levels (Spain, 2023)

Education Level Total (n = 102) AS (n = 51) Control (n = 51) P value*

Incomplete Primary Level 37 (36.3%) 20 (39.2%) 17 (33.3) ‡0.983407

Primary Level 19 (18.6%) 9 (17.6%) 10 (19.6%) ‡0.983407

Secondary Level (High School) 19 (18.6%) 9 (17.6%) 10 (19.6%) ‡0.983407

Third level (3-years university studies) 37 (36.3%) 20 (39.2%) 17 (33.3) ‡0.983407

Higher Studies (university studies of 5 years or more) 25 (24.5%) 12 (23.5%) 13 (25.5%) ‡0.983407

‡ Chi-square (X2) test was utilized. AS = ankylosing spondylitis.

Table 3. Relationship between Beck Depression Inventory scores and categories among patients with ankylosing spondylitis and the 
control group

Outcome Measurements
Total group

Mean ± SD (range)
n = 102

AS group
Mean ± SD (range)

n = 51

Control group
Mean ± SD (range)

n = 51

P value
(Cases vs. Controls)

BDI category*

No Depression 51 (50%) 9 (17.65%) 42 (82.35%)

0.002‡
0.67

Mild 18 (17.65%) 13 (25.49%) 5 (9.8%)

Moderate 16 (15.69%) 12 (23.53) 4 (7.84%)

Severe 17 (16.67%) 17 (33.33%) 0 (0%)

BDI scores 12.29 ± 14.75 (0-40) 19.25 ± 15.50 (0-40) 5.33 ± 7 (0-18) < 0.001†

*BDI = Beck Depression Inventory; SD = standard deviation; AS = ankylosing spondylitis. Frequency, percentage (%), and the chi-squared test (‡) were 
employed. The BDI domains are categorized as follows:
(1) 0-9 points indicate no depression, (2) 10-15 points indicate mild depression, (3) 16-23 points indicate moderate depression, and (4) 24-63 points indicate 
severe depression. † BDI scores, median, interquartile range, range (min–max) and Mann–Whitney U test applied. For all analyses, P < 0.05 (within a 95% 
confidence interval) was considered statistically significant (in bold).

Table 4. Correlation between time since diagnosis and degree  
of depression

Time since AS diagnosis (years) P value

BDI* Scores -0.331† 0.018

†Spearman’s rho. In all analyses, P < 0.05 (within a 95% confidence 
interval) was regarded as statistically significant (in bold).

*BDI = Beck Depression Inventory; AS = ankylosing spondylitis.
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obtained by Meesters et al., although it was concluded that the rate 
of depression was higher in women in the general population.14

Depression has also been analyzed in patients with AS, consid-
ering their level of education or occupational status, with varying 
results. In the study conducted by Karetekin et al., these two param-
eters were not considered statistically significant.7 However, Kilic 
et al. considered the educational level to be a determining fac-
tor associated with depression, noting that lower levels had a 
higher probability of depression.32 In the analysis of the relation-
ship between the level of education and the prevalence of differ-
ent degrees of depression in the case group of our study, no clear 
trend is identified, suggesting that a higher educational level leads 
to a lower probability of suffering from depression. For instance, 
participants with incomplete primary education showed a 100% 
prevalence of mild depression, whereas those with higher educa-
tion exhibited a 41.67% prevalence of severe depression, which 
was considerably higher than those with other educational levels. 
Moreover, in the tertiary education category, the percentage of 
depression was more evenly distributed across different degrees 
and did not show a significant decrease in severe depression with 
increasing educational level. These findings suggest that the rela-
tionship between educational level and depression might be influ-
enced by multiple factors and that education alone is not a clear 
predictor of the risk of depression in individuals with AS.

Because AS is a chronic disease,1 the evolution of depression 
over the years was analyzed in this study, obtaining  results that 
suggest that, on average, the longer the duration of the disease, the 
lower the level of depression (Table 3). These results are similar to 
those obtained in a previous study that evaluated depression lev-
els over 15 years and found that depression decreased over time 
in patients with AS.7

In our study, the range of depression was assessed using the 
BDI questionnaire. This document was validated in Spanish by 
other authors,21,22 and utilized to assess depression in patients 
with AS.12,33,34 Previous research on depression in chronic diseases 
has supported the use of the BDI as an effective self-assessment 
tool for the detection and monitoring of depression in patients 
with multiple sclerosis35 or Parkinson’s disease,36 the latter dem-
onstrating that patients with Parkinson’s disease matched healthy 
subjects and found that depression constitutes a significant risk 
for increased symptoms and adverse effects on their health. It has 
also been used in musculoskeletal pathologies such as subacute 
back pain,37 which is a frequent symptom in patients with AS.1,2 
Our study is in line with previous research that examined special 
population groups related to depressive symptoms in chronic ill-
nesses.38,39 Populations such as those with rheumatic diseases and 
chronic pain syndromes exhibit a high prevalence of depressive 
symptoms,39 emphasizing the need to assess and address depres-
sion in chronic inflammatory conditions such as AS.11

This study had several limitations. First, it was not a random-
ized controlled trial. Future studies could have a more diverse 
sample size, including subjects from other regions or countries, to 
improve the robustness of the study, as differences have been evi-
denced according to origin.30 Additionally, in relation to depres-
sion, it would have been interesting to consider more factors to 
assess depression, such as the disease activity index (BASDAI) or 
sports practice; the latter has shown a decrease in depression lev-
els in patients with AS.34,40

Considering the findings of this study, it would be valu-
able to develop new avenues of interventional research to 
address depression as an additional AS symptom. Among these, 
Mindfulness-Based Stress Reduction therapies are promising 
alternatives. These therapies have already shown significant 
improvements in anxiety and depression levels in individuals 
with chronic diseases, particularly during the COVID-19 pan-
demic.41 Integrating such interventions into the treatment of 
AS could positively impact patients’ quality of life and should 
be explored in future studies.

CONCLUSIONS
Higher scores and ranges of depression were observed in subjects 
with AS matched with healthy subjects; therefore, we can affirm 
that they have a higher risk of depression and should be mon-
itored. The degree of depression in subjects with AS decreases 
with time.
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The burden of healthcare-associated infections in Brazil: 
multi-hospital point prevalence using a matched 
case-control study
Luiz Gustavo MachadoI, Daiane Silva ResendeII, Paola Amaral de CamposIII, Iara RossiIV, Melina Lorraine FerreiraV, 
Iolanda Alves BragaVI, Caio Augusto Martins AiresVII, Maria Tereza Freitas TenórioVIII, Paulo Pinto Gontijo-FihoXIX, 
Sabrina RoyerX, Rosineide Marques RibasXI

Universidade Federal de Uberlândia. Uberlândia, Brazil.

INTRODUCTION
Healthcare-associated infections (HAIs) and antimicrobial resistance are growing global public 
health concerns, with particular significance in intensive care units (ICUs).1 In Brazilian ICUs, 
estimates of HAI prevalence in tertiary hospitals range from 44.3% to 79.4%.2-4

Comprehensive data on infection types, pathogenic microorganisms, risk factors, and anti-
microbial use across Brazil are essential for developing policies that prioritize the prevention 
and treatment of HAIs. Such data can help optimize patient care and efficiently allocate finan-
cial resources.5,6 In 2016, a multicenter study was conducted in Brazil to determine the one-
day point prevalence of infections in 28 ICUs in the state of Minas Gerais. The study included 
303 patients, of whom 155 (51.2%) were found to be infected, and 123 (79.4%) had at least one 
infection acquired in the ICU.4 

The current study was conducted in 2019 using a design similar to that previously described 
but including additional Brazilian states. We hypothesized that the prevalence of HAIs and asso-
ciated microorganisms would vary significantly among geographical regions. To gain a broad 
understanding of the magnitude of HAIs in ICUs and the associated burden of disease in Brazil, 
we estimated the prevalence of HAIs using data from multicenter studies.

OBJECTIVE
This article aimed to describe trends in HAIs in adult intensive care units (ICUs) using data 
from a national point-prevalence survey.
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ABSTRACT
BACKGROUND: Healthcare-associated infections (HAIs) have a significant impact on patient care world-
wide and have serious implications for the Brazilian healthcare system. 
OBJECTIVES:  This study aimed to describe the trends in HAIs in adult intensive care units (ICUs) using data 
from a national point-prevalence survey. 
DESIGN AND SETTING: A point-prevalence study was conducted in 2019 across adult intensive ICUs in 
large acute care hospitals in Brazil. 
METHODS: A matched case-control study was performed to assess the risk factors associated with the 
development of infection. 
RESULTS: A total of 386 patients from 15 hospitals were studied, of whom 102 (26.4%; 102/386) were 
infected, and 76.5% had at least one ICU-acquired infection. In clinical-surgical ICUs (CSU), the prevalence 
of infections acquired in the unit was 77.9%, whereas in Coronary ICUs (COU), it was 68.7%. There was a 
predominance of pneumonia (51.0%), mainly caused by Gram-negative non-fermenters, and bloodstream 
infections (34.4%), predominantly caused by coagulase-negative Staphylococcus (CoNS). In the risk factor 
analysis, cancer and general antimicrobial use were independently associated. 
CONCLUSION: This study found a high burden of HAIs in adult ICUs in Brazil, mainly associated with the 
high use of antibiotics for infections and a worse prognosis. 
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METHODS

Survey design and participating hospitals
This matched case-control study was conducted in 17 clinical-sur-
gical ICUs (CSUs) and five coronary ICUs (COUs) across the five 
main geographic regions of Brazil (North, Northeast, Midwest, 
Southeast, and South) in 2019. Fifteen hospitals, comprising both 
public and private institutions, participated in the study with the 
consent of their administrations. This study included 386 patients 
hospitalized in the ICUs on the corresponding day. The preva-
lence of HAIs and episodes of infection were determined for 
each region, along with the overall frequency of microorganisms 
diagnosed in each type of ICU. For the microorganisms evalu-
ated in this study, data were provided by the respective hospitals 
at the time of microbiological diagnosis. This case-control study 
was based on a one-day point prevalence survey to determine 
the demographic characteristics and risk factors between groups. 
The analyzed variables included age, length of hospital stay, 
underlying diseases, hospital risk factors, and antimicrobial ther-
apy. This study was approved on August 25, 2018, by the Research 
Ethics Committee of the Federal University of Uberlandia under 
the protocol number CAAE: 88387817.0.0000.5152.

The co-participating centers were randomly selected. A sur-
vey of hospitals with ICU beds was conducted in the main cities 
of each region, and the managers of these institutions were con-
tacted to complete the project. The executing team applied the 
same methodology to all centers for data collection and surveys 
in the visited ICUs.

Definitions
HAIs were defined according to the guidelines of the Agência 
Nacional de Vigilância Sanitária (ANVISA, Brazil),7 which were 
largely based on definitions from the National Healthcare Safety 
Network (NHSN).8 However, ANVISA’s guidelines expand the defi-
nition of bloodstream infections (BSIs) to include patients with clin-
ically defined sepsis without laboratory confirmation. Treatment 
administered during the period between the suspicion of infection 
and obtaining susceptibility results was defined as empirical.9

Selection of cases
Cases were defined as patients who had a confirmed HAI 
acquired in the ICU up to the corresponding day in each hospital, 
as defined by physicians according to the Diagnostic Criteria for 
Infection Related to Health Care established in each institution, 
according to ANVISA. At least one case was selected from each 
ICU included in the prevalence survey. Patient pairing was per-
formed in a 1:1 ratio for patients who met the established criteria.

Selection of controls
Controls were patients without HAI who met the following prede-
termined criteria: they needed to be hospitalized in the same unit 
as the patient and should not have acquired an infection until the 
corresponding day. Controls were matched according to sex, age, 
reason for hospitalization (clinical, surgical, or traumatic), and the 
total length of hospital stay before infection (risk time).

To eliminate time bias, the total hospitalization time for con-
trols until the corresponding day should be greater than or equal 
to the interval between the admission and infection dates of the 
cases.10 In addition, controls had to be in the same age group as 
the case patients, with a maximum age difference of ± 10 years.

Statistical analysis
Comparisons between groups were made using Student’s t-test 
for variables with a normal distribution (evaluated using the 
D’Agostino and Lilliefors tests) and the Mann-Whitney U test 
for variables with a non-normal distribution. Chi-squared and 
Fisher’s exact tests were used to assess the relationships between 
categorical variables. Multiple regression models were used 
for multivariate analysis. A significance level of 5% (P  <  0.05) 
was considered significant. All analyses were performed using 
BioEstat 5.0 software (Instituto de Desenvolvimento Sustentável 
Mamirauá, Tefé, AM, Brazil).

RESULTS
This study included 15 hospitals located in the five regions of 
Brazil. The institutions had 4,204 beds, of which 337 (8.0%) were 
CSUs and 99 (2.3%) were COUs. Table 1 shows the prevalence of 

Table 1. Prevalence of healthcare-associated infections in adult clinical-surgical and coronary intensive care units in different regions in Brazil

Regions
Number of 
Hospitals

Patients admitted 
to the ICU*

Patients with 
HAI§ (%)

Patients with HAI acquired in the ICU (%)

CSU¥ COU◆ CSU COU CSU COU
North 3 45 13 16 (35.5) 5 (38.5) 13 (81.2) 4 (80.0)
Northeast 5 99 24 19 (19.2) 3 (12.5) 13 (68.4) 2 (66.7)
Midwest 2 60 0 14 (23.3) 0 13 (92.8) 0
Southwest 4 83 49 33 (39.7) 8 (16.3) 24 (72.7) 5 (62.5)
South 1 13 0 4 (30.8) 0 4 (100.0) 0
Total 15 300 86 86 (28.7) 16 (18.6) 67 (77.9) 11 (68.7)

*ICU = intensive care unit; §HAI = healthcare-associated infection; ¥CSU = clinical-surgical unit; ◆COU = coronary unit.
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HAIs in ICUs on the day of the study. Among the CSUs, 86/300 
(28.7%) patients had HAIs, and 77.9% of these infections were 
acquired within the unit. In addition, when the frequency was 
examined by region, the Southwestern (39.7%) and Northern 
(35.5%) regions had the highest rates. Regarding the prevalence 
in the COUs, 16/86 (18.6%) patients had at least one infectious 
episode, and 68.7% of these infections were acquired in the unit.

Table 2 shows the frequency of infectious episodes identified 
according to the site of infection in HAIs acquired exclusively in 
the ICUs. A total of 84 episodes were identified in 67 infected 
patients in CSUs, with 12 episodes observed in 11 infected patients 

in COUs. Pneumonia episodes were the most prevalent infections 
in both units, accounting for 50.0% of CSUs and 58.3% of COUs, 
followed by BSIs (34.5% and 33.3 %, respectively). The frequency of 
episodes by region followed the same pattern, except in the south-
eastern region, where pneumonia and BSIs had the same frequency.

The microorganisms responsible for HAIs are shown in Table 3. 
A total of 45 microorganisms were identified in 96 episodes (46.9%) 
of HAI acquired in the ICUs. The most common microorganisms 
were Gram-negative bacilli, accounting for 34.4% (n = 33/96 epi-
sodes) of the total documented pathogens. In CSUs, the most com-
mon bacteria were Pseudomonas aeruginosa, Coagulase-Negative 

Table 2. Prevalence of healthcare-associated infection episodes in adult clinical-surgical and coronary intensive care units in different 
regions of Brazil

Regions
Total number of HAI* 

episodes acquired in the ICU
Pneumonia (%)

Bloodstream
 infection (%)

Urinary tract 
infection (%)

CSU§ COU¥ CSU COU CSU COU CSU COU
North 17 5 8 (47.0) 4 (80.0) 6 (35.3) 0 2 (11.8) 0
Northeast 17 2 8 (47.0) 0 7 (41.2) 2 (100.0) 2 (11.8) 0
Midwest 14 0 9 (64.3) 0 5 (35.7) 0 0 0
Southwest 26 5 10 (38.5) 3 (60.0) 10 (38.5) 2 (40.0) 4 (15.4) 0
South 10 0 7 (70.0) 0 1 (10.0) 0 1 0
Total 84 12 42 (50.0) 7 (58.3) 29 (34.5) 4 (33.3) 9 (10.7) 0

*HAI = healthcare-associated infection; §CSU = clinical-surgical unit; ¥COU = coronary unit; Other infections – CSU = surgical site (2); skin (1).

Table 3. Microorganism frequency by common healthcare-associated infections acquired in adult clinical-surgical and coronary intensive 
care units in Brazil

Total HAI* Bloodstream infection Pneumonia

Clinical-surgical ICU§

Patients with HAI; N 67 29 40
Number of microorganisms 
identified; n

41 14 21

Microorganisms (N; %) Pseudomonas aeruginosa (7; 18.9%) CoNS¥ (6; 42.8%) Acinetobacter baumannii (4; 22.2%)
CoNS¥ (7; 18.9%) Pseudomonas aeruginosa (2; 14.3%) Pseudomonas aeruginosa (4; 22.2%)

Klebsiella pneumoniae (7; 18.9%) Klebsiella pneumoniae (2; 14.3%) Klebsiella pneumoniae (3; 16.7%)
Acinetobacter baumannii (5; 13.5%) Enterobacter cloacae (1; 7.1%) Enterobacter cloacae (2; 11.1%)

Other Gram-negative bacilli◆ (5; 13.5%) Klebsiella oxytoca (1; 7.1%) Staphylococcus aureus (2; 11.1%)
Enterobacter cloacae (4; 10.8%) Pseudomonas stutzeri (1; 7.1%) CoNS¥ (1; 5.5%)

Escherichia coli (2; 5.4%) Escherichia coli (1; 7.1%) Proteus mirabilis (1; 5.5%)
Staphylococcus aureus (2; 5.4%) Raoultella ornithinolytica (1; 5.5%)

Candida albicans (1; 2.7%) Citrobacter freundii complex (1; 5.5%)
Streptococcus pneumoniae (1; 2.7%) Candida tropicalis (1; 5.5%)

Streptococcus pneumoniae (1; 5.5%)
Coronary ICU
Patients with HAI*; N 11 6 8
Number of microorganisms 
identified; n

4 2 2

Microorganisms (frequency) Klebsiella pneumoniae (2; 50.0%) Klebsiella pneumoniae (1; 50.0%) Klebsiella pneumoniae (1; 50.0%)
Staphylococcus aureus (1; 25.0%) Acinetobacter baumannii (1; 50.0%) Staphylococcus aureus (1; 50.0%)

Acinetobacter baumannii (1; 25.0%)
*HAI = healthcare-associated infection; §ICU = intensive care unit; ¥CoNS = Coagulase-Negative Staphylococcus: Staphylococcus epidermidis (3), Staphylococcus 
hominis (2), Staphylococcus haemolyticus (1), Staphylococcus capitis (1); ◆Pseudomonas stutzeri (1), Klebsiella oxytoca (1), Proteus mirabilis (1), Raoultella 
ornithinolytica (1), Citrobacter freundii complex (1).
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Staphylococcus (CoNS), and Klebsiella pneumoniae, all having the 
same proportions (18.9%), followed by Acinetobacter bauman-
nii (13.5%) and Enterobacter cloacae (10.8%). The most common 
agents causing pneumonia in these units were A. baumannii (22.2%) 
and P. aeruginosa (22.2%). In BSIs, the most prevalent microor-
ganism was CoNS, accounting for approximately half of all cases. 
Furthermore, we observed a low frequency (48.8%; data not pro-
vided) of infections based on the microbiological diagnostic criteria.

Risk factor analysis was performed using a matched case-
control study, and 50 pairs were selected for analysis. The match-
ing criteria were selected to ensure that there were no significant 
differences between the groups. Success rates ranged from 56.0% 
to 86.0% (Table 4).

In general, the patients were relatively young, with 57.0% younger 
than 65 years, and the majority (78.3%) used three or more invasive 
devices. Approximately 59.3% of the patients were treated with broad-
spectrum antibiotics, such as β-lactams with inhibitors (24.1%) and 
carbapenems (19.0%) (data not shown). Among all patients, 59.8% 
used antimicrobials, whereas only 24% of the control patients received 
such treatment. Table 5 compares the cases and controls, revealing 
significant differences between patients with cancer and those using 
a central venous catheter, mechanical ventilation, tracheostomy, and 
enteral nutrition. Patients who used antimicrobials for initial empiri-
cal therapy, infection treatment, or prophylaxis exhibited significant 
differences between the groups, along with variations in the average 
number of prescribed antimicrobials.

According to the logistic regression model presented in Table 5, 
cancer was identified as an independent risk factor for HAIs (odds 
ratio [OR] = 13.9559; 95% confidence interval [CI] = 1.07-182.80; 
P = 0.0446), whereas prophylactic use of antibiotics was iden-
tified as a protective factor in the control group (OR = 0.0296; 
95%CI = 0.00-0.38; P = 0.0071).

DISCUSSION
The lack of surveillance data and comprehensive prevalence sur-
veys in low- and middle-income countries is concerning.11 While 
several countries are making efforts to quantify the burden 
and determinants of Healthcare-Associated Infections (HAIs), 

ensuring data adherence and reliability remains a significant 
challenge in developing countries.6,12,13

In this 24-hour point-prevalence study conducted at 15 partici-
pating centers in Brazil, the overall rate of suspected or confirmed 
HAIs was 26.4% (102/386). This rate exceeded those reported 
in previous studies conducted in Europe (ranging from 3.0% to 
30.7%)13-16 and the United States (ranging from 4.0% to 11.9%).17,18 
Our results suggest a remarkably high prevalence of HAIs acquired 
in Brazilian ICUs, regardless of geographic region, consistent with 
the findings reported by Braga et al.4 Although most participating 
centers were located in the Northern and Southeastern regions, 
the proportion of patients admitted to the ICU with HAI did not 
significantly differ across geographic regions.

Considering only the public hospitals evaluated in this study, 
an extremely high rate of HAIs was observed in adult CSUs (82.5%; 
data not shown). This finding aligns with previous studies reporting 
elevated rates of HAIs in Brazilian ICUs.4,19,20 Furthermore, due to the 
COVID-19 pandemic, recent literature has indicated an increase in 
infection rates associated with healthcare in countries with limited 
resources, with a reported prevalence increase of up to 15.0%.21,22

Another aspect analyzed in this study was the incidence of 
infection. Our findings confirm that pneumonia (50.0%) and BSI 
(34.5%) were the most prevalent infections, which is consistent with 
similar studies conducted in Brazil.3,4,20,23 These results reinforce 
the notion that infections at these anatomical sites are associated 
with a worse prognosis and higher mortality rates among hospi-
talized patients in low- and middle-income countries.24-26 Notably, 
the etiology of infections, as determined by positive cultures, is 
an important finding. Our results are consistent with the current 
literature, with Gram-negative bacilli being the most frequently 
isolated pathogens in developing countries, including Brazil.27-29 

A concerning aspect to be emphasized in this regard is that only 
48.8% of the infectious episodes had microbiological diagnostic cri-
teria, which may contribute to inappropriately high consumption 
of antimicrobials, either due to the lack of medication de-escalation 
or the in vitro resistance of microorganisms to the administered 
antibiotic.30 As a result of the absence or delay in microbiologi-
cal diagnosis, we identified a high rate of initial empirical therapy 
(54.1%) among the total number of patients using antimicrobials, 
which are determinant factors for the increase in adverse events 
in the patient’s clinical course.31,32

While multivariate analysis indicated that cancer was an inde-
pendent risk factor for HAIs, traditional factors such as the use of 
central venous catheters, mechanical ventilation, tracheostomy, 
enteral nutrition, and general antimicrobial use were found to be 
more significant in the group of infected patients.

The excessive use of antimicrobials in Brazil is a healthcare issue 
that affects all critically hospitalized patients. Studies conducted 
by researchers in Latin America have reported high prevalence 

Table 4. Success rate of paired variables for risk factors in patients with 
healthcare-related infections through a case-control study paired in 
intensive care units in Brazil

Variables
Total of 
pairs; n

No. of pairs 
reached; n

Success 
achieved (%)

P value

Reason for hospitalization 50 41 82.0 0.3284*
Sex 50 43 86.0 0.6787*
Age 50 29 58.0 0.4969◆

Risk time 50 28 56.0 0.6439§

*Chi-square test; §Student’s t-test; ◆Mann-Whitney test.
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rates of antimicrobial use, particularly of broad-spectrum antibi-
otics, as we have also demonstrated.33-36 Two primary factors may 
be associated with this issue: delayed microbiological diagnosis, as 
previously mentioned, and a lack of diversity in available drugs.37 
Therefore, the indiscriminate use of antimicrobials is becoming 
increasingly concerning because it applies selective pressure on 
microorganisms that progressively restricts the existing therapeutic 
options through acquired resistance mechanisms.37-39

Another aspect analyzed, in addition to the previously dis-
cussed CSUs, were the findings found in the COUs. Eight ICUs were 
included, revealing a prevalence of infection of 18.6% (n = 16/86), 
which is significantly higher than the rates found in developed 
countries, which typically range from 4.0% to 10.0%.40-42 Thus, 

HAIs are a significant complication of cardiovascular procedures, 
with high morbidity and mortality in affected patients.40,43 Similar 
to data reported in the literature,40,42,43 pneumonia was the most 
common infection in these units.

Acknowledging the limitations of this study in terms of design, 
time, and resource availability, we believe that the results are well 
represented and emphasize the importance of conducting simi-
lar studies to estimate the burden of HAIs in Brazil. This is par-
ticularly relevant given the restricted geographic coverage, data 
availability, and low participation of centers in this type of sur-
veillance. It is worth noting that such studies can aid in planning 
and strengthening HAI prevention and control strategies, even in 
resource-limited settings, particularly for public health in Brazil.

Table 5. Characteristics and risk factors of matched case-control patients in the point-prevalence study of healthcare-associated 
infections in adult intensive care units in Brazil

Variables

Total 
patients

Total matched 
patients

Matched 
case

Matched 
control

Statistical analysis 

n = 386 (%) n = 100 (%) n = 50 (%) n = 50 (%)
Univariate, 

P value
Multivariate, 

P value, OR (95%IC) 
Age

18 - 64 years 210 (54.4) 57 (57.0) 28 (56.0) 29 (58.0) 1.0000
≥ 65 years 176 (45.6) 43 (43.0) 22 (44.0) 21 (42.0)
Length of hospital stay, mean days 14.5 19.6 22.9 16.3 0.0929

Underlying conditions
Heart disease 106 (27.5) 13 (13.0) 3 (6.0) 10 (20.0) 0.0744
Systemic arterial hypertension 187 (48.4) 38 (38.0) 21 (42.0) 17 (34.0) 0.5365
COPD* 40 (10.4) 7 (7.0) 4 (8.0) 3 (6.0) 0.7180
Diabetes 113 (29.3) 31 (31.0) 15 (30.0) 16 (32.0) 1.0000
Cancer 50 (12.9) 8 (8.0) 7 (14.0) 1 (2.0) 0.0326 0.0446, 13.9559 (1.07-182.80)
Stroke 52 (13.5) 16 (16.0) 7 (14.0) 9 (18.0) 0.7850
Kidney disease 52 (13.5) 13 (13.0) 7 (14.0) 6 (12.0) 1.0000
Liver disease 10 (2.6) 3 (3.0) 2 (4.0) 1 (2.0) 1.0000
Polytrauma 46 (11.9) 18 (18.0) 9 (18.0) 9 (18.0) 0.7948
HIV§ 9 (2.3) 4 (4.0) 1 (2.0) 3 (6.0) 0.6173

Hospital and clinical risk factors
Surgery 169 (43.8) 42 (42.0) 18 (36.0) 24 (48.0) 0.3110
Central venous catheter 231 (59.8) 62 (62.0) 34 (68.0) 28 (56.0) 0.0027 0.4599, 1.4681 (0.53-4.07)
Peripheral venous catheter 49 (12.7) 7 (7.0) 2 (4.0) 5 (10.0) 0.4360
Urinary catheter 217 (56.2) 63 (63.0) 36 (72.0) 27 (54.0) 0.0975
Mechanical ventilation 202 (52.3) 64 (64.0) 39 (78.0) 25 (50.0) 0.0068 0.2180, 1.1968 (0.34-4.22)
Tracheostomy 72 (18.6) 27 (27.0) 19 (38.0) 8 (16.0) 0.0243 0.7801, 1.1968 (0.34-4.22)
Surgical drain 50 (12.9) 14 (14.0) 5 (10.0) 9 (18.0) 0.3873
Hemodialysis 34 (8.8) 7 (7.0) 4 (8.0) 3 (6.0) 0.7180
Enteral nutrition 199 (51.5) 58 (58.0) 35 (70.0) 23 (46.0) 0.0258 0.1422, 2.2363 (0.76-6.55)
Parenteral nutrition 8 (2.1) 0 0 0

Antimicrobial therapy
Use of antimicrobials 231 (59.8) 62 (62.0) 50 (100.0) 12 (24.0) < 0.0001 N/A
Mean of antimicrobials prescribed 1.0 1.1 1.9 0.5 < 0.0001 N/A
Empirical use 125 (32.1) 28 (28.0) 28 (56.0) 0 < 0.0001 N/A
Infection treatment 55 (14.2) 21 (21.0) 21 (42.0) 0 < 0.0001 N/A
Prophylactic use 51 (13.2) 13 (13.0) 1 (2.0) 12 (24.0) 0.0029 0.0071, 0.0296 (0.00-0.38)

*COPD = chronic obstructive pulmonary disease; §HIV = human immunodeficiency virus.
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CONCLUSION
This multicenter study of the prevalence of HAI revealed alarm-
ing rates across different regions of the country. Pneumonia and 
sepsis associated with Gram-negative bacilli are the most signifi-
cant infections. This group of microorganisms poses a consider-
able challenge to public health authorities in terms of their con-
tent and control. Our findings suggest that the microbiological 
diagnosis of HAIs falls short of expectations, likely because of the 
high rates of antibiotic use and empirical treatments.
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Cluster of factors related to metabolic changes in older 
individuals: a cross-sectional study
Clarice Alves dos SantosI, Mariana Alves dos SantosII, Manuela Alves dos SantosIII, Milena Fernandez DiasIV, 
Lélia Renata Carneiro VasconcelosV, Saulo Vasconcelos RochaVI

Universidade Estadual do Sudoeste da Bahia (UESB), Jequié, BA, Brazil

INTRODUCTION
Metabolic changes, including abdominal obesity, hyperglycemia, dyslipidemia, and high blood 
pressure, are associated with an increased risk of diseases such as type 2 diabetes and cardiovas-
cular disease, as well as an increase in overall mortality.1,2 In addition, these changes can lead to 
the progression of other clinical complications, such as cancer, gout, nonalcoholic fatty liver dis-
ease, polycystic ovary syndrome, sleep apnea syndrome, and dementia.3

The simultaneous occurrence of some of these alterations is referred to as metabolic syn-
drome (MS). This has been described as one of the main public health problems involving a 
cluster of visceral adiposity and a high risk of developing diabetes, cardiovascular disease, and 
mortality.4 One of the main contributors to its increasing prevalence is population aging, given 
that older individuals are routinely the most affected by the cardiovascular and metabolic risk 
factors that characterize MS.5 

Studies have identified physical and functional decline,6 sedentary lifestyle,7 and physical 
inactivity8,9 as risk factors for MS and explained how these factors alter the body’s metabolic 
responses. Both sedentary behavior and physical inactivity contribute to deleterious metabolic 
effects, such as increased insulin resistance, changes in adipose tissue lipolysis, and mitochon-
drial pathway dysfunction. Moreover, these factors are correlated with the accumulation of vis-
ceral and hepatic fat in individuals at high risk of type 2 diabetes.8,10

Assuming that MS is a group of clinical changes influenced by lifestyle, sedentary lifestyle, 
unhealthy eating habits, stress and genetic factors and that their co-occurrence may be associated 
with an increased risk of developing diseases, cluster-type combinatorial analysis has emerged 
as an important tool for examining the relationship between multiple risk factors11. This type 
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ABSTRACT
BACKGROUND: Exposure to multiple risk factors related to metabolic changes can negatively affect the 
health status of older individuals. 
OBJECTIVE: To investigate the clustering of factors related to metabolic changes in older individuals.
DESIGN AND SETTING: This was a cross-sectional study involving 287 older individuals (≥ 60 years old) 
enrolled in the Family Health Strategy in the municipality of Ibicuí, state of Bahia. 
METHODS: Factors associated with metabolic changes were abdominal obesity, self-reported diabe-
tes, high blood pressure, sedentary behavior, and physical inactivity. Clustering was defined by an ob-
served-to-expected prevalence (O/E) ratio greater than 1.20. The association between these factors was 
analyzed using multiple logistic regression. 
RESULTS: A total of seven clusters were identified with a predominance of diabetes, hypertension, seden-
tary behavior, and abdominal obesity (O/E = 2.28). Older adults were more likely to present with physical 
inactivity, diabetes, blood pressure, and sedentary behavior simultaneously (Odds Ratio [OR] = 7.78; 95% 
confidence interval [CI] = 1.25–48.42). Negative health perception was associated with the combination 
of high blood pressure, sedentary behavior, and abdominal obesity (OR = 0.23; 95%CI = 0.25–0.92); female 
sex with the cluster of physical inactivity and abdominal obesity (OR = 0.12; 95%CI = 0.04–0.35); and the 
occurrence of physical inactivity without the presence of other factors (OR = 3.87; 95%CI = 1.66–8.99).
CONCLUSIONS: The combination of risk factors related to metabolic changes represents a greater prob-
ability of health problems than individual factors. Therefore, investigating the association between these 
factors will help in planning targeted interventions.
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of analysis allows the identification of coexisting and aggregated 
different risk factors, enabling the evaluation of the most preva-
lent clusters.

Therefore, understanding common clusters of metabolic risk 
factors is relevant for the primary prevention of a specific target and 
the promotion of broader health policies,12,13 to apply more appro-
priate strategies for the management and prevention of health risks 
in a population.14,15 However, research on the clustering of meta-
bolic risk factors among the Brazilian population is still incipient. 

OBJECTIVE
This study aimed to investigate the aggregation of factors related 
to metabolic changes in older individuals.

METHODS

Study design and sample
This cross-sectional study, based on data from the project titled 
“Monitoring the Health Conditions of the Elderly in a Small 
Municipality (MONIDI),” was conducted in the municipality of 
Ibicuí, state of Bahia, in 2014.

The target population of the current study was comprised of 
randomly selected older people of both sexes, aged 60 years or 
older, who were enrolled in the Family Health Strategy (FHS) of the 
municipality. The sample size was determined based on criteria for 
finite populations,16 adopting a significance level of 5%, 95% confi-
dence interval (CI), and tolerable error of 3%. An additional 10% of 
individuals were included in the sample to compensate for possible 
losses and refusals, resulting in a total sample of 310 older individuals.

The exclusion criteria included being bedridden, having 
Alzheimer’s disease or other neurological and cognitive disor-
ders, being diagnosed and reported by FHS professionals, the 
absence of any body segment, and conditions that would prevent 
participation in the physical fitness assessment or their ability to 
answer the questionnaire. Individuals who lacked information on 
any factors related to the metabolic changes used for the cluster 

analysis were excluded. After applying the eligibility criteria, 287 
older adults were included in the final sample.

Data collection and study variables
Data were collected using the Elderly Health Assessment 
Instrument tool.17 This instrument was used in the Family Health 
Units, along with a physical assessment conducted by a previ-
ously trained team. Older individuals were invited to visit the 
units on the day of data collection and were informed about the 
relevance and objectives of the study. Face-to-face interviews, 
physical tests, and anthropometric assessments were conducted.

For the current study, sociodemographic information and per-
ceptions of health status were used as independent variables. These 
included sex (female or male), age (dichotomized into 60–79 years 
and ≥ 80 years), race/color (self-reported and categorized as white 
and non-white [black, brown, yellow, and indigenous]), marital 
status (with a partner or without a partner), income (< 1 mini-
mum wage or ≥ 1 minimum wage), schooling (in completed years 
of study, categorized as literate and illiterate), and perceived health 
(dichotomized into positive [excellent, very good, and good] and 
negative [fair and poor]).

The five factors related to metabolic changes, which were used 
in the cluster analysis, are listed in Table 1.

Data analysis
Descriptive statistics, including absolute and relative frequencies, 
were used in the data analysis to characterize behaviors related 
to metabolic changes based on the described variables. For the 
cluster analysis, the joint probability of these behaviors was cal-
culated. The presence of clustering was verified by the ratio of 
observed (O) to expected (E) prevalence, with clusters defined as 
combinations where the O/E ratio was greater than 1.20.22

Logistic regression analysis was used to examine the associa-
tions between each combination of behaviors and independent vari-
ables. Combinations with the highest observed prevalence and O/E 
ratios greater than 1.20 were included in the adjustment models.

Table 1. Description of the factors used in this study

Factors Evaluation in research Definition applied
Abdominal 
obesity (AO)

Anthropometric measurements of waist circumference (WC) were 
used to assess abdominal obesity (males ≥ 94; females ≥ 80).

Classified based on WHO recommended values for females and males.18

Self-reported 
diabetes (D)

Noted by the following question: Do you have any of the health 
problems listed below? Diabetes (yes or no)

Verified by an affirmative answer to the question.19

High blood 
pressure (BP)

Noted by the following question: Do you have any of the health 
problems listed below? High blood pressure (yes or no).

Verified by an affirmative answer to the question.19

Sedentary 
behavior (SB)

Assessed through questions taken from the International Physical 
Activity Questionnaire (IPAQ), a version adapted for older Brazilians.

Verified by calculating the average time spent in sedentary behavior.20

Physical 
inactivity (PI)

Assessed through the question: How would you rate your leisure-
time physical activity?

Those who reported not practicing physical activity (light, 
moderate, or intense) in their free time were considered 

insufficiently active in their leisure time.21

WHO = World Health Organization.
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To identify the variables associated with each group, the odds 
ratio (OR) was adopted as an effect measure, with a 95%CI obtained 
through logistic regression analysis. All variables with a signifi-
cance level of less than 0.20 in the bivariate analysis were included 
in the adjusted models. The multiple logistic regression analysis 
was conducted using models that included all preselected inde-
pendent variables with a backward stepwise selection method. 
Analyses were performed using STATA software (version 14.0; 
StataCorp LLC, College Station, Texas, United States).

Ethical aspects
This study adhered to the ethical principles of the Declaration 
of Helsinki by the World Medical Association and Resolution 
466/2012 of the National Health Council. The research protocols 
were evaluated and approved on April 11, 2024, by the Human 
Research Ethics Committee of the Universidade Estadual do 
Sudoeste da Bahia (UESB) (CAAE: 22969013.0.0000.0055). 
All participants provided written informed consent before 
participation.

RESULTS 
The sociodemographic profiles of the participants and the prev-
alence of factors related to metabolic changes are shown in 
Table 2. The sample primarily consisted of older people aged 60 
to 79 years (83.62%), females (54.01%), and those living without 
a partner (50.1%). Non-white races/colors were the most preva-
lent (69.3%) among the participants, and the majority were liter-
ate (56.1%).

The most common risk factors identified were physical inactiv-
ity (68.2%) and abdominal obesity (55.4%). Regarding the associa-
tions between isolated risk factors and sociodemographic character-
istics, older individuals who were illiterate were significantly more 
inactive (P = 0.042), those who lived without a partner reported 
more time spent in sedentary behavior (P = 0.036), and females had 
a higher prevalence of abdominal obesity (P < 0.001). Additionally, 
there was a greater prevalence of negative health perceptions among 
participants with diabetes (P = 0.047) (Table 2).

Overall, seven combinations were observed with an O/E value 
greater than 1.20. The combination of diabetes (D), high blood pres-
sure (BP), sedentary behavior (SB), and abdominal obesity (AO) 
was most prevalent (O/E = 2.28; 95%CI = 2.14–2.41) (Table 3).

The prevalence of the most frequent groups based on sociode-
mographic characteristics and health perceptions of older adults 
is shown in Table 4.

When analyzing the combination of three simultaneous risk 
factors, a larger cluster was observed for the combination of 
physical inactivity, diabetes, and sedentary behavior (O/E = 1.61; 
95%CI = 1.43–1.79). Among the combinations of two factors, the 
highest score was identified for the combination of physical inac-
tivity and abdominal obesity (O/E = 1.22; 95%CI = 1.11–1.33). 
In the evaluation of the presence of only one of the factors with-
out the presence of the others, physical inactivity had the highest 
prevalence (O/E = 1.27; 95%CI = 1.13–1.40) (Table 3).

In the multivariate analysis, associations were observed between 
the oldest age group and a combination of physical inactivity, dia-
betes, high blood pressure, and sedentary behavior (OR = 7.78; 

Table 2. Prevalence of factors related to metabolic changes according to sociodemographic variables. MONIDI, Ibicuí/BA, 2014

Variables
Total Physical inactivity Diabetes High blood pressure Sedentary behavior Abdominal obesity
n (%) n (%) P value n (%) P value n (%) P value n (%) P value n (%) P value

Total 287 (100%) 196 (68.29) 41 (14.29) 122 (42.51) 124 (43.21) 159 (55.40)
Age (years)

60–79 240 (83.62) 164 (68,33) 0.973 31 (12.92) 0.134 101 (42.08) 0.742 102 (42.50) 0.586 138 (57.50) 0.106
≥80 47 (16.38) 32 (69.09) 10 (21.28) 21 (44.68) 22 (46.81) 21 (44.68)

Sex
Female 155 (54.01) 110 (70.97) 0.291 18 (11.61) 0.161 67 (43.23) 0.790 64 (41.29)  0.478 120 (77.42)  <0.001
Male 132 (45.99) 86 (65.15) 23 (17.42) 55 (41.67) 60 (45.45) 39 (29.55) 

Race/color (271)
White 83 (30.63) 51 (61.45) 0.131 15 (18.07) 0.202 31 (37.35) 0.260 35 (42.17) 0.762 49 (59.04)  0.569
Non-white 188 (69.37) 133 (70.74) 23 (12.23) 84 (44.68) 83 (44.15) 114 (55.32)

Marital status
Without a partner 144 (50.17) 92 (63.89) 0.108 19 (13.19) 0.596 65 (45.14) 0.366 71 (49.31)  0.036 80 (55.56)   0.958
With a partner  143 (49.83) 104 (72.73) 22 (15.38) 57 (39.86) 53 (37.06) 79 (55.24)

Schooling 
Literate  161 (56.10) 102 (63.35) 0.042 18 (11.18) 0.089 64 (39.75) 0.285 71 (44.10)  0.730 97 (60.25)   0.062
Illiterate 126 (43.90) 94 (74.60) 23 (18.25) 58 (46.03) 53 (42.06) 62 (49.21)

Perceived health
Positive  110 (38.33) 71 (64.55) 0.282 10 (9.09) 0.047 45 (40.91) 0.666 49 (44.55) 0.718 67 (60.91) 0.139
Negative  177 (61.67) 125 (70.62) 31 (17.51) 77 (43.50) 75 (42.37) 92 (51.98)

n = number of individuals per variable; % = Percentage; P value = Pearson’s chi-square test.
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95%CI = 1.25–48.42); negative perception of health was associated 
with a combination of high blood pressure, sedentary behavior, and 
abdominal obesity (OR = 0.23; 95%CI = 0.25–0.92); female sex was 
associated with a combination of physical inactivity and abdominal 
obesity (OR = 0.12; 95%CI = 0.04–0.35); and male sex was asso-
ciated with a combination of physical inactivity without the pres-
ence of other risk factors (OR = 3.87; 95%CI = 1.66–8.99). These 
associations remained significant even after adjustments (Table 5).

DISCUSSION
This study investigated the clustering of factors related to met-
abolic changes in older individuals. Of the 32 possible combi-
nations identified in the cluster analysis, seven clusters whose 
risk factors did not occur independently in the population were 
verified. The co-occurrence of risk factors related to metabolic 
changes represents a greater probability of future cardiovascular 
complications than any single risk factor in isolation.23

Among the five factors related to metabolic changes, physical 
inactivity was present in five of the seven combinations with the 
highest observed-to-expected prevalence ratio. This result aligns 
with studies showing a consistent relationship between the increase 
in the prevalence of MS and insufficient levels of physical activity 
in Western populations.7,24,25 In older Brazilians, an increase in the 
level of physical activity was associated with a 33% lower chance 
of developing MS than inactivity.26

When analyzing the association between the groups with the high-
est prevalence and independent variables, the oldest individuals were 
seven times more likely to simultaneously present four of the five fac-
tors related to metabolic changes: physical inactivity, diabetes, arterial 
hypertension, and sedentary behavior. Previous findings reinforce this 
result and demonstrate how physical inactivity and sedentary behavior 
(both strongly related to obesity) are associated with an increased risk 
of several chronic diseases, including heart disease, diabetes, hyper-
tension, osteoporosis, depression, and several types of cancers.27,28

Table 3. Prevalence of cluster of factors related to metabolic changes in older individuals. MONIDI, Ibicuí/BA, 2014

Risk factors PI D BP SB AO O(%) O/E 95%CI
5 + + + + + 1.05 1.06 (0.88–1.23)
4 - + + + + 1.05 2.28 (2.14–2.41)
4 + - + + + 6.97 1.17 (1.01–1.33)
4 + + - + + 1.05 0.78 (0.60–0.96)
4 + + + - + 1.74 1.33 (1.15–1.51)
4 + + + + - 1.74 2.18 (2.01–2.34)
3 - - + + + 3.48 1.26 (1.08–1.44)
3 - + - + + 0.0 0.0 (-0.16–0.16)
3 - + + - + 0.70 1.16 (1.00–1.31)
3 - + + + - 0.35 0.94 (0.83–1.06)
3 + - - + + 7.32 0.91 (0.77–1.05)
3 + - + - + 5.57 0.71 (0.57–0.85)
3 + - + + - 4.88 1.02 (0.85–1.19)
3 + + - - + 1.38 0.78 (0.60–0.96)
3 + + - + - 1.74 1.61 (1.43–1.79)
3 + + + - - 0.70 0.67 (0.49–0.84)
2 - - - + + 2.79 0.75 (0.57–0.92)
2 - - + - + 3.83 1.05 (0.88–1.23)
2 - - + + - 2.44 1.10 (0.91–1.28)
2 + - - - + 12.89 1.22 (1.11–1.33)
2 + - - + - 5.77 0.89 (0.73–1.05)
2 + - + - - 5.18 0.82 (0.67–0.98)
2 + + - - - 0.70 0.49 (0.31–0.67)
2 - + - - + 0.70 0.85 (0.68–1.02)
2 - + - + - 0.35 0.70 (0.56–0.84)
2 - + + - - 0.35 0.72 (0.58–0.86)
1 - - - - + 4.88 0.99 (0.82–1.16)
1 - - - + - 2.44 0.81 (0.63–0.99)
1 - - + - - 3.49 1.19 (1.01–1.37)
1 + - - - - 10.80 1.27 (1.13–1.40)
1 - + - - - 0.70 1.06 (0.90–1.22)
0 - - - - - 4.18 1.06 (0.88–1.23)

CI = confidence interval; + = presence of risk behavior; - = absence of risk behavior; O = observed prevalence; O/E = relationship between observed and 
expected prevalence; PI = physical inactivity; D = diabetes; BP = high blood pressure; SB = sedentary behavior; AO = abdominal obesity.



Cluster of factors related to metabolic changes in older individuals: a cross-sectional study | ORIGINAL ARTICLE 

Sao Paulo Med J. 2025;143(2):e2023283     5

Research involving 1,606 older participants in the baseline of 
the Bambuí Project showed a high prevalence of the primary dis-
eases associated with MS, where 77.5% of the participants were 
solely hypertensive, 6.6% were solely diabetic, and 15.9% were 

both hypertensive and diabetic.29 This high prevalence can be 
attributed to increased exposure to risk factors such as physical 
inactivity, sedentary behavior, and obesity with aging, represent-
ing an important public health problem in Brazil.

Table 4. Prevalence of groupings of factors related to metabolic changes according to sociodemographic characteristics and health 
perception of older individuals. MONIDI, Ibicuí/BA, 2014

Variables
D_BP_SB_AO

(Cluster 1)
PI_D_BP_AO

(Cluster 2)
PI_D_BP_SB

(Cluster 3)
BP_SB_AO
(Cluster 4)

PI_D_SB
(Cluster 5)

PI_AO
(Cluster 6)

PI
(Cluster 7)

n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Age (years)

60–79 3 (100.0) 5 (100.00) 2 (40.00)* 10 (100.00) 4 (80.00) 34 (91.89) 26 (83.87)
≥ 80 - - 3 (60.00) - 1 (20.00) 3 (8.11) 5 (16.13)

Sex
Female 2 (66.67) 3 (60.00) 2 (40.00) 8 (80.00) 1 (20.00) 33 (89.9)* 8 (25.81)*
Male 1 (33.33) 2 (40.00) 3 (60.00) 2 (20.00) 4 (80.00) 4 (10.81) 23 (74.19)

Race/color (282)
White 1 (33.33) 3 (60.00) 2 (66.67) 2 (20.00) 1 (20.00) 6 (17.14) 10 (34.48)
Non-white 2 (66.67) 2 (40.00) 1 (33.33) 8 (80.00) 4 (80.00) 29 (82.86) 19 (65.52)

Marital status
Without a partner 2 (66.67) 1 (20.00) 4 (80.00) 7 (70.00) 2 (40.00) 18 (48.65) 13 (41.94)
With a partner 1 (33.33) 4 (80.00) 1 (20.00) 3 (30.00) 3 (60.00) 19 (51.35) 18 (58.06)

Schooling
Literate 1 (33.33) 3 (60.00) 2 (40.00) 7 (70.00) 3 (60.00) 19 (51.35) 15 (48.39)
Illiterate 2 (66.67) 2 (40.00) 3 (60.00) 3 (30.00) 2 (40.00) 18 (48.65) 16 (51.61)

Perceived health
Positive - 1 (20.00) 2 (40.00) 7 (70.00)* 2 (40.00) 12 (32.43) 13 (41.94)
Negative 3 (100.00) 4 (80.00) 3 (60.00) 3 (30.00) 3 (60.00) 25 (67.57) 18 (58.06)

N = number of individuals per variable; % = Percentage; *P value = < 0.05; PI = physical inactivity; D = diabetes; BP = high blood pressure; SB = sedentary 
behavior; AO = abdominal obesity.

Table 5. Results of multiple logistic regression between groups of factors related to metabolic changes and independent variables. 
MONIDI, Ibicuí/BA, 2014

Variables
PI_D_BP_SB BP_SB_AO PI_AO PI
OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)

Age (years)
60–79 1 - - -
≥ 80 7.78 (1.25–48.42) - - -

Sex
Female 1 1 1 1
Male 1.47 (0.23–9.25) 0.25 (0.05–1.22) 0.12 (0.04–0.36) 3.87 (1.66–8.99)

Race/color (282)
White - - 1 -
Non-white - - 1.34 (0.97–1.84) -

Marital status
Without partner - - - -
With partner - - 1.69 (0.79–3.61) -

Schooling 
Literate - - - 1
Illiterate - - - 1.40 (0.65–3.01)

Perceived health 
Positive - 1 - -
Negative - 0.23 (0.25–0.92) - -

CI = confidence interval; OR = odds ratio; PI = physical inactivity; D = diabetes; BP = high blood pressure; SB = sedentary behavior; AO = abdominal obesity.



ORIGINAL ARTICLE | Santos CA, Santos MA, Santos MA, Dias MF, Carneiro LRV, Rocha SV

6     Sao Paulo Med J. 2025;143(2):e2023283

Sedentary behavior establishes a positive relationship between 
risks and the health of older individuals. Time spent watching tele-
vision and total sitting time greater than 2 h/day were associated 
with an increased relative risk of MS30 and increased risk of obe-
sity.31 Individuals who spend more time in a sitting and/or inclined 
position (> 5 h/day) were 4.5 and 2.9 times more likely to have 
diabetes mellitus and dyslipidemia, respectively, compared with 
those with lower levels of sedentary behavior.32

The prevalence of the concomitant occurrence of multiple fac-
tors related to metabolic changes in the older population has rarely 
been described in national literature. A study involving patients 
with diabetes and hypertension monitored by the FHS in the state 
of Pernambuco reported that older adults (> 60 years) were more 
likely to spend 6 h/day or more sitting compared with those in the 
younger age group (20–59 years old).33

In this study, older adults with a negative perception of their 
health were more likely to present with high blood pressure, sed-
entary behavior, and abdominal obesity. These results align with 
findings from a previous study conducted on the Chilean national 
population, which indicated that a combination of physical activity 
and minimal time spent on behaviors related to sitting proved to be 
beneficial as a marker of adiposity and cardiometabolic health. Data 
from this study suggest that increased physical activity in people cat-
egorized as highly sedentary can help mitigate cardiometabolic risk.34

Both high blood pressure and abdominal obesity are associated 
with a higher risk of mortality from cardiovascular diseases.26,35 In 
Brazil, high BP affects more than 60% of the older population, con-
tributing directly or indirectly to 50% of deaths from cardiovascu-
lar diseases, and shows a direct and linear association with aging.26

Studies have indicated a statistically significant association 
between sedentary behavior and abdominal obesity.36,37 A possi-
ble hypothesis for this association is that sedentary behavior pro-
motes lower energy expenditure, replaces daily activities—even 
light intensity—and stimulates the consumption of high-calorie 
foods, which can result in greater adiposity.38,39 However, the com-
bined association between these two factors and high blood pres-
sure requires further investigation.

A survey conducted among climacteric females showed that 
abdominal obesity was associated with a sedentary lifestyle, elevated 
total cholesterol levels, and high blood pressure.40 The association 
between hypertension and abdominal obesity was observed in a 
22-year Chinese cohort study, which demonstrated that body mass 
index and waist circumference significantly predicted the devel-
opment of hypertension.41

However, the mechanism underlying the association between 
abdominal obesity and hypertension remains unclear. Nevertheless, 
the increase in adipose tissue likely leads to the release of a vari-
ety of adipokines linked to decreased production and utilization 
of nitric oxide, which plays important roles in regulating vascular 

tone and suppressing vascular smooth muscle cell proliferation. 
Therefore, a reduction in the effects of nitric oxide is associated 
with endothelial dysfunction and high blood pressure.41-43

In the current study, the simultaneous occurrence of physical 
inactivity and abdominal obesity was higher in females than in males. 
However, when evaluating the behavior of physical inactivity alone, 
males exhibited a 3.87 times greater probability of being physically 
inactive than females. These results suggest that females had a lower 
probability of being physically inactive when considered independently.

Physical inactivity and abdominal adiposity are associated 
with persistent low-grade systemic inflammation. A previous study 
highlights a probable link between these factors and a “sedentary-
vicious cycle,” where physical inactivity leads to chronic inflam-
mation induced by the accumulation of visceral fat and is com-
monly accompanied by fatigue and loss of muscle mass, which 
proportionally affects the ability to engage in physical activity.44

Our results reinforce the concept of distinguishing the clinical 
expression of metabolic changes according to sex, where the higher 
prevalence of physical inactivity and abdominal obesity among females 
may be related to postmenopausal status.40,45 A study conducted with 
climacteric females strengthened this relationship, demonstrating a 
higher prevalence of abdominal obesity in physically inactive females.40

Changes in menopause-related sex hormone levels have an 
additional negative impact on metabolic health.46 These changes 
are associated with changes in fat distribution patterns, visceral 
accumulation, and increased waist circumference47,48 and changes in 
metabolic biomarkers49 and decreased muscle mass.50 Consequently, 
menopause has a strong potential to contribute to the development 
or worsening of MS in females.51

A study showed that females have a higher percentage of bar-
riers to engaging in physical activity than males.52 The barriers are 
socially constructed sex roles, the burden of managing the home, 
difficulty in accessing physical activity spaces and leisure oppor-
tunities, violence in public spaces, and the higher prevalence of 
comorbidities in females. These factors may explain the higher 
prevalence of physical inactivity in this group.53-56

The limitation of this study is that the information on self-
reported sedentary behavior and physical activity, although a 
widely used strategy in epidemiological investigations, may be 
susceptible to memory bias. However, this study evaluated many 
older adults living in a region characterized by low education and 
income and insufficient access to health services. To the best of 
our knowledge, this is the first study to investigate the combined 
effects of multiple factors related to metabolic changes in a sample 
of older individuals from Bahia.

CONCLUSION
The grouping of risk factors related to metabolic changes was 
associated with a greater risk of future cardiovascular problems 
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than any individual risk factor. Therefore, this study is impor-
tant, as its findings will help in planning interventions target-
ing the most prevalent combinations. Further studies using the 
same methodological approach could enhance the knowledge 
of common risk clusters in this population. Additionally, this 
study emphasizes the importance of promoting increased physi-
cal activity among the older population and reducing sedentary 
time through public health policies as strategies for reducing car-
diometabolic risk.
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An intricate relationship between growing trade, population migration, and mobility has 
emerged as a significant force shaping the dynamics of infectious disease spread.1 In today’s glo-
balized world, the intensification of international connectivity and advancements in transporta-
tion technologies have opened unprecedented avenues for pathogens to cross borders swiftly.2 
The recent coronavirus disease pandemic vividly illustrates how extensive transportation net-
works and heightened interconnectivity facilitate the rapid global dissemination of pathogens.3

In this scenario, the Latin American Integration Route (RILA), also known as the Bioceanic 
Corridor, represents a strategic logistical integration project aimed at establishing a direct con-
nection between the Atlantic and Pacific Oceans, thus promoting efficient interconnections 
among different countries in South America. This ambitious corridor connecting Brazil, Paraguay, 
Argentina, and Chile holds the potential to boost trade, reduce distances, and strengthen eco-
nomic ties among the involved nations.4 Its history traces back to regional integration initiatives 
in South America, especially among Mercosur countries, aiming to create a land Route facilitat-
ing the transportation of goods and stimulating economic development in the traversed regions.5

In Brazil, the RILA begins in the state of Mato Grosso do Sul and passes through strategic 
cities, such as Campo Grande and Porto Murtinho. Upon entering Paraguay, it traverses locali-
ties, such as Carmelo Peralta, Mariscal José Félix Estigarribia, Boquerón, and Pozo Hondo. In 
Argentina, the Corridor covers Misión La Paz, Tartagal, Jujuy, and Salta before reaching Chile 
and connecting to the ports of Mejillones and Iquique.6

With respect to the RILA, the state of Mato Grosso do Sul has gained attention for grappling with 
endemic arboviruses and infectious diseases. The intricate interplay of macro-environmental and 
cultural factors, involving the expansion of railway infrastructure, deforestation of natural habitats, 
and environmental alterations, has significantly amplified the influx of individuals, including work-
ers, travelers, and migrants, who are eagerly pursuing economic opportunities. The establishment 
of settlements in close proximity to railway lines and unbridled urban expansion compounds the 
challenges, as evidenced by the heightened prevalence of diseases such as leishmaniasis and den-
gue.7,8 Furthermore, municipalities near the RILA in the state of Mato Grosso do Sul have shown 
a higher incidence of tuberculosis than the Brazilian average.9 This unfavorable situation may be 
further exacerbated by the continuous flow of people through the Bioceanic Corridor.

Directing attention to the health of travelers within this region is important and demands 
collaborative efforts among the nations along the RILA.10 The concept of “traveler health” takes 
center stage, emphasizing not only the well-being of individuals on the move but also the poten-
tial impact on the global public health. Educational initiatives are of utmost significance, aiming 
to raise awareness about the risks associated with arboviruses and emphasize preventive mea-
sures.11 This includes immunization as well as an understanding of the environmental factors 
contributing to disease transmission.12

Notably, since 2022, the governments of Brazil, Paraguay, Argentina, and Chile have been meet-
ing at the “Subnational Territories Forum of the Bioceanic Capricorn Corridor” event. In 2024, the 
forum held its 5th meet, focusing on issues such as economic development, governance, logistics, 
transportation, and tourism.13-15 However, despite the critical health challenges posed by increased 
mobility, the topic of health has yet to gain significant visibility on the forum’s agenda or in interna-
tional agreements. This oversight underscores the need for a greater emphasis on health strategies to 
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address the emerging risks associated with the Bioceanic Corridor 
and ensure a more comprehensive approach to regional integration. 
The project for constructing the Bioceanic Corridor must go beyond 
the economic benefits,16 and its effects on the health and quality of 
life of the population should be investigated.

Limitations
This paper offers a critical and forward-looking perspective 
on the health challenges associated with the RILA. However, 
it is  important to acknowledge that this analysis is preliminary 
and is based on current data and scenarios that may evolve over 
time. The discussion presented here is limited by the data avail-
ability and the inherent complexity of the global health phenom-
ena, which involve numerous variables and dynamic factors.

Future directions
We have determined that health policies should be directed 
towards the RILA. Preventive strategies should address the root 
causes of disease spread, focusing on sustainable development 
practices that consider public health implications. Initiatives 
advocating responsible urbanization and reforestation play a 
fundamental role in mitigating the environmental factors that 
contribute to disease propagation. As the RILA becomes a focal 
point of regional integration, a comprehensive approach to global 
health strategies must be the public policy.

Ensuring accessible and quality healthcare services along the 
Corridor is the cornerstone of disease control. The strategic estab-
lishment of healthcare facilities along the RILA and ensuring the 
availability of necessary medical resources contribute significantly 
to the effective management of health risks.

Moreover, we emphasize the importance of research in under-
standing the intricate relationship between the RILA and health 
dynamics. Research initiatives should explore the specific health 
challenges faced by travelers along the Corridor, focusing on the 
prevalence of arboviruses, infectious disease transmission patterns, 
and socio-environmental factors influencing health outcomes. 
Collaborative research initiatives across the involved countries can 
provide valuable insights into formulating evidence-based strate-
gies for health protection.

Formulation of cross-border agreements and protocols among 
the countries involved is imperative. These agreements should 
outline joint efforts to monitor and manage the health risks asso-
ciated with the RILA. Information-exchange mechanisms, early 
warning systems, and coordinated responses to disease outbreaks 
are essential components of such agreements.

CONCLUSION
Transnational collaboration plays a pivotal role in addressing the 
health challenges posed by the RILA. Comprehensive strategies 

encompassing education, prevention, and healthcare, supported 
by robust international cooperation and research endeavors, are 
essential to minimize the impact of population mobility on dis-
ease transmission. The conclusion of this monumental project 
slated for the year 2027 raises some questions. Are we truly pre-
pared for the potential impact of RILA on Brazil and the world? 
Are we adequately considering the ramifications of disease spread 
and traveler health? The intricate interplay between increased 
connectivity and disease dynamics necessitates a proactive and 
vigilant approach to ensure the well-being of both the local and 
transient populations along the Corridor. As a global community, 
are we adept to meet this challenge and prepare for the health 
implications that come with such transformative endeavors?
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3.	 Full name of each author. The editorial policy of the São Paulo 
Medical Journal is that abbreviations of authors’ names must not 
be used; therefore, we ask that names be stated in full, without 
using abbreviations;

4.	 Place or institution where the work was developed, city and 
country;  

5.	 Each author should indicate the way his/her name should be used 
in indexing. For example: for “João Costa Andrade”, the indexed 
name could be “Costa-Andrade J.” or “Andrade JC”, as preferred;

6.	 The author’s professional background (Physician, Pharmacist, 
Nurse, Dietitian or another professional description, or Under-
graduate Student); and his/her position currently held (for exam-
ple, Master’s or Doctoral Student, Assistant Professor, Associate 
Professor or Professor), in the department and institution where 
he/she works, and the city and country (affiliations);
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7.	 Each author should present his/her ORCID identification number (as 
obtained from  HYPERLINK “http://www.orcid.org/” www.orcid.org); 

8.	 Each author must inform his contribution, preferably following 
the CRediT system (see above in Authorship);

9.	 Date and venue of the event at which the paper was presented, if 
applicable, such as congresses, seminars or dissertation or thesis 
presentations.

10.	Sources of financial support for the study, bursaries or fund-
ing for purchasing or donation of equipment or drugs. The 
protocol number for the funding must be presented with the 
name of the issuing institution. For Brazilian authors, all 
grants that can be considered to be related to production of 
the study must be declared, such as fellowships for under-
graduate, master’s and doctoral students; along with possible 
support for postgraduate programs (such as CAPES) and for 
the authors individually, such as awards for established inves-
tigators (productivity; CNPq), accompanied by the respective 
grant numbers.

11.	 Description of any conflicts of interest held by the authors 
(see above). 

12.	 Complete postal address, e-mail address and telephone number 
of the author to be contacted about the publication process in the 
Journal (the “corresponding author”). This author should also 
indicate a postal address, e-mail address and telephone number 
that can be published together with the article. São Paulo Medical 
Journal recommends that an office address (rather than a residen-
tial address) should be informed for publication.
Second page: abstract and keywords
The second page must include the title and a structured abstract in 

English with a maximum of 250 words. References must not be cited 
in the abstract.

The following headings must be used in the structured abstract:
•	 Background – Describe the context and rationale for the study;
•	 Objectives - Describe the study aims. These aims need to be con-

cordant with the study objectives in the main text of the article, 
and with the conclusions; 

•	 Design and setting – Declare the study design correctly, and the 
setting (type of institution or center and geographical location);

•	 Methods – Describe the methods briefly. It is not necessary to give 
all the details on statistics in the abstract;

•	 Results – Report the primary results;
•	 Conclusions – Make a succinct statement about data interpre-

tation, answering the research question presented previously. 
Check  that this is concordant with the conclusions in the main 
text of the article;

•	 Clinical Trial or Systematic Review Registration – Mandatory for 
clinical trials and systematic reviews; optional for observational 
studies. List the URL, as well as the Unique Identifier, on the pub-
licly accessible website on which the trial is registered.

•	 MeSH Terms - Three to five keywords in English must be chosen 
from the Medical Subject Headings (MeSH) list of Index Med-
icus, which is available at http://www.ncbi.nlm.nih.gov/sites/
entrez?db=mesh.These terms will help librarians to quickly index 
the article.

•	 Author keywords - The authors should also add three to six “author 
keywords” that they think express the main article themes. These 
keywords should be different from the MeSH terms and preferably 
different from words already used in the title and abstract, so as to 
improve the discoverability of the article by readers doing a search 
in PubMed. They provide an additional chance for the article to be 
retrieved, read and cited. Combinations of words and variations 
(different wording or plurals, for example) are encouraged.
References
For any manuscript, all statements in the text that do not result 

from the study presented for publication in the São Paulo Medical 
Journal but from other studies must be accompanied by a quotation 
of the source of the data. All statements regarding health statistics and 
epidemiological data should generally be followed by references to the 
sources that generated this information, even if the data are only avail-
able electronically.

São Paulo Medical Journal uses the reference style known as the 
“Vancouver style,” as recommended by the International Commit-
tee of Medical Journal Editors (ICMJE). Follow the instructions and 
examples at www.icmje.org, item “References”, for the format. 

In the text, the references must be numbered in the order of cita-
tion. The citation numbers must be inserted after periods/full stops 
or commas in sentences, and in superscript (without parentheses or 
square brackets). References cited in the legends of tables and figures 
must maintain sequence with the references mentioned in the text.

In the list of references, all the authors must be listed if there are 
up to and including five authors; if there are six or more, the first three 
should be cited, followed by the expression “et al.” For books, the city 
of publication and the name of the publishing house are mandatory. 
For texts published on the internet, the complete uniform resource 
locator (URL) or address is necessary (not only the main home page 
of a website or link), so that by copying the complete address into a 
computer internet browser, the Journal’s readers will be taken to the 
exact document cited, and not to a general website.

At the end of each reference, please insert the “PMID” number (for 
papers indexed in PubMed) and the link to the “DOI” number if available.

Authors are responsible for providing a complete and accurate list 
of references. All references cited in the text must appear in the refer-
ence list, and every item in the reference list must be cited in the text. 
Also, citations must be in the correct sequence.

Manuscripts that do not follow these guidelines for references will 
be returned to the authors for adjustments.

The reference list should be inserted after the conclusions and 
before the tables and figures.
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Figures and tables
Images must be submitted at a minimum size that is reproduc-

ible in the printed edition. Figures should be sent at a resolution of 
300 DPI and minimum size of 2,500 pixels (width) and be recorded 
in “.jpg” or “.tif ” format. Images submitted in inadequate formats will 
not be accepted.

Images must not be embedded inside Microsoft PowerPoint or 
Microsoft Word documents, because this reduces the image size. 
Authors must send the images separately, outside of .doc or .ppt doc-
uments. Failure to send the original images at appropriate sizes leads 
to paper rejection before peer review.

Flowcharts are an exception: these must be drawn in an editable 
document (such as Microsoft Word or PowerPoint), and should not 
be sent as an image that can’t be changed.

Figures such as bars of line graphs should be accompanied by 
the tables of data from which they have been generated (for example, 
sending them in the Microsoft Excel spreadsheets, and not as image 
files). This allows the Journal to correct legends and titles if necessary, 
and to format the graphs according to the Journal’s style. Graphs gen-
erated from software such as SPSS or RevMan must be generated at the 
appropriate size, so that they can be printed (see above). Authors must 
provide internal legends/captions in correct English.

All the figures and tables should be cited in the text. All figures and 
tables must contain legends or titles that precisely describe their content 
and the context or sample from which the information was obtained 
(i.e. what the results presented are and what the kind of sample or set-
ting was). The reader should be able to understand the content of the 
figures and tables simply by reading the titles (without the need to con-
sult the text), i.e. titles should be complete. Acronyms or abbreviations 
in figure and table titles are not acceptable. If it is necessary to use acro-
nyms or abbreviations inside a table or figure (for better formatting), 
they must be spelled out in a legend below the table or figure.

For figures relating to microscopic findings (i.e. histopathological 
results), a scale must be embedded in the image to indicate the mag-
nification used (just like in a map scale). The staining agents (in his-
tology or immunohistochemistry evaluations) should be specified in 
the figure legend.
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