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Resumo



A violência interpessoal é um grave problema de saúde pública, com consequências físicas, psicológicas e sociais profundas. O principal objetivo deste estudo é analisar a incidência de casos suspeitos de violência interpessoal numa população internada na Unidade de Cuidados Intensivos (UCI) de uma Unidade Local de Saúde (ULS) em Portugal, independentemente do motivo do internamento. Os objetivos secundários são caracterizar a população em termos de comportamentos de risco para a saúde, lesões traumáticas e intoxicações, e perturbações da saúde mental. O estudo analisou 1275 doentes de UCI (coorte total da UCI) internados entre 2003 e 2023 na ULS de Matosinhos, dos quais 771 (60,5%) apresentavam registos clínicos eletrónicos que sugeriam ou confirmavam experiência(s) de violência interpessoal (coorte de suspeita de violência). A idade mediana da coorte de suspeita de violência foi de 64 anos, com maior frequência em indivíduos do sexo masculino (59,8%). As vítimas suspeitas apresentaram taxas mais elevadas de consumo de substâncias do que a coorte total da UCI (tabaco, abuso de álcool e abuso de drogas). Lesões traumáticas, nomeadamente fraturas, foram mais frequentes nas vítimas suspeitas, assim como casos de intoxicação, em comparação com a população geral. Mais de metade (52,1%) apresentava perturbações psiquiátricas major, com recurso a medicação psicotrópica. Estes resultados evidenciam a necessidade de deteção precoce destes casos (mais complexa em doentes internados em UCI), sendo obrigatória para determinar os passos seguintes: denúncia, avaliação médico-legal e intervenção multidisciplinar para proteção, tratamento e reabilitação, prevenindo assim o desenvolvimento de consequências de saúde a longo prazo, bem como o risco de morte.

Palavras-chave: violência interpessoal; adulto; lesão; cuidados intensivos; condições de saúde





Abstract


Interpersonal violence is a major public health issue with profound physical, psychological, and social consequences. The main objective of this study is to analyze the incidence of suspected cases of interpersonal violence in a population admitted to the intensive care unit (ICU) of a local health unit (LHU) in Portugal, regardless of the reason for admission. Secondary objectives are to characterize the population in terms of health risk behaviors, traumatic injuries and intoxications, and mental health disorders. The study analyzed 1275 ICU patients (total ICU cohort) admitted between 2003 and 2023 at the LHU of Matosinhos, of whom 771 (60.5%) had electronic health records suggesting or confirming experience(s) of interpersonal violence (suspected violence cohort). The median age of the suspected violence cohort was 64 years, with a higher frequency of males (59.8%). Suspected victims exhibited higher rates of substance use than the total ICU cohort (tobacco, alcohol abuse, and drug abuse). Traumatic injuries, particularly fractures, were more frequent in suspected victims, and poisoning cases too, than in the general population. More than half (52.1%) presented major psychiatric disorders, with the use of psychotropic medication. These findings highlight the need for early detection of these cases (which are more complex in patients in the ICU), which is mandatory to determine the next steps: report, medico-legal assessment, and multidisciplinary intervention for protection, treatment, and rehabilitation, thereby preventing the development of long-term health outcomes as well as the risk of dead.

Keywords: interpersonal violence; adult; injury; intensive care; health conditions





Introduction


Interpersonal violence (IV) has been a constant in human life experience. Along with its impact on mortality and morbidity, it is a public health problem (Krug et al., 2002; Rivara et al., 2019; Sheikh et al., 2020)  that affects people of all ages and future generations (Rivara et al., 2019). Currently, results in more than 1,25 million deaths annually, all around the world (WHO, 2021). However, IV not only causes death but also numerous injuries and health consequences (WHO, 2022), which are more severe when exposure to violence begins early in life (e.g., fetal period or childhood).
Health risk behaviors, like heavy alcohol use, drug abuse, and smoking, as well as unprotected sexual activity, are more common among IV victims, contributing to other health problems throughout life (WHO, 2022). Furthermore, people who suffered IV, mainly during childhood, are more likely to engage in interpersonal violence as they age and often present suicidal behaviors (WHO, 2022).
The biological effects of violent acts have been increasingly studied, and it has been found that health effects accumulate over time (Rivara et al., 2019). In childhood, violent experience may be associated with multiple health problems (increased risk of trauma, intoxications, and mental or somatic diseases, as well as health-risk behaviors) that can start to manifest during this life stage or only emerge in later phases, increasing the risk of diseases in adulthood and older age (Novais et al., 2021). But, in cases of IV that begin in young adulthood or even older adulthood, there is also an increased risk of these health conditions (Clemente-Teixeira et al., 2022; Rivara et al., 2019). IV's impact can extend to family and friends, with social and occupational impairments (Krug et al., 2002; Rivara et al., 2019; WHO, 2022).
In Portugal, according to the National Statistics Institute, (INE, 2023a) more than 1,4 million people aged 18 to 74 suffered IV during childhood (18.6%). This amounts to more than two-fifths of the population (44.8%) having experienced at least one violent situation (INE, 2023a).
Healthcare professionals play a crucial role in identifying suspected cases of IV. The early detection of these cases is fundamental to allowing the development of the next procedures: authority report, medico-legal assessment, and multidisciplinary intervention for protection, treatment, and rehabilitation, preventing the development of long-term health outcomes or even death. Underreporting of these cases underestimates their true magnitude (Lim et al., 2020) and prevents timely and adequate intervention.
However, the ability of healthcare professionals to detect symptoms and signs that lead them to suspect IV, can vary according to the training and experience of each professional in this matter, and with the setting in which the patient is observed. This detection may be particularly complex in patients admitted to an intensive care unit (ICU), and there is a lack of data about these cases (Pogorzelski et al., 2018), including in Portugal.
Thus, the main objective of this study is to analyze the incidence of suspected cases of IV in a population admitted to the ICU of a local health unit in Portugal, regardless of the reason for admission. Secondary objectives are to characterize the population in terms of health risk behaviors, traumatic injuries and intoxications, and mental health disorders. In this study, we did not include somatic diseases as we consider that this aspect deserves an isolated and detailed analysis.



















Materials and Methods


We conducted a retrospective, observational cohort study using secondary data from electronic health records (EHR) of patients admitted to the ICU at the Local Health Unit of Matosinhos (LHUM).
LHUM, the first local health unit established in Portugal, is located in Matosinhos, in the north of the country, and provides integrated primary, secondary, and tertiary healthcare services to over 318,000 individuals, including 172,577 residents of Matosinhos and those from Póvoa de Varzim and Vila do Conde (LHUM, 2023). 
This study targeted adult patients (≥18 years old) admitted to the ICU between January 1st, 2003, and December 31st, 2023, regardless of the reason for admission, who had at least one recorded contact with LHUM services within three years before their ICU admission. This criterion was conceived to better capture the local population served by LHUM and to minimize the inclusion of sporadic users, such as tourists.
For a patient to be included in the suspected violence cohort, their records had to document a suspected diagnosis of IV, including International Classification of Diseases (ICD)-9 or ICD-10 codes, and/or contain predefined text expressions indicative or suggestive of violence (Appendix 1). 
No exclusion criteria were applied, ensuring the inclusion of all eligible patients in the analysis.
The variables used for cohort characterization encompassed demographic data such as age and sex; health risk behaviors, such as tobacco, alcohol, and drug consumption; medical history and prescribed psychiatric medication. These variables were computed using all data available during the pre-index period, except for psychiatric medication, who were assessed in the 365 days pre-index for each patient.  Relevant conditions were identified using the correspondent ICD-9, ICD-10, International Classification of Primary Care (ICPC-2) codes and medication was identified using  Anatomical Therapeutic Chemical (ATC) codes, as reported in Appendix 1.
Descriptive analysis was conducted without formal statistical comparisons or inferential analyses. Absolute and relative frequencies were reported for all categorical variables. Continuous variables were reported as median and interquartile range (IQR). To ensure patient confidentiality, all frequencies below five cases were reported as <5 alongside the corresponding percentages.
The LHUM Health Ethics Committee and the Local Information Protection and Security Committee granted authorization for data usage, with approval code process number 20240003, on June 19, 2024. 
All data processing and analyses were performed using custom analytic programs developed specifically for this study. These programs were executed within the secure LHUM data center, with no external data extraction or direct researcher access to the raw data. The study package — designed to run on LHUM’s local infrastructure (Apache Spark Framework v3.2.1) — implemented the full data pipeline, including harmonization of source data (aligned with OMOP CDM v5.4), variable derivation, statistical analysis, and generation of aggregated results reports.





















Results


We identified a total population of 1,275 patients admitted to the ICU during the period studied. The incidence of suspected IV cases was 771. All suspected cases were identified through the presence of specific textual expressions in clinical records, with only 34 (4.4%) of these also being concurrently documented using ICD-9 or ICD-10 codes.
The ICU and the suspected IV cohorts were similar for sex (male almost 60%) and age [P50(IQR)=64 years]. The age distribution is described in Table 1. Figure 1 illustrates the distribution of patients across age groups for both cohorts showing that for both the number of patients increases progressively with age.


Table 1. Age (years) distribution of both groups - n (%).
	
	ICU cohort (n=1275)
	Suspected IV cohort (n=771)

	10-20 
	10 (0.8)
	6 (0.8)

	20-30
	43 (03.4)
	34 (04.4)

	30-40
	66 (05.2)
	39 (05.1)

	40-50
	127 (10.0)
	87 (11.3)

	50-60
	255 (20.0)
	158 (20.5)

	60-70
	321 (25.1)
	185 (24.0)

	≥70
	453 (35.5)
	262 (34.0)



Figure 1. Age distribution of the total population and population suspected of IV


The distribution of alleged IV types among the suspected IV cohort was physical violence (n=716; 92.9%) and emotional violence (n=285; 37%), with no records of sexual violence. Some individuals were subjected to both physical and emotional violence simultaneously.

Table 2 describes substances consumption, showing that just for alcohol and drugs the percentage is slightly higher in suspected cases.


Table 2. Substances consumption – n (%).
	
	ICU cohort (n=1275)
	Suspected IV cohort (n=771)

	Current smoker
	291 (22.8)
	191 (24.8)

	Former smoker
	122 (09.6)
	69 (09.0)

	Alcohol
	172 (13.5)
	122 (15.8)

	Drugs
	230 (18.0)
	151 (19.6)




Table 3 presents the distribution of traumatic injuries and intoxications.

Table 3. Traumatic injuries and intoxications — n (%).
	
	ICU cohort
	Suspected IV cohort

	Trauma fracture
	155 (12.2)
	104 (13.5)

	Dislocation
	13 (1)
	8 (1)

	Trauma open wound
	89 (7)
	67 (8.7)

	Trauma superficial injury
	26 (2)
	16 (2.1)

	Trauma crushing injury
	113 (8.9)
	66 (8.6)

	Trauma burns
	14 (1.1)
	7 (0.9)

	Intoxications
	80 (6.3)
	51 (6.6)






Psychiatric disorders and psychotropic medication used are described in Table 4. The referred medication was prescribed in the 365 days pre-index

Table 4. Mental health disorders and related medication use – n (%).
	
	ICU cohort
	Suspected IV cohort

	Psychiatric disorder major
	664 (52.1)
	402 (52.1)

	Organic psychotic disorders (ICD-9)
	21 (1.7)
	18 (2.3)

	Other psychoses (ICD-9)
	24 (1.9)
	15 (2)

	Neurotic disorders, personality disorders, and other non-psychotic mental disorders (ICD-9)
	330 (25.9)
	202 (26.2)

	Mood (affective) disorders (ICD-10)
	57 (4.5)
	36 (4.7)

	Anxiety, dissociative disorders, stress-related, somatoform and other non-psychotic mental disorders (ICD-10)
	46 (3.6)
	24 (3.1)

	Psychiatric disorder diagnosed in primary care (ICPC-2)
	384 (30.1)
	219 (24.4)

	Psychiatric medication
	Antipsychotics
	128 (10)
	104 (13.5)

	
	Anxiolytics
	529 (41.5)
	347 (45)

	
	Hypnotics and sedatives
	183 (14.4)
	157 (20.4)

	
	Antidepressants
	295 (23.1)
	196 (25.4)



Discussion


This study analyzed 1,275 patients admitted to the ICU of the LHUM over two decades, enabling the identification of relevant trends related to the incidence of suspected IV in this population, and some aspects about substance consumption, trauma and intoxication, and mental health. The results of this study highlight the relevance of IV as a major public health issue affecting a substantial proportion of patients. The high number of suspected cases of IV (60.5%) reflects the magnitude of this phenomenon and reinforces the need for effective mechanisms for early identification and intervention.
Among the types of victimization identified, physical aggression was the most frequent (92.9%), followed by isolated emotional violence (37%). Interestingly, no cases of sexual abuse were recorded, which may reflect underreporting. Additionally, there was frequent overlap among different types of victimization, highlighting the complexity of these situations. 
In suspected IV cases, with a median age of 64 years, the proportion of males (59.8%) was slightly greater than that of females (40.2%). This aligns with the general victimization trend when males are the primary victims of physical assaults outside the context of intimate violence (INE, 2023b; Sheikh et al., 2020). However, the greater vulnerability of females to violence within intimate relationships may be underrepresented in this hospital population.
Substance consumption data revealed that among suspected victimization cases, 15.8% showed alcohol consumption, 19.6% drug abuse, and 24.8% tobacco use, all more frequently reported compared to the total population. These findings may suggest a complex relationship between substance use and victimization, where substance abuse may precede victimization, result from it, or even contribute to cycles of violence (Colaprico et al., 2023; Kyle, 2023; Rivara et al., 2019; Stubbs & Szoeke, 2022; WHO, 2022). Risk behaviors like substance and alcohol abuse are often used as coping strategies in response to exposure (Colaprico et al., 2023; Kyle, 2023; Rivara et al., 2019). However, the misuse of substances, along with declining mental health, can heighten both the risk of becoming a victim of violence and the likelihood of engaging in violent behavior (Kyle, 2023).
This study found that fractures, open wounds, and intoxications were more common among individuals suspected of IV, as the data suggests (Pogorzelski et al., 2018; Rivara et al., 2019). 
The analysis of psychiatric conditions showed that in suspected group there was a very slightly higher percentage of organic psychotic disorders, neurotic disorders, personality disorders, and other non-psychotic mental disorders, and mood (affective) disorders. But the most notable result is the level of psychotropic medication use, including antipsychotics (13.5%), anxiolytics (45%), and antidepressants (25.4%). This evidence aligns with previous studies that establish a relationship between IV and the development of depression, anxiety, post-traumatic stress disorder, and chronic mental illness (Kyle, 2023; Liu et al., 2021; Rivara et al., 2019; Stubbs & Szoeke, 2022; WHO, 2022). This association is not limited to physical violence but has also been observed in cases of workplace harassment (Colaprico et al., 2023). The use of psychotropic drugs may be directly linked to the identified mental disorders and their comorbidities, as these medications are often included in therapeutic approaches for symptom management. These findings reinforce the connection between IV and the presence of mental illnesses, highlighting the need for a multidisciplinary approach to the care of these patients.
The median age of the population suspected of IV is 64 years, and the underlying reasons remain unclear. Therefore, it is not possible to establish a definitive cause-and-effect relationship; one can only observe that such occurrences were more often recorded among victimized individuals. Simultaneously, the findings do not offer sufficient evidence to determine the medicolegal etiology of the injuries, which limits further advancement in the discussion. Additionally, more severe injuries may receive greater attention in documentation and assessment, potentially leading to the underreporting of minor or superficial injuries. While a direct causal link to victimization cannot be confirmed, it remains plausible that interpersonal violence contributes to the deterioration of health conditions and increases the risk of fatal outcomes (Pogorzelski et al., 2018).





Limitations and Suggestions 

One of the main sources of bias in this study was information bias, primarily stemming from the underreporting of cases. This underreporting is likely due to victims' reluctance to disclose abuse and the occasional failure of healthcare professionals to document or accurately code suspected cases, often resulting from a lack of awareness or training. To mitigate this limitation, the study applied broad inclusion criteria and adopted a dual approach, integrating ICPC-2, ICD-9, ICD-10, and ATC codes, along with predefined text expressions identified in clinical records. However, the primary limitation of this study lies in the inherent challenges of accurately identifying and reporting suspected cases of interpersonal violence. Consequently, underreporting may have led to an underestimation of the actual incidence of this phenomenon within the studied population.
Other limitations are related to the absence of an analyses regarding somatic conditions, but as said before, we suggest analyzing this aspect in another study, in which there is access to the causes of hospitalization and other comorbidities.
Future research should explore long-term health trajectories and intervention efficacy to mitigate the medical and social consequences of violence and characterize the suspected IV population admitted to ICUs. 














Conclusions


Based on the findings of this study, we outline the following key conclusions:
1. Incidence of suspected IV: 60.5%.
2. Demographic characteristics of the suspected IV cohort:
a. The median age of suspected victims was 64 years;
b. Most identified cases involved males (59.8%);
c. The frequency of suspected victimization increased with age;
d. Physical assault was the most frequently documented type of violence (92.9%), followed by isolated emotional violence (37%).
3. Substance use is more common among individuals in the suspected IV cohort:
a. Tobacco: 24.8% vs 22.8%;
b. Alcohol: 15.8% vs 13.5%;
c. Drug use: 19.6% vs 18%.
4. Traumatic injuries and intoxications: suspected victims had higher number of traumatic injuries and intoxications than the general population, but there is not enough evidence to determine their medicolegal etiology.
5. Mental health disorders and psychotropic medication:
a. A slightly higher percentage of organic psychotic disorders, neurotic disorders, personality disorders, and other non-psychotic mental disorders, and mood (affective) disorders was found in group of suspected IV;
b. The most notable result is the level of psychotropic medication in this group: Anxiolytics (45% vs 41.5%); Antidepressants (25.4% vs 23.1%); Hypnotics and sedatives (20.4% vs 14.4%); Antipsychotics (13.5% vs 10%).

These findings reinforce the urgent need for standardized medico-legal and forensic assessment protocols and strategies to improve the early identification and reporting of these cases, as well as the multidisciplinary management of IV, particularly in critically ill populations. 
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Appendix

Appendix 1. Codes and violence text expressions
	Violence codes
	ICD-9: Homicide and injury purposely inflicted by other persons (E96) 
ICD-10: Asphyxiation (T71)
ICD-10: Effects of other deprivation (T73)
ICD-10: Adult and child abuse, neglect and other maltreatment, confirmed (T74)
ICD-10: Other and unspecified effects of external causes (T75)
ICD-10: Adult and child abuse, neglect and other maltreatment, suspected (T76)
ICPC-2: Partner relationship problem (Z12)
ICPC-2: Partner behavior problem (Z13)
ICPC-2: Violent act/event (Z25)

	ICD-9 codes group
	Psychiatry
· Organic Psychotic Conditions (291–294)
· Other psychoses (295–299) 
· Neurotic and Personality Disorders (300-309)
· Mental Disorders Diagnosed in Childhood (312-316)
Traumatology
· Fractures (800–829)
· Dislocations (830–839)
· Sprain (840-849)
· Intracranieal injury (850-859)
· Torax, abdominal or pélvis injury (860-869)
· Open wounds (870–899)
· Superficial injury (910-919)
· Crushing injury (920-929)
· Burns (940-949)
· Poisoning (960-989)

	ICD-10 codes group
	Psychiatry
· Major Psychiatric Disorder (F0, F1, F2, F3, F4, F5, F6, F7, F8, F9)
Traumatology
· Fractures (S02, S12, S22, S32, S42, S52, S62, S72, S82, S92
· Dislocations (S03, S13, S23, S33, S43, S53, S73, S83, S93)
· Open wounds (S01, S11, S21, S31, S41, S51, S71, S81, S91)
· Superficial injury (S00, S10, S20, S30, S40, S50, S70, S80, S90)
· Crushing injury (S28, S38, S17, S47, S57, S67, S77, S87, S97)
· Burns (T20, T21, T22, T23, T24, T25, T30, T31, T32)
· Poisoning (T36, T37, T38, T39, T40-T59, T60, T61, T62, T63, T64, T65)

	ICPC-2 codes group
	Mental health disorders:
· Major Psychiatric Disorder (P70, P71, P73, P74, P75, P76, P77, P78, P79, P80, P81, P83, P84, P85, P86, P87, P88, P89, P90, P91, P93, P94, P95, P96, P97, P98, P99)

	ATC codes group
	Medication
· Antipsychotics (N05A)
· Anxiolytics (N05B)
· Hypnotics and sedatives (N05C)
· Antidepressants (N06A)

	Cohort Defining Expressions

	Violence text expressions
	(A|a)mea(c|ç)
(I|i)nsult
(H|h)umilh
(G|g)rit
(B|b)err
(D|d)estrui
(P|p)ersegui
(P|p)roibi
(O|o)brigad(o|a) a
(P|p)r(a|á)ticas sex
(P|p)r(a|á)tica sex
(F|f)or(c|ç)ad(o|a)
(L|l)atada
	(B|b)ofet
(S|s)apatad
(C|c)hapad
(M|m)urr
(S|s)oco
(P|p)ancad
(P|p)edrad
(F|f)acad
(E|s)sfaquead
(D|d)ispar
(B|b)alead
(P|p)ontap
(P|p)aulad
	(E|e)mpurr
(E|e)stalad
(A|a)pert(ã|a)o
(A|a)pert(õ|o)es
(B|b)at(e|i)
(A|a)gress
(A|a)gred
(E|e)sgana
(S|s)ufoc
(E|e)strang
(A|a)bandon
(M|m)ordid

	Emotional abuse 
	(D|d)estrui
(P|p)ersegui
(P|p)roibi
(O|o)brigad(o|a) a
(F|f)or(c|ç)ad(o|a)
(A|a)bandon
(A|a)mea(c|ç)
(I|i)nsult
(G|g)rit
(B|b)err

	Sexual Assault
	(P|p)r(a|á)ticas sex
(P|p)r(a|á)tica sex

	Physical Assault
	(L|l)atada
(B|b)ofet




ICU  cohort	0-20 years	20-30 years	30-40 years	40-50 years	50-60 years	60-70 years	>	 70 years	7.8431372549019607E-3	3.3725490196078428E-2	5.1764705882352942E-2	9.9607843137254903E-2	0.2	0.25176470588235289	0.35529411764705882	Suspected IV cohort	0-20 years	20-30 years	30-40 years	40-50 years	50-60 years	60-70 years	>	 70 years	7.7999999999999996E-3	4.41E-2	5.0599999999999999E-2	0.1128	0.2049	0.2399	0.33979999999999999	
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