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How did the Brazilian military use to get sick before Covid-19? An analysis of the
hospitalization profile of the active-duty personnel in the Brazilian Army Central
Hospital from 1998 to 2018

Como os militares brasileiros adoeciam antes da Covid-19? Uma analise do perfil de internacao dos
militares da ativa no Hospital Central do Exército Brasileiro de 1998 a 2018

¢Como se enfermaron los militares brasilefios antes del Covid-19? Un anélisis del perfil de
hospitalizacion del personal militar en servicio activo en el Hospital Central del Ejército Brasilefio
de 1998 a 2018
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Abstract

Background: The covid-19 pandemic showed how understanding the epidemiology of specific populations is
extremely necessary for adequate health care. For this, it is necessary to know the health-disease profile of the military
population (which differs from civilians), but free from the biases that the exceptional events of this catastrophe could
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generate. Aims:; The study aims to characterize the temporal trend and the profile of hospitalizations of active-duty
military admitted to the Brazilian Army Central Hospital from 1998 January 1st to 2018 December 31st (before
Covid-19 pandemic). Methodology: Analytical cross-sectional study with non-nominal secondary data from the
records of the Hospital Information System of the Brazilian Army Central Hospital. Simple linear regression
(p<0.005) and descriptive statistics were performed. Results: 20,292 hospitalizations were recorded in the period, of
which 93.2% were for males (no change in time trend) and 6.2% were for female (with a significant increase in the
historical series). Among males, the predominant age bracket was “21 to 30 years old” (44.5%), “brown” race
(47.3%), “Corporals and Soldiers” ranks (61.8%) and hospitalized by the group of specialties of “Orthopedics,
Traumatology, and Rheumatology” (33.9%). For females, the predominant age bracket was “31 to 40 years old”
(51.4%), “white” race (55%), “Non-commissioned officers” ranks (58.9%) and hospitalized by the group of
specialties “Gynecology and Obstetrics” (43, 1%). Conclusions: During the studied period, among the active-duty
military personnel hospitalized, there was a predominance of males, young, Corporals and Soldiers with
musculoskeletal impairment.

Keywords: Military health; Hospitalization; Health profile; Epidemiology; Cross-sectional studies.

Resumo

Introducdo: A pandemia por covid-19 mostrou como o entendimento da epidemiologia de populacdes especificas é
extremamente necessario para uma assisténcia em salde adequada. Para isso, é preciso conhecer o perfil salde-doenca
da populacéo militar (que difere da civil), mas livre dos vieses que 0s eventos excepcionais dessa catastrofe podem
gerar. Objetivo: O estudo tem por objetivo caracterizar a tendéncia temporal e o perfil das internagdes de militares da
ativa internados no Hospital Central do Exército Brasileiro no periodo de 1° de janeiro de 1998 a 31 de dezembro de
2018 (antes da pandemia de Covid-19). Metodologia: Estudo transversal analitico com dados secundarios nao
nominais dos prontuarios do Sistema de Informagéo Hospitalar do Hospital Central do Exército Brasileiro. Regressao
linear simples (p<0,005) e estatistica descritiva foram utilizadas. Resultados: No periodo, registraram-se 20.292
internacdes, sendo 93,2% do sexo masculino (para as quais ndo houve alteracdo na tendéncia temporal) e 6,2% para 0
sexo feminino (para as quais houve incremento significativo ao longo da série historica). No sexo masculino houve
predominio da faixa etéria de 21 a 30 anos (44,5%), raca/cor parda (47,3%), circulo dos Cabos e Soldados (61,8%) e
conjunto de especialidades Ortopedia, Traumatologia e Reumatologia (33,9%). Para o sexo feminino houve
predominio da faixa etaria de 31 a 40 anos (51,4%), raca/cor branca (55%), circulo dos Subtenentes e Sargentos
(58,9%) e conjunto da Ginecologia e Obstetricia (43,1%). Conclusdo: No periodo estudado, dentre os militares
internados, observou-se predomindncia do sexo masculino, jovens, Cabos e Soldados e com acometimentos
musculoesqueléticos.

Palavras-chave: Salde militar; Hospitalizag8o; Perfil de saide; Epidemiologia; Estudos transversais.

Resumen

Introduccion: La pandemia de covid-19 demostré cémo el conocimiento de la epidemiologia de poblaciones
especificas es necesario para una adecuada atencion en salud. Para ello, es necesario conocer el perfil de salud-
enfermedad de la poblacién militar (diferente de la poblacién civil), pero libre de los sesgos que pueden generar los
eventos excepcionales de esta catastrofe. Objetivo: El estudio tiene que caracterizar la tendencia temporal y el perfil
de las hospitalizaciones de militares en servicio activo ingresados en el Hospital Central del Ejército Brasilefio (HCE)
desde el 1 de enero de 1998 hasta el 31 de diciembre de 2018 (antes de la pandemia). Metodologia: Estudio
transversal analitico con datos secundarios no nominales de las historias clinicas del Sistema de Informacion
Hospitalaria del HCE. Se utiliz6 regresion lineal simple (p<0,005) y estadistica descriptiva. Resultados: En el periodo,
hubo 20.292 hospitalizaciones, de los cuales el 93,2% eran hombres (no hubo cambio en la tendencia temporal) y el
6,2% eran mujeres (hubo un aumento significativo a lo largo de la serie histérica). Entre los hombres, predominé el
grupo de edad entre 21 y 30 afios (44,5%), mestizo/color (47,3%), Cabos y Soldados (61,8%) y un conjunto de
especialidades Ortopedia, Traumatologia y Reumatologia (33,9%). En las mujeres predominé el grupo etario de 31 a
40 afios (51,4%), raza/color blanco (55%), suboficiales y sargentos (58,9%) y grupo de Ginecologia y Obstetricia (43,
1%). Conclusion: En el periodo estudiado, Entre los militares internados hubo predominio de hombres, jévenes, cabos
y soldados y con trastornos musculoesqueléticos.

Palabras clave: Salud militar; Hospitalizacion; Perfil de salud; Epidemiologia; Estudios transversales.

1. Introduction

The factors related to the military's activity can influence the individual's health in different ways, determining

specific conditions of illness that differentiate them from other professional categories (Dorneles et al., 2017). Among the main

factors that contribute to the morbidity of this workforce are stress, which can trigger several psychiatric disorders (with

particular attention to a post-traumatic stress disorder, depression, burnout syndrome, and suicide) (Nasioudis et al., 2015;
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Chaves et al., 2018; Miao et al., 2018), the physical demands of operational and physical military training associated with the
overload of equipment used for long displacements/patrols (leading to acute and chronic musculoskeletal injuries) (Milgrom et
al., 1985; Lappe et al., 2001; Teodoro & Rosas, 2000; Torres et al., 2014) and the high prevalence of metabolic and
cardiovascular diseases (Hilgenberg et al., 2016). However, while the work activity imposes hostile implications on the health
of the military, the requirement of physical and health examinations during the selection, training, and career of professionals
can provide positive consequences on their life expectancy, creating a paradoxical effect (Hartal et al., 2015).

The military in Brazil are in the Armed Forces (Brazilian Navy, Brazilian Army and Brazilian Air Force) or in the
states’ military police / states” military firemen. The Armed Forces are permanent and regular national institutions that are
intended to defend the State, guarantee the constituted powers, and, if necessary, law and order (Constituicdo, 1988). To assist
in its mission, the Brazilian Army has a Medical Corps which provides support to combatants and the civilian population in
cases of exceptional need. Internally, the Medical Corps also assists military personnel, pensioners, and their dependents
through the SAMMED system (Medical-hospital Care System for Military Personnel and their Dependents) (Brazil, 2022).

SAMMED assists approximately 750,000 people, counting on 29 hospitals, four polyclinics and 28 medical posts,
besides 6,500 civilian health organizations and 3,500 autonomous health professionals (hired, associated, or accredited)
(Brazil, 2022). In this context, the Hospital Central do Exército (Brazilian Army Central Hospital) (HCE) is inserted as the
largest, oldest, and most complex military health organization in the system, being responsible for assistance in any kind of
specialty.

The Covid-19 pandemic changed how the world sees health assistance and the importance of knowing how to allocate
resources based in solid epidemiological data. Because of this, this study aims to understand the sociodemographic and clinical
profile and the temporal trend of hospitalizations of the active-duty military personnel hospitalized in HCE from 1998 to 2018
as a way to help understanding the health-sickness process in the Brazilian military (free from the exceptionally negative

impacts of Sars-Cov 2 from 2019 onwards).

2. Methodology

This is an analytical cross-sectional study carried out using non-nominal secondary data from the HCE hospital
records in the period from 1998 January 1% to 2018 December 31%. The hospital was founded in 1769 and is the largest
military health organization of the Brazilian Army, providing 30,000 to 40,000 monthly consultations to the 1% Military
Region (Rio de Janeiro and Espirito Santo states) or other regions of Brazil in those cases where the local diagnosis and
treatment abilities have been exhausted. Currently, with more than two thousand personnel (military and civilian) and 650
hospital beds in an 83,000 m? area, HCE also has health teaching and research programs (Nasioudis et al., 2015).

The source of the data was HCE's Hospital Information System (SisHCE). Together with HCE's Internal Monitoring
and Control System, SisHCE provides the necessary information for the hospital's management: financial audit, patients
evolution, storing data referring to specialties and administrative areas and diagnostic/logistical support.

The study only included the records of active military personnel - as considered by Law 6880 of December 9, 1980.
Excluded from the analysis were records of retired military personnel, dependents, pensioners, and military schools’ students.
The rank of field marshal was not considered in the study because it exists only in periods of war and the group of “special
officers” was suppressed because there were no patients discriminated as officer aspirants in the evaluated database and the
cadets/students were still in military schools. We also excluded those whose data showed incompatibility between the patient's

age and rank (suggesting database error).
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The study population was divided according to the "Circles and Hierarchical Scale in the Armed Forces" as follows:
“General Officers” (four-stars generals, three-stars generals and two-stars generals), “Senior Officers” (colonels, lieutenant-
colonels and majors), “Middle Officers” (captains), “Subaltern Officers” (first lieutenants and second lieutenants), “Non-
commissioned Officers” (sergeants major, sergeants first class, sergeants second class and sergeants third class) and “Corporals
and Soldiers” (Brazil, 1980).

SisHCE showed 48 medical specialties that were grouped according to the Department of Informatics of the Unified
Health System of the Brazilian Ministry of Health based in the convergence of the area of practice, as follows: “Cardiology
and Cardiovascular Surgery” (including cardiology, cardiac surgery, vascular surgery, angiology, and hemodynamics);
“Orthopedics, Traumatology, and Rheumatology” (including, in addition to the specialties of the same name, hand surgery);
“Neurology and Neurosurgery”; “Gynecology and Obstetrics” (including mastology).

Subspecialties of major areas of expertise were incorporated into the same group, according to the competence
matrices made available by the Brazilian National Commission of Medical Residency (Brazil, 2022). On the other hand,
subspecialties that have “Internal Medicine” and “General Surgery” as prerequisites were not grouped since they represent a
vast area of performance as shown in the same competence matrices. Finally, specialties that have particular importance within
the military, such as “Psychiatry” and “Plastic and Reconstructive Surgery”, were highlighted (Dorneles et al., 2017; Nasioudis
etal., 2015; Chaves et al., 2018; Miao et al., 2018; Foz et al., 2021).

The variables analyzed in the study were: 1- sociodemographic: year of hospitalization, age (age bracket), gender
(male and female), race/color (white, black, brown, Asian and indigenous) and military rank (generals, colonels, lieutenant-
colonels, majors, captains, first lieutenants, second lieutenants, sergeants major, sergeants first class, sergeants second class,
sergeants third class, corporals and soldiers); 2- clinical (medical specialties): “Oncology”, ‘“Plastic and Reconstructive
Surgery”, “General Surgery”, “Internal Medicine”, “Gynecology and Obstetrics”, “Hematology”, ‘“Neurology and
Neurosurgery”, “Orthopedics, Traumatology and Rheumatology”, “Psychiatry” and “Other Specialties”.

For data analysis, were applied descriptive statistical techniques such as frequency analysis, proportion, ratio, and
means. To perform the time trend analysis, were applied the simple linear regression model with hospital mortality and
hospitalization rates as the dependent variable and the year of hospitalization as the independent variable. The model is defined
asY = o+ B YEAR, where B is the average annual increment for the period. A p-value < 0.05 was considered significant.
Microsoft Excel® 2016 and Epi Info 7.2TM software were used for data tabulation and analysis.

The study was approved by the Health Research Ethics Committee of the Federal University of Juiz de Fora under
opinion number 4.391.924.

3. Results

During the studied period, 20,292 hospitalizations were documented, totaling an average of 960.9 per year (ranging
from 696 in 2007 to 1,498 in 2018). There were no statistically significant changes regarding the time trend in the historical
series when total hospitalizations were evaluated (p > 0.123).

Of these hospitalizations, 93.2% (n = 18,918) were males, with an average of 900.8 per year (ranging from 650 in
2007 to 1,312 in 2018), with no significant variation in the historical series (p > 0.526). Females accounted for 6.2% (n =
1,261) of hospitalizations, with an average of 60 per year (ranging from 12 in 1998 to 159 in 2016), with a statistically
significant increase observed in their hospitalization records (p < 0.001). There was an absence in the filling of the sex record
in 0.6% (n = 113) of the hospitalizations (Table 1).
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Table 1 — Analysis of the time trend of the number of hospitalizations.

Linear trend

1998 t0 2018 Linear model B [1C95%] R? P value
Total hospitalizations Y =13,1x + 822,2 13,1[-3,92a30,1] 0,12 > 0,123
Males’ hospitalizations Y =4,7x + 849,1 4,7[-10,5a19,9] 0,02 > 0,526
Females’ hospitalizations Y=71x-179 7,1[54a8,7] 0,80 < 0,00000003

Source: HCE’s hospital information system.

Regarding the sociodemographic variables for males, there was a predominance of records: age bracket “21 to 30
years old” (n = 8,417; 44.5%), “brown” (n = 8,941; 47.3%) and “white” races (n = 7,874; 41.6%). Regarding the “military
ranks” variable, the largest number of records was observed for “Corporals and Soldiers” (n = 11689; 61.8%), followed by
“Non-commissioned Officers” (n = 4440; 23.5%); “General Officers” represented the smallest number of records (n = 98;
0.5%).

The sociodemographic variables for females showed a higher frequency of records for: age bracket “31 to 40 years” (n
= 648; 51.4%), “white” (n = 694; 55%) and “brown” race (n = 466; 37%). Regarding ranks, the largest number of records was
for “Non-commissioned Officers” (n = 743; 58.9%), with “Corporals and Soldiers” representing the smallest group with
records (n = 27; 2.1%); there were no members for the “General Officers” ranks (n = 0; 0%).

As for the medical specialties with the highest numbers of registrations, “Orthopedics, Traumatology and
Rheumatology” (n = 6,411; 33.9%) stood out for males, representing the main set sought in all age ranges, ranks and races.
This was followed by “General Surgery” (n = 2,418; 12.8%), “Plastic and Reconstructive Surgery” (n = 1,209; 6.4%),
“Neurology and Neurosurgery” (n = 1,078; 5.7%), “Internal Medicine” (n = 922; 4.9%) and “Psychiatry” (n = 877; 4.6%)
(Table 2). Among “Other Specialties” (n = 6,003; 31.7%), “Cardiology and Cardiovascular Surgery” (n = 6666; 3.52%) stood
out.
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Table 2 — Distribution of admissions among males according to medical specialties, demographic and military variables.

Orthopedics, General Plastic and Neurology and Internal Psychiatry Other
Demographic Traur;w;éology Surgery Reconstructive Neurosurgery Medicine N (%) Specialties
and military Rheumatology N (%0) Surgery N (%) N (%) N (%)
variables
N (%) N (%)
Race/Color
Asian 7(0,1) 3(0,1) 1(0,1) 3(0,3) 1(0,1) 1(0,1) 6(0,1)
White 2.357 (36,8) 997 (41,2) 488 (40,4) 529 (49,1) 416 (45,1) 333(38,0) 2.754
(45,9)
Brown 3.293 (51,4) 1.150 602 (49,8) 471 (43,7) 350 (38,0) 470 (53,6) 2.605
(47,6) (43,4)
Black 752 (11,7) 267 (11,0) 116 (9,6) 75 (7,0) 154 (16,7) 73(8,3) 638 (10,6)
Uninformed 2(0,0) 1(0,0) 2(0,2) 0(0,0) 1(0,1) 0(0,0) 0(0,0)
Age bracket
18 to 20 years 1.523 (23,8) 683 (28,2) 193 (16,0) 211 (19,6) 355 (38,5) 294 (33,5) 1.322
(220)
21 to 30 years 3.326 (51,9) 947 (39,2) 613 (50,7) 420 (39,0) 309 (33,5) 297 (33,9) 2.505
(41,7)
31 to 40 years 918 (14,3) 428 (17,7) 216 (17,9) 191 (17,7) 124 (13,4) 189 (21,6) 1.034
(17.2)
41 to 50 years 578 (9,0) 325 (13,4) 169 (14,4) 247 (22,9) 112 (12,1) 96 (10,9) 949 (15,8)
51 years or older 66 (1,0) 35(1,4) 18 (1,5) 9(0,8) 22(2,4) 1(0,1) 193 (3,2)
Military rank
General Officers 29 (0,5) 8(0,3) 5(0,4) 3(0,3) 7(0,8) 0(0,0) 46 (0,8)
Senior Officers 219 (3,4) 135 (5,6) 84 (6,9) 66 (6,0) 40 (4,3) 26 (3,0 325(54)
Middle Officers 170 (2,7) 82 (3,4) 49 (4,1) 49 (4,5) 17 (1,8) 19(2,2) 281 (4,7)
Subaltern 350 (5,5) 150 (6,2) 79 (6,5) 66 (6,0) 49 (5,3) 36 (4,1) 411 (6,8)
Officers
Non- 1.304 (20,3) 579 (23,9) 291 (24,1) 330 (30,1) 182 (19,7) 248 (28,3) 1.506
commissioned (25,1)
Officers
Corporals and 4.339 (67,7) 1.464 701 (58,0) 584 (53,2) 628 (68,0) 548 (62,5) 3.434
Soldiers (60,5) (57,2)
Total 6.411 2.418 1.209 1.078 922 877 6.003
(100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0)

Source: HCE’s Hospital Information System.

For females, “Gynecology and Obstetrics” was responsible for the largest number of records (n = 544; 43.1%),

especially in the 31-40 age bracket (n = 308; 56.6%), being closely related to the statistically significant increase in female
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hospitalizations (R2 = 0.80; p < 0.001). “Plastic and Reconstructive Surgery” (n = 137; 10.9%), “Hematology” (n = 91; 7.2%),
“Orthopedics, Traumatology and Rheumatology” (n = 76; 6.0%), “General Surgery” (n = 69; 5.5%) and “Oncology” (n = 51;
4.0%) were in the sequence. “Other Specialties” accounted for 22.4% of the records (n = 293) (Table 3).

Table 3 — Distribution of admissions among females according to medical specialties, demographic and military variables.

Demographic Gynecology Plastic and Hematology Orthopedics, General Oncology N Other
and military and reconstructive N (%) Traumatology Surgery (%) Specialties
variables obstetrics surgery and N (%) N (%)
N (%) N (%) Rheumatology
N (%)
Race/Color
Asian 0(0,0) 0(0,0) 0(0,0) 0 (0,0) 0(0,0) 0(0,0) 0(0,0)
White 250 (46,0) 78 (56,9) 59 (64,8) 40 (52,6) 40 (58,0) 48 (94,1) 179 (61,1)
Brown 247 (45,4) 50 (36,5) 16 (17,6) 33(43,4) 26 (37,7) 1(2,0) 93 (31,7)
Black 47 (8,6) 9 (6,6) 16 (17,6) 39 343 2(3,9) 21(7,2)
Age brackets
18 to 20 years 0(0,0) 1(0,7) 0(0,0) 2(2,6) 5(7,2) 0(0,0) 10 (3,4)
21 to 30 years 215 (39,5) 48 (35,0) 8(8,8) 34 (44,7) 20 (29,0) 1(2,0) 88 (30,0)
31 to 40 years 308 (56,6) 74 (54,0) 40 (44,0) 32 (42,1) 38 (55,1) 13 (25,5) 143 (48,8)
41 to 50 years 21(3,9) 14 (10,2) 43 (47,3) 8 (10,5) 4 (5,8) 13 (25,5) 48 (16,4)
51 years or 0(0,0) 0(0,0) 0(0,0) 0(0,0) 2(2,9) 24 (47,1) 4(1,4)
older
Military rank
General 0(0,0) 0(0,0) 0(0,0) 0 (0,0) 0(0,0) 0(0,0) 0(0,0)
Officers
Senior Officers 18 (3,3) 6(44) 24 (26,4) 10 (13,2) 6(8,7) 29 (56,9) 48 (16,4)
Middle Officers 28 (5,1) 8(5,8) 24 (26,4) 4 (5,3) 4 (5,8) 2(39) 17 (5,8)
Subaltern 101 (18,6) 40 (29,2) 15 (16,5) 25(32,9) 15(21,7) 2(3,9) 65 (22,2)
Officers
Non- 394 (72,4) 81 (59,1) 28 (30,8) 35 (46,1) 36 (52,2) 18 (35,3) 151 (51,5)
commissioned
Officers
Corporals and 3(0,6) 2(15) 0(0,0) 2(2,6) 8 (11,6) 0(0,0) 12 (4,1)
Soldiers
Total (%) 544 137 91 76 69 51 293
(100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0)

Source: HCE’s Hospital Information System.

As for “Infectious Diseases”, when both genders were evaluated, there was low demand, especially in 2017 and 2018,
which had only three and four hospitalizations, respectively. There was a decrease in records for this specialty (R2 = ~0.67)
over the years as well as with the progression of the age brackets, representing approximately 8.0% of records among “18 to 20
years old” and reaching only 3.9%, 2.0%, 1.0% and 0.5% of hospitalizations performed in patients in the age brackets “21 to
307, “31 to 40, “41 to 50” and “51 years old or older”, respectively. “Oncology”, in turn, showed higher incidence in older

age brackets, reaching, for females, 47.1% of hospitalizations in “51 years old or older”.

4. Discussion

A constant temporal trend was identified with no significant changes in the number of hospitalization records of

active-duty military personnel in HCE between January 1%, 1998 and December 31%, 2018. Interestingly, there was an
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important discrepancy between records by gender, and while the total and male time trend showed stability (since males
accounted for 93.2% of records, it deviated the total), the historical series for females showed a statistically significant increase
(p < 0.001) over the years.

The fact that only 6.2% of the admissions were of women is justified by the lower number of women in the Brazilian
military, which in 2015 was only 3.2%. The discrete presence of women is explained by the relative modernity of their entry as
career military personnel, with the first graduating class in 1992 (Rocha, 2018). In addition, the Brazilian Army pyramidal
structure means that most of the military personnel are “Corporals and Soldiers” (as observed in the admissions profile),
which, due to the norms for Brazilian military service, are mostly males (Zellmer & Lima, 2020).

The increase in female records over the years studied is mainly due to the gradual increase in the joining of the female
segment in the Brazilian Army. Initially linked only to the auxiliary services, the segment currently also has military personnel
in the war line, with the first female combatants having graduated in 2018 (Zellmer & Lima, 2020).

Demographically, for males, the distribution between “browns” (47.3%), “whites” (41.6%) and “blacks” (11%)
corroborated the data of the Brazilian Institute of Geography and Statistics (IBGE) (2022) for the resident population in Brazil
in 2019 (46.8% browns, 42.7% whites and 9.4% blacks). Observing what is found for the female segment, however, the
situation changes to 55% “whites”, 37% “browns” and 8% “blacks”. One possible explanation is, again, the different profiles
of military service for females and males. Most women join as commissioned officers or non-commissioned officers through
auxiliary military schools that require previous professional qualifications; men, for the most part, will make up the ranks as
enlisted through obligatory military service, not requiring previous specialized education (Zellmer & Lima, 2020). A better
comparison, then, for the female segment, would be with the rate of entry into higher education in 2018 according to IBGE
(2022) - with 53.2% whites and 35.4% blacks or browns.

The age ranges showed in the records by sex also varied according to the characteristics of the military service for
each segment. While the majority of male records were for “21 to 30 years old” (44.5%), the majority of records for females
were for “31 to 40 years old” (51.4%). Again, mostly, men join as combatants, either through compulsory military service,
presenting themselves in the year they turn (IBGE, 2022), or through military academies, with a joining age limit of 24 years
old (Brazil, 2022). Most women, however, join through auxiliary military schools, with some previous professional training,
and the joining age limit can be as high as 40 years old (Zellmer & Lima, 2020; Brazil, 2022).

As for the variables by rank, the pyramidal structure meant that most of the male hospitalization records were at the
bottom (“Corporals and Soldiers” totaled 61.8%), decreasing as the rank rises (“General Officers” totaled 0.5%) (Leirner,
1997). In concerning the female segment, the presence of the extremes was small or absent (2.1% of “Corporals and Soldiers”
and no records for “General Officers”), with the majority of the records present in the “Non-commissioned Officers” and
“Subaltern Officers” ranks (58.9% and 20.9%, respectively). One explanation for this lies in the legislation for compulsory
military service, which disenfranchises women in peacetime, causing the few in the “Corporals and Soldiers” ranks to be
temporary specialist corporals. The fact that there are no female generals is justified by the interstice time between ranks and
by the fact that the first non-temporary women officers joined, in specialties that allowed them to attain these higher ranks,
only in 1997, making the most graduated women in the Brazilian Army being, today, “Senior Officers” (Brazil, 2022).

Regarding the clinical variables, for males, the predominance of “Orthopedics, Traumatology, and Rheumatology”
(33.9%) agreed with the scientific literature, which points to a higher incidence of musculoskeletal disorders in the military
populations (Torres et al., 2014; Bravo et al., 2016; Pereira, 2020). Once joining the military, they are subjected to physical

tests and training, military training and missions that demand high from the musculoskeletal system, together with the
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mechanical overload of the weight of the equipment used for long periods during their activities; this set favors the appearance
of musculoskeletal problems, acute and chronic (Lappe et al., 2001; Teodoro & Rosas, 2000; Pereira, 2020).

Following were “General Surgery” (12.8%), a broad set of specialties and, therefore, without much specificity, and
“Plastic and Reconstructive Surgery” (6.4%) - also expected due to the need for reconstruction after accidents and/or injuries,
having a significant incidence in the literature (Heppell, 2004). It is noteworthy that the study analyzed hospitalizations and not
attendances, making surgical specialties to be favored due to their inherent relationship with postoperative hospitalization.

Despite the consistency so far, the low percentage (3.52%) of records for “Cardiology and Vascular Surgery” did not
match the scientific literature since the prevalence of cardiovascular diseases among Brazilian active military personnel was
supposed to be high (Medeiros & Mialski, 2020). Three possible explanations for this are: the study evaluated admissions and
not consultations, overestimating acute effects over chronic ones; the institutional organization of HCE, to improve
interdisciplinarity, redistributed patients among specialties (such as “Internal Medicine” with 4.9%); and the hospital created
only in 2010 the “Cardiovascular Surgery” service until then referring patients to civilian hospitals (information given by the
hospital command).

As for the female gender, it is essential to discuss how the time trend of the historical series also increased
considerably the number of records by “Gynecology and Obstetrics”, being the most incident set of specialties in the female
segment (61.2%). It is interesting to note that 56.6% were in the age bracket “31 to 40 years old”, correlating with the fertile
age and the increase in the number of women who have been getting pregnant increasingly later, especially those with higher
education (Deatsman, 2016).

For women, “Plastic and Reconstructive Surgery” also presented a high incidence (10.9%), but “Orthopedics,
Traumatology, and Rheumatology” presented only 6.0% of the records, a much lower percentage than that seen in males,
staying behind “Hematology” (7.2%). This discrepancy may be explained by the inherent differences in the military career
between the genders, with females having a predominant role in auxiliary services and, therefore, non-combatants, moving
away from the activities of greater risk for musculoskeletal aggravations (Rocha, 2018; Zellmer & Lima, 2020). In addition, it
is necessary to evaluate that the number of male records was much higher than that of female records (approximately 15 to 1),
making the impact of an isolated record on the percentage much greater for women.

Infectious diseases presented results that brought attention to both genders since in the historical series there was an
evident decrease in the records over the years, even though the military is a group at risk for infectious diseases (Ho et al.,
2014). Again, the main hypothesis is that it was a result of the dilution of the patients to other clinics in consequence of the
multisystemic characteristics of the infectious process. It is important to be understood, particularly in regarding this specialty,
that the study shows the clinical distribution before the Covid-19 era as a way to understand this profile without its bias.

The number of records for “Oncology” increases in older age brackets, even though overall its incidence was low
(3.4%), which may have occurred because the study was limited to active military personnel, excluding the retired ones, and
thus included only 1.8% of men and 2.4% of women in the “51 years of age or older” age bracket. This corroborates the
findings in the literature for the increasing risk of oncological diseases with age advancing (INCA, 2019).

It is necessary to emphasize the relevance of the profile found by the fact that HCE is the largest military hospital in
Brazil and receives patients referred from all over the country, thus being the most appropriate health organization to conduct a
representative and accurate study. In addition, a considerable sample size and a twenty-year historical series ending in the last
year before the Covid-19 pandemic (from 1998 to 2018) were evaluated, thus preventing the results from being affected by the
disease. These findings may serve as relevant material for epidemiological surveillance both in contexts where coronavirus is

disregarded and in post-pandemic contexts as a mean of identifying its impact on this working class.
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Every line of research begins with observation for later analysis and hypothesis development and testing.
Additionally, regarding the health of the active military of the Brazilian Army, this basic literature has not yet been
consolidated - and this is where the importance of observational studies lies. This is a professional category that requires
differentiated attention and understanding its factors of illness is vital for the formulation of policies that lead to improvements
in the soldier’s health, and, in consequence, in the national security. In dealing with hospitalizations specifically, the study
focuses on an event of great impact on federal resources allocation.

More than that, any individual study of a particular national armed force is of great importance for understanding the
military sciences as a whole. The military profession has intrinsic similarities regardless of the nation (especially when troops
are moved geographically) and, by comparing and evaluating how other countries are affected and deal with certain challenges,
it is possible to absorb good ideas and reject what has not worked (as the pandemic has demonstrated).

The study has, however, the limitation of using secondary data. In turn, the long period studied can also be a biasing
factor for the analysis of clinical variables since the hospital underwent inevitable protocol updates, interfering in the
distribution of admissions and leading to inclusion, exclusion or association of services. Throughout this time there were also
changes in the legislation for the military career, which may lead to a bias in the selection of records since the methodology
was based on what was in force at the end of the historical series (2018). Finally, despite the characteristics of HCE, any
generalization of the results obtained for the Brazilian military as a whole should be done with caution since the country

comprises very distinct regions within their own epidemiological scenarios.

5. Conclusion

It is concluded that the hospitalization profile of active military personnel in Brazilian Army Central Hospital is
predominantly male, young, “Corporals and Soldiers”, of “brown” race and with affections related to “Orthopedics,
Traumatology and Rheumatology”. However, there has been a significant increase in the number of hospitalizations for
females over the years, with their own profile, being predominant women in middle age, “Non-commissioned Officers”,
“whites” and more frequently hospitalized in “Gynecology and Obstetrics”.

The study allows us to better understand the factors that lead to hospitalization - an event of gravity and financial
importance - of the Brazilian Army military and thus help to develop base literature on the subject - still scarce. This is
essential for the subsequent elaboration of hypotheses and consequent intervention with adequate health policies that will have
a direct and indirect impact in the Brazilian soldier’s health and also in the global military sciences in general.

Therefore, it is suggested that other observational epidemiological studies be carried out in other Brazilian Army’s
facilities (and even other national forces) to improve the robustness of the literature on the subject. It’s also suggested that
analytical studies should be done, based on these, to develop hypotheses and proposals for intervention in the healthcare of the

military personnel.
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