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Abstract

Introduction: Interpersonal violence (IV) is a major public health issue with significant
sociocultural, economic, and health impacts. It increases the risk of physical,
psychological, and behavioral repercussions, including premature mortality. Despite
evidence linking IV to systemic diseases, research on its association with cardiorenal-
metabolic diseases remains limited. This study aimed to characterize patients with
suspected exposure to IV. Secondary objectives included comparing the incidence of
cardiorenal-metabolic diseases between suspected victims and the general population

over 5- and 10-year periods.

Methods: A real-world, retrospective, and observational study was conducted using
electronic health registers (EHR) from a Local Health Unit in Portugal, between 2003 and
2023. All patients aged 18 years or older with at least one entry in the EHR within 365 days
before the index date and at least one primary healthcare appointment in the preceding 3
years were included. The exposed cohort included patients with documented suspicion of
IV in the EHR, according to codes or text expressions. Variables studied included
sociodemographics, risk behaviors, psychiatric disorders, and cardiorenal-metabolic
diseases. Statistical analysis employed both descriptive and inferential methods to assess

the associations.

Results: The suspected IV cohort comprised 232 398 patients, while the non-suspected IV
cohort included 60 465 patients, with a slight predominance of females in both. Median
ages were 55.96 and 58.83 years, respectively. IV suspected patients demonstrated higher
incidence of health risk factors, such as smoking (21.8% vs 6.3%), excessive alcohol
consumption (11.2% vs 2.3%), drug abuse (18.9% vs 5.4%), and psychiatric disorders
(76.4% vs 30.8%). Notably, in the 5-year follow-up, suspected IV was strongly associated
with: acute kidney disease (HR=2.20, 95% CI=[1.84-2.63]), non-alcoholic fatty liver disease

2
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(HR=2.04, 95% CI= [1.70-2.46]), and ischemic stroke disease (HR=2.01, 95% CI= [1.78-

2.27)).

Discussion and Conclusions: This study found thatindividuals with suspected IV exhibited
a higher incidence of health risk behaviours and most cardio-renal-metabolic diseases.
These findings highlight the importance of incorporating IV screening and integrating
preventive strategies into routine healthcare. Enhancing the detection and documentation
of IV within EHRs is essential to support effective clinical responses and public health
planning. Further research is warranted to evaluate interventions targeting the long-term

health effects of IV.

Keywords: interpersonal violence, health impact, cardiac diseases, metabolic diseases,

renal diseases.

Introduction

The World Health Organization (WHO) declared violence a major public health problem in
1996 and, in 2002, defined it as the “intentional use of physical force or power, threatened
or actual, against oneself, another person, or a group or community, which either results in
or has a high likelihood of resulting in injury, death, psychological harm, maldevelopment,

or deprivation” [1].

Experiencing interpersonalviolence (IV) significantly impacts victims’ lives at sociocultural
and economic levels, but primarily affects their health. It increases the risk of physical,
psychological, and behavioral outcomes and contributes to premature mortality (due to

natural diseases or violent causes such as homicide, suicide, or accidents). [2].

Victims often experience changes such as disruption of the hypothalamic-pituitary-adrenal
axis and autonomic nervous system dysfunction — mechanisms that regulate stress

responses and are implicated in many systemic diseases. However, research on the risk of
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metabolic diseases (e.g., metabolic syndrome, dyslipidemia, type 2 diabetes mellitus -
T2DM), cardiovascular diseases - CVD (e.g., hypertension, acute myocardial infarction,
stroke), and renal diseases (e.g., chronic kidney disease - CKD) in this population remains

limited [3].

Strong clinical and epidemiological evidence supports the interrelationship between T2DM,
CVD, and CKD - a cluster referred to as cardiorenal-metabolic disease. This condition

currently represents one of the most pressing public health challenges. [4].

Cardiorenal-metabolic diseases exhibit sex-based differences in risk and manifestation:
men tend to develop CVD earlier (e.g., myocardial infarction and hypertension), whereas
postmenopausal women and those with a higher prevalence of autoimmune diseases are

more prone to cardiovascular complications [5].

In Portugal, the most common metabolic disorders and their respective prevalence include:
(a) metabolic syndrome (33.4% among individuals aged 25-74 years [6]); (b)
hypercholesterolemia (total cholesterol >240mg/dl, which affects 31.3% of the population
in Continental Portugal [7]); (c) diabetes (13%, according to the International Diabetes
Federation, among individuals aged 20-79 years [8]); (d) non-alcoholic fatty liver disease

(NAFLD), of 17% [9].

CVD remains the leading cause of death in Portugal, accounting for 27.9% of female deaths
and 36.3% of male deaths according to the World Heart Federation’s 2024 Scorecard [10].
Coronary artery disease, acute myocardial infarction, and stroke are the primary
contributors to this mortality rate. Standardized mortality rates per sex are reported as 51.1,
30.3, and 19.3 per 100 000 inhabitants for these conditions, respectively, according to the
Portuguese General Health Direction (DGS) [11]. Other prevalent CVDs in Portugal include:
(a) pulmonary thromboembolism, 35 per 100 000 adult inhabitants aged =18 years [12]; (b)

hypertension, 43.1%, particularly among older men [7]; (c) chronic heart failure, 4.4% in
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adults, rising to 12.7% among those aged 70-79 years and 16.1% among individuals aged
=280 years [13]; (d) peripheral arterial disease, 3-10% in the overall population and 15-20%
in those aged =70 years [14]; (e) atrial fibrillation, 2.5% among individuals aged =40 years,

being higher from age 70 onwards [15].

Regarding renal diseases, the RENA study reported an overall CKD prevalence of 20.9% in

primary healthcare in Portugal, with rates significantly increasing with age [16].

The relationship between IV and the development of cardiorenal-metabolic diseases has
been explored in a generalist approach through a retrospective cohort study conducted in
the United Kingdom (from 1995 to 2017). This study concluded that among women exposed
to intimate partner violence (n=18 547), 181 experienced a cardiovascular event compared
to 644 women from the non-exposed control group (n=72 231), which was conveyed into an
adjusted IRR (incidence rate ratio) of composite CVD (1.31; 95% ClI, 1.11-1.55; p=0.001).
Additionally, there was an increased risk of subsequent T2DM, ischemic heart disease,
stroke, and mortality. However, there were no statistically significant differences in
developing heart failure, peripheral vascular disease, or hypertension [17]. No Portuguese
study has specifically addressed this issue, which prompted the investigators to undertake

the present research.

This study aimed to characterize patients with suspected victims of IV regarding the
presence of cardiorenal-metabolic diseases. Secondary objectives included comparing the
incidence of cardiac, metabolic, and renal diseases between suspected victims and the

general population over 5- and 10-year periods.

Materials and methods
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Study Design and Setting

The present study is based on electronic health registers (EHR). It is a real-world,
retrospective, and observational study, involving a cohort of participants registered at the

Local Health Unit of Matosinhos (ULSM) between 2003 and 2023.

ULSM is a major healthcare organisation comprising 14 primary care units supported by a
central hospital, Pedro Hispano Hospital. It provides healthcare services to 177 445
individuals (according to the National Database of the National User Registry— RNU 202505)

and serves as an initial point of contact for many victims of IV.

This study relies on subparagraphs (i) and (j) of Article 9 of the European Union’s General
Data Protection Regulation (RGPD) 2016/679 as legal grounds for processing sensitive
personal data. These provisions allow data processing for reasons of public interest in

public health and scientific research purposes, respectively.

Ethical approval was obtained from the ULSM Health Ethics Committee and the Local
Information Protection and Security Committee. Approval codes were issued as follows:
No. 91/CES/JAS on October 14, 2022, and No. 71/CLPSI/2022 on December 21, 2022.
Researchers did not have access to identifiable data. No data was extracted outside the

ULSM infrastructure.
Participants

Participants were included if they met all the following criteria: (a) age 218 years old; (b) had
at least one entry in the EHR within the 365 days prior to the index date; (c) had at least one
primary healthcare appointment in the preceding 3 years preceding any event of interest
(this interval was defined based on national indicators for primary healthcare usage in
Portugal). The exclusion criteria were applied to individuals who had any of the following
circumstances: (a) lacked information on sex; (b) had an age that could not be calculated.

6
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The index date was defined as the time between 1 January 2003 and 31 December 2023

during which the population met all the criteria above.

The analysed group included participants registered at the ULSM who met all the criteria
before and had been coded or had textual expressions for suspected IV. Suspicion of IV
experience was identified using ICD (International Classification of Diseases)-9, ICD-10,
and ICPC (International Classification of Primary Care)-2 classification codes, as well as
textual expressions. All the used codes and textual expressions can be found in

Supplementary Material 1.

The control group included participants registered at the ULSM who met all the criteria

before and had not been coded or did not have textual expressions for suspected IV.

Variables

All variables were defined using ICD-9, ICD-10, ICPC-2, and ATC (Anatomical Therapeutic
Chemical) classification codes, as well as laboratory, clinical, and demographic data
available at the institution, accessible in Supplementary Material 1. All variables are

detailed in the Results section.

Age was treated both as a continuous quantitative variable and stratified into categorical

groups (18-39, 40-64, 65-84, and =85 years).

Categorical quantitative variables included: sex (female and male), risk factors (acute
stress reaction, adjustment reaction, alcohol abuse, any psychiatric disorder excluding
childhood and adolescent onset, current smoker, drug abuse, exposure to radiation, post-
traumatic stress disorder, pregnancy history, use of psychotropic medication -
antidepressants, antipsychotics, anxiolytics, and hypnotics/sedatives -, and use of oral
contraceptives) and cardiorenal-metabolic outcomes (acute kidney disease, atrial

fibrillation, CKD, heart failure, hypercholesterolemia, hypertension, hypertriglyceridemia,



165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

ischemic stroke, myocardial infarction, NAFLD, obesity, peripheral arterial disease,

pulmonary embolism, and T2DM).

Data sources/measurements

All data processing and analyses were performed using custom analytic programs
developed specifically for this study. These programs were executed within the secure
ULSM data center, with no external data extraction or direct researcher access to the raw
data. The study packages - designed to run on ULSM’s local infrastructure (Apache Spark
Framework v3.2.1) - implemented the full data pipeline, including harmonization of source
data (aligned with OMOP CDMv5.4), variable derivation, statistical analysis, and generation

of aggregated results reports.

Patient demographic and clinical characteristics were described for each cohort.
Continuous variables were summarised using the median (P50) and interquartile range
(IQR), while categorical variables were expressed as absolute and relative frequencies.
When a variable included five or fewer individuals, the count was reported as <5 to protect

patients’ privacy.

To evaluate the development of cardiorenal-metabolic outcomes at 5 and 10 years of
follow-up, adjusting for confounders (age, sex, smoking status, alcohol abuse, drug abuse,
and prior psychiatric disorders), Cox proportional hazards models were fitted to estimate
hazard ratios (HRs) with corresponding 95% confidence intervals (Cls). This was possibly
due to the application of the cluster method available in the R Survival package, version

4.3.2. [18]

The propensity score (PS) was estimated using multivariable logistic regression,
incorporating seven covariates selected a priori. Standardised mean difference (SMD) was

calculated before and after matching to assess covariate balance, with an absolute
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SMD<0.1 considered indicative of acceptable balance. All incidence analyses were

conducted on the matched cohorts.

The population in the cohort suspected of being victims of IV was matched to those in the
non-suspected IV group using a nearest neighbour matching method, based on female sex,
age, current smoker, alcohol abuse, drug abuse, any psychiatric disorder, and the violence-
exposed population. The matching procedure was implemented using the Matchlt package

(version 4.5.5) within R software (version 4.1.3).

Bias

The population served by ULSM is predominantly urban and has access to a comprehensive
range of healthcare services, which may not be representative of other regions in Portugal;
consequently, selection bias may be present. This analysis was based on retrospective data
obtained from EHR, which are susceptible to bias and residual confounding, thereby
inherently limiting causal inference. To mitigate these effects, minimal exclusion criteria

were applied, and data from both primary and secondary care sources were used.

Underreporting of suspected IV cases may also occur due to missing EHR entries, absence
of appropriate medical coding, or victims’ difficulty in recognizing or disclosing their
circumstances, particularly in cases involving psychological violence or neglect, where
physical indicators are less apparent. This could result in an underestimation of IV

incidence.

Furthermore, primary care settings, which comprise the majority of ULSM, provide detailed
records, owing to patients' easy access to general practitioners and active surveillance
protocols. These differences should be considered when comparing findings with studies
conducted in secondary care facilities or in prospective cohorts of pre-selected patients,

who may present with more advanced disease and consequently higher associated risks.



213 Study Size

214 Formal sample size estimation was deemed unnecessary, given that the study aimed to

215 include the entire population that fulfilled inclusion criteria.

216  Results

217  The suspected IV (SIV) cohort comprised 60 465 patients (Table 1). The median age was
218 55.96 years for the SIV cohort and 58.83 for the non-suspected IV (NSIV) cohort. The most
219 affected age group was between 40 and 64 years (41.6% in the SIV cohort). With increasing
220 age beyond this range, the number of suspected cases decreased, as demonstrated in the
221 group aged >84 years, where the advanced age contributed to a smaller population size and

222 correspondingly fewer cases of SIV (2.7%) — Table 1.

223 Regarding the sex of the cohorts, most patients with SIV were female (57.9%), as were the

224 NSIV patients (59.1%) - Table 2.

225 Table 1. Age groups distribution (years) - n (%).

Groups NSIV (n=232 398) SIV (n=60 465)

18-40 69990 (30.1) 20 307 (33.6)

40-64 88 405 (38.0) 25141 (41.6)

64-84 63 805 (27.5) 13373 (22.1)

>84 10198 (4.4) 1644 (2.7)

Median age P50 IQR* P50 IQR
52.83 31.72 55.96 27.40

226 *|QR - interquartile range.

227 Table 2. Sex distribution — n (%).

10



NSIV (n=232398)  SIV (n=60 465)

Female 137298 (59.1) 35016 (57.9)

Male 95 100 (40.9) 25 449 (42.1)

228

229 Risk health factors were markedly more incident in individuals with SIV compared to those
230 in the NSIV group (Table 3). The most common comorbidity among the SIV group was any
231 psychiatric disorder (76.4%), much higher than in the NSIV group (30.8%). Radiation
232 exposure was recorded in <5 cases, rendering statistical analysis infeasible. Consequently,
233 this variable was not included in further analysis due to its limited significance and

234 representation.

235 Table 3. Pre-index health risk factors - n (%).

NSIV (n=232 398) SIV (n=60 465)

Acute stress reaction 2769 (1.2) 2953 (4.9)
Adjustment reaction 845 (0.4) 1318(2.2)
Alcohol abuse 5350 (2.3) 6750 (11.2)

Any psychiatric disorder*

71637 (30.8)

46 163 (76.4)

Any stress-related disorder 3777 (1.6) 4443 (7.4)
Current smoker 14711 (6.3) 13208 (21.8)
Drug abuse 12651 (5.4) 11410(18.9)
Exposure to radiation 16 (0.0) <5

Oral contraceptives 11685 (5.0) 6625 (11.00)
Post-traumatic stress disorder 238 (0.1) 465 (0.8)
Pregnancy history 16 569 (7.1) 8581 (14.2)

Medication Antidepressants

32 500 (14.00)

25 376 (42.00)

11
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Antipsychotics 7 345 (3.2) 9939 (16.4)

Anxiolytics 52 486 (22.9) 32000 (52.9)

Hypnotics/sedatives 12697 (5.5) 8222 (13.6)

*Excluding childhood and adolescent onset

Cardio-renal-metabolic conditions were markedly more common among SIV individuals
when compared to those with NSIV (Table 4). Conditions with particularly high incidence in
the SIV group included hypercholesterolaemia (65.3%), CKD (42.2%), and

hypertriglyceridaemia (32.7%).

Table 4. Pre-index cardio-renal-metabolic diseases — n (%).

NSIV (n=232 398) SIV (n=60 465)

Acute kidney disease

2632(1.1)

2061 (3.4)

Atrial fibrillation

13813 (5.9)

4822 (8.00)

CKD 45202 (19.5) 25507 (42.2)
Heart failure 11402 (4.9) 5472 (9.1)
Hypercholesterolemia 95298 (41.0) 39487 (65.3)
Hypertension 71622 (30.8) 29784 (49.3)
Hypertriglyceridemia 40178 (17.3) 19779 (32.7)
Ischemic stroke 8501 (3.7) 5600 (9.3)
Myocardial infarction 6802 (2.9) 3727 (6.2)
NAFLD 3038(1.3) 2552 (4.2)
Obesity 38898 (16.7) 18 857 (372)
Peripheral arterial disease 6340 (2.7) 3822 (6.3)
Pulmonary embolism 1212(0.5) 388 (0.6)
T2DM 28649 (12.3) 11881 (19.7)




243  The matched cohorts consisted of 31 043 individuals NSIV and 27 606 with SIV (Table 5).

244 Overall, the matching process achieved adequate covariate balance for most variables,

245 although age remained slightly imbalanced. The proportion of females was similar and

246 predominant across groups. There are significantly higher rates of current smoking status,

247 alcohol, and drug abuse in the SIV group. A history of psychiatric disorders was the most

248 incident comorbidity.

249  Table 5. Pre- and post-matching characterization and their baseline characteristics.

Unmatched (n=292 863) Matched (n=58 649)
NSIV (n=232398)  SIV (n=60465) NSIV (n=31 043) SIV (n=27606) SAMD

Median age P50 IQR P50 IQR P50 IQR PT50 IQR
(vears) 52.83 31.72 60.99 24.63 60.99 24.63 56.23 26.08 0.19
Female 137298 59.1 18423 594 18423 59.4 16204 58.7 <0.1
Current smoker 14711 6.3 5316 171 5316 17.1 5723 20.7 <0.1
Alcohol abuse 5350 2.3 2991 9.6 2991 9.6 3260 11.8 <041
Drug abuse 12651 5.4 5459 17.6 5459 17.6 5828 21.1 <0.1
APD* 71637 30.8 23440 75.5 23440 75.5 21382 775 <0.1

250 Alllines are displayed using n and %, except as otherwise specified.

251 *Any psychiatric disorder (excluding childhood and adolescent onset)

252  Addressing the 5"-year follow-up, there were statistical differences in most of the analysed

253 outcomes. The highlights include acute kidney disease, NAFLD, and ischemic stroke. There

254  were no statistical differences in atrial fibrillation and obesity — Table 6.

255 In the 10"-year follow-up, there were also statistical differences in most of the analysed

256 outcomes. The highlights were equal to the 5"-year follow-up, but without statistical

257 differences in hypertension at the 10"-year follow-up - Table 6.
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Table 6. Hazard ratios for the 5" and 10™-year follow-up.

5-year follow-up 10-year follow-up
HR [95%CI] HR [95%CI]
Acute kidney disease 2.20 [1.84-2.63] 1.99 [1.70-2.33]
Atrial fibrillation 1.00 [0.89-1.11] 0.99 [0.88-1.10]
CKD 1.32 [1.26-1.39] 1.31 [1.24-1.37]
Heart Failure 1.38 [1.25-1.53] 1.37 [1.23-1.51]
Hypercholesterolemia 1.11 [1.06-1.16] 1.09 [1.05-1.14]
Hypertension 1.05 [1.01-2.00] 1.03 [0.99-1.08]
Hypertriglyceridemia 1.16 [1.08-1.24] 1.15 [1.08-1.23]
Ischemic stroke 2.01 [1.78-2.27] 1.80 [1.60-2.02]
Myocardial infarction 1.74 [1.51-2.02] 1.67 [1.45-1.93]
NAFLD 2.04 [1.70-2.46] 1.86 [1.58-2.20]
Obesity 1.07 [1.01-1.14] 1.05 [0.99-1.11]
Peripheral arterial disease 1.39 [1.20-1.60] 1.32 [1.16-1.51]
Pulmonary embolism 1.79 [1.18-2.69] 1.54 [1.07-2.23]
T2DM 1.16 [1.09-1.24] 1.18 [1.11-1.26]

Legend: HR — Hazard Ratio; Cl — confidence interval.

Discussion

This research demonstrated that, within the two studied cohorts, individuals in the SIV
group exhibited a higher incidence of health risk factors (Table 3) and adverse outcomes for
certain cardiac, metabolic, and renal diseases (Table 4). Statistically significant differences

were observed for most cardiorenal-metabolic diseases analysed (Table 6).
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Demographics

In both cohorts, most of the studied population belonged to the 40-64-year age group, with
females being the most affected sex (Tables 1 and 2). This finding is consistent with the
generalvictim profile reported in the 2024 statistics of the Portuguese Association for Victim
Support (APAV), which indicates a median age of 37 years and a predominance of female
victims, accounting for 76.3% of cases. [18] There was also a slightly higher proportion of
younger individuals observed in the SIV group (Table 1), highlighting the heightened
vulnerability of this age group. This underscores the importance of investigating dating
violence within this demographic. Research indicates that young individuals at higher risk
are those who have previously experienced IV and lack skills to manage conflict or respond
to coercion, with peer influence often reinforcing abusive behaviors [19]. To be noted also,
that a substantial proportion of men were identified as possible victims of IV (Table 2). This
group is underrepresented and more likely to experience severe consequences due to their
lower likelihood of seeking help or recognizing IV. This results in limited knowledge about

the health outcomes for male victims and more severe consequences [20].

Health Risk Factors

An association was observed between the SIV cohort and a higher incidence of most of the

health risk factors examined (Table 3).

These findings are consistent with existing evidence indicating that IV experience may
influence the consumption of addictive substances (e.g., alcohol, tobacco, and drugs)
through direct mechanisms, such as partner coercion, or indirect pathways, including
psychological trauma and self-medication to cope with distress [21-23]. Conversely, some
studies suggest that individuals diagnosed with substance or alcohol abuse are more likely

to suffer IV in the future [24, 25]. Irrespective of the direction of causality, the presence of a
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diagnosis related to alcohol, tobacco, or drug abuse should prompt screening for IV, and

vice versa.

Moreover, significant associations were found between the SIV group and various
psychiatric disorders and stress-related reactions (Table 3), as previously described in the
literature [23, 26]. This study also demonstrated that suspected victims are more likely to
use psychiatric medication, including antidepressants and anxiolytics (Table 3), which

aligns with current evidence [27].

The study further highlighted an increased incidence of pregnancy history in the SIV group
(Table 3), consistent with previous research, linking IV to higher rates of unintended
pregnancies, sexually transmitted diseases, and induced abortions [28, 29]. However, in
contrast to some earlier studies, our findings indicate a higher use of contraceptives within

the SIV cohort (Table 3) [27].

Cardiorenal-metabolic diseases

An association was observed between the SIV cohort and an increased incidence of most

of the cardiorenal-metabolic diseases investigated (Table 4).

These findings are somewhat in line with the existent study, where, in the United Kingdom,
181 IV-exposed women experienced a CVD event compared with 644 of the IV-unexposed
group, yielding an increased adjusted IRR of 1.31 (95% CI, 1.11-1.55; p=0.001), with a
significantly higher risk of developing ischemic heart disease (1.40; 95% ClI, 1.09-1.79;
p=0.007) and stroke or transient ischemic attack (1.29; 95% CI, 1.02-1.63; p=0.035). There
was also an elevated risk of T2DM (adjusted IRR: 1.51; 95% CI, 1.30-1.76; p<0.001) and all-
cause mortality (adjusted IRR: 1.44; 95% ClI, 1.24-1.67; p<0.001). No statistically significant

differences were identified for heart failure (IRR: 1.15; 95% CI, 0.69-1.63; p=0.520),
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peripheral vascular disease (IRR: 1.27; 95% CI, 0.75-1.86; p=0.304), or hypertension (IRR:

0.99; 95% Cl, 0.88-1.12; p=0.873) [17].

In contrast to the study above, the present analysis identified statistically significant
differences in the incidence of both heart failure and peripheral vascular disease (Table 6).

Additionally, this study examined a greater number of diseases.

Regarding metabolic diseases, NAFLD was notably associated with the SIV group (Tables 4
and 6). NAFLD is indirectly linked with IV, with psychiatric comorbidities and elevated stress
levels potentially mediating this relationship [30][31]. A strong association between the SIV
group and T2DM was likewise observed in this study (Tables 4 and 6), corroborating previous
findings. This may be attributable to the impact of stress and depression in triggering pro-
inflammatory responses and neuroendocrine activation, which disrupt glucose
metabolism and promote insulin resistance [32, 33]. The SIV group also demonstrated a
higher incidence of hypertriglyceridemia and hypercholesterolemia (Tables 4 and 6),
consistent with studies indicating that physical and/or sexual violence is associated with
reduced high-density lipoprotein cholesterol and elevated triglyceride levels [34, 35]. In
contrast, obesity did not show a significant association with IV in this study (Table 6).
Existing literature on this topic links IV to obesity or anorexia, depending on the victim's sex,
the type of violence experienced, and the mediating effect of depression with persistent
dysregulation of the hypothalamic-pituitary-adrenal axis and hypercortisolemia [36-39].
Such immune dysregulation and chronic inflammation may contribute to an increased risk

of metabolic syndrome [40].

Regarding CVD, positive associations with the SIV group were observed in most conditions
studied, including heart failure, ischemic stroke, myocardial infarction, peripheral arterial
disease, and pulmonary embolism (Tables 4 and 6), which is consistent with prior research

demonstrating an elevated cardiovascular risk among victims of IV [41-43]. Depression
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alone is known to increase the risk of coronary heart and arterial disease, and changes the
variability of the cardiac frequency, through both biological factors (e.g., systemic
inflammation and elevated cortisol levels) and behavioral factors (e.g., physical inactivity,
smoking, poor medication adherence, and social isolation). Victimisation by IV may
exacerbate these effects, further contributing to poor cardiovascular outcomes [44].
However, no significant associations were identified between the SIV group and atrial
fibrillation or hypertension (Table 6). Regarding atrial fibrillation, only one study has
reported an association with traumatic life events [45]. The literature is aligned with the lack
of association of hypertension and IV, where links were only observed in cases of severe

abuse [46, 47].

The significant association of acute kidney disease and CKD in SIV individuals is an
important finding (Tables 4 and 6), suggesting that the effects of IV extend beyond the
cardiovascular and metabolic systems. There is a known association between CKD and
adverse life events, including experiencing IV from childhood to adulthood, including sexual
abuse. This relationship appears to differ based on genetic polymorphisms, potentially
mediated through interleukin-1 receptor activity [48]. However, no literature was found

supporting an association between acute kidney disease and IV.

These elevated associations between metabolic, cardiac, and renal diseases support the

hypothesis of a unified cluster of cardiorenal-metabolic diseases [4].
Study limitations and future research

The following limitations were identified in this study: (a) selection bias, as the
representativeness of the sample may have been affected as the recruited individuals might
not fully reflect the target population, despite efforts to minimize this bias through minimal
exclusion criteria and the use of comprehensive data, causalinference remains limited due

to the retrospective observational nature of the study; (b) underreporting bias, as cases of
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violence may be underreported due to the absence of medical coding or victims' difficulty
in recognizing or communicating their situation; (c) medical coding limitations, as errors in
the classification of diagnostic codes by healthcare professionals could lead to an
underestimation of the observed effect size; (d) methodological differences between
comparative studies, as other studies conducted in secondary care centers or prospective
cohorts often include patients with more advanced disease stages, which may affect
comparability; (e) lack of in-depth research in specific areas, as certain associations, such
as between suspicion of IV and NAFLD or acute kidney injury, remain underexplored and

require more robust and conclusive investigation.

Future research should focus on conducting prospective longitudinal studies to overcome
these limitations, addressing underreporting by employing advanced natural language
processing tools and qualitative analysis of EHR, investigating specific types of violence
and their associations with different pathologies, examining sociocultural impacts on the
incidence and effects of IV across diverse populations and expanding research to other
national local health units and European research groups for broader and more definitive

conclusions.

Conclusion

This study allows us to conclude that SIV group: (a) presented a higher incidence of risk
behaviours for cardiorenal-metabolic diseases, such as smoking, alcohol and drug abuse,
any psychiatric disorders, stress reactions, oral contraceptives use, and the use of
psychotropic medication; (b) was significantly associated with the development of NAFLD,
T2DM, hypercholesterolemia, hypertriglyceridemia, ischemic stroke, myocardialinfarction,
pulmonary embolism, heart failure, peripheral arterial disease, acute kidney disease, and

CKD.
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Such results underscore the need to integrate assessments for IV into general healthcare
settings due to its significant impact on the incidence of cardiorenal-metabolic diseases.
Furthermore, it suggests that targeted interventions aimed at mitigating the effects of IV
could benefit not only victims' mental health but also reduce systemic disease risks. It is
crucial to implement screening strategies and early interventions for victims within the
healthcare system, focusing on preventing and managing cardiorenal-metabolic diseases.
Additionally, prevention programs addressing violence and providing victim support should

be integrated into strategies promoting cardiovascular, metabolic, and renal health.

Developing strategies to improve the detection and recording of IV within EHR systems is
also essential. This presents an opportunity to enhance advocacy for victims within

healthcare settings by promoting more effective preventive and therapeutic interventions.

Future research should evaluate specific interventions aimed at mitigating the impact of IV

on cardiorenal-metabolic health.
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Variable Definition

Violence codes -1CD-9 code 99580 -ICD-10 code t74
-1CD-9 code 99581 -1CD-10 code t75
- 1CD-9 code 99582 -1CD-10 code t76
-1CD-9 code 99583 -1CD-10 code x8[5-9]
-1CD-9 code 99584 -1CD-10 code y9[0-9]
- 1CD-9 code 99585 -ICPC-2 code z12
-1CD-9 code e96 -ICPC-2 code z13
-ICD-10 code t71 - ICPC-2 code z25

-|CD-10 code t73
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Violence

expressions

text

- (Ala)mea(c|¢)

- (Iliynsult

- (Hh)umilh

- (Glg)rit

- (B|b)err

- (D|d)estrui

- (P|p)ersegui

- (P|p)roibi

- (Olo)brigad(o|a) a

- (P|p)r(ala)ticas sex

- (P|p)r(aja)tica sex

- (FIf)or(c|g)ad(ola)

- (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

- (Ele)mpurr

- (E]e)stalad

- (Ala)pert(aja)o

- (Ala)pert(d]o)es

- (B|b)at(el]i)

- (A]a)gress

- (Ala)gred

- (Ele)sgana

- (S]s)ufoc

- (Ele)strang

- (A]Ja)bandon

- (M]m)ordid
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Age Ad-hoc vocabulary

Sex Ad-hoc vocabulary

Smoking Ad-hoc vocabulary and/or ICPC-2 code p17.

Alcohol abuse - ICD-9 code 291 -ICD-10 code f10
- ICD-9 code 303 -ICPC-2 code p15

Drug abuse - ICD-9 code 292 -ICD-10 code f15
- ICD-9 code 304 -ICD-10 code f16
- ICD-9 code 305 -ICD-10 code f18
- ICD-10 code f11 -ICD-10 code f19
-ICD-10 code f12 -ICPC-2 code p18
-ICD-10 code f13 -ICPC-2 code p19

-ICD-10 code f14

Suicidal ideation - ICD-9 code v6284 - ICD-10 code x6[0-9]
- ICD-9 code €95[0-8] - ICD-10 code x7[0-9]
-ICD-10 code r45851 - ICD-10 code x8[0-3/4]
- ICD-10 code 11491 -ICPC-2 code p77

-|1CD-10 code z9151
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Social deprivation

-1CD-10 code z604

Memory disorder

-1CD-9 code 78093

-1CD-10 code r411

-1CD-10 code r412

-1CD-10 code r413

- ICPC-2 code p20

- ICPC-2 code p70

Sleep disorder

-1CD-9 code 327

-1CD-9 code 29182

-1CD-9 code 29285

-1CD-9 code 3074

-1CD-9 code 78050

-1CD-9 code 78056

-1CD-9 code 78059

-ICD-10 code g47

-1CD-10 code 51

- ICPC-2 code p06

Chronic pain

-1CD-9 code 3382

-1CD-9 code 33829

-1CD-10 code r521

-|CD-10 code r522

Psychosocial stress

-1CD-9 code v62

-1CD-10 code z59

-1CD-10 code z60

-1CD-10 code z61

-|CD-10 code z62

-1CD-10 code z63

-1CD-10 code z64

-1CD-10 code z65
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Major

disorder

psychiatric

-1CD-9 code 290

-1CD-9 code 291

-1CD-9 code 292

-1CD-9 code 293

-1CD-9 code 294

-1CD-9 code 295

-1CD-9 code 296

-1CD-9 code 297

-1CD-9 code 298

-1CD-9 code 299

-1CD-9 code 30

-1CD-9 code 31

-|CD-10 code fO

-1CD-10 code f1

-1CD-10 code f2

-|1CD-10 code f3

-|CD-10 code f4

-1CD-10 code f5

-1CD-10 code f6

-1CD-10 code f7

-1CD-10 code f8

-1CD-10 code f9

- ICPC-2 code p70

-ICPC-2 code p71

-ICPC-2 code p72

-ICPC-2 code p73

-ICPC-2 code p74

-ICPC-2 code p75

-ICPC-2 code p76

-ICPC-2 code p77

-ICPC-2 code p78

-ICPC-2 code p79

- ICPC-2 code p80

- ICPC-2 code p81

- ICPC-2 code p98

- ICPC-2 code p99
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Headache -1CD-9 code 7840

-1CD-10 code r51

-ICD-10 code g442

-ICPC-2 code n01

-ICPC-2 code n90

-ICPC-2 code n95

Eating disorder -1CD-9 code 3075

-1CD-10 code f50

- ICPC-2 code p86

Post-traumatic stress -1CD-9 code 30981

-1CD-10 code f4310

-1CD-10 code f4311

-1CD-10 code f4312

-ICPC-2 code p82

Antipsychotics - ATC code n05a

Hypnotics and sedatives - ATC code n05c

Antidepressants - ATC code n06a

Anxiolytics - ATC code n05b

Obesity (BMI of 30 or Ad-hocvocabulary and/or ICPC2 code

higher) 182
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Hypertension

Fulfilling at least one of the following conditions:

= |CD-10 code i10

= |CD-9 code 401

= |CPC2 codes K86, K87

= Having 2 Systolic Blood Pressure observations equal or above

140mmHg registered at least 7 days apart

= Having 2 Diastolic Blood Pressure observations equal or above

90mmHg registered at least 7 days apart

Unstable angina

-1CD-9 code 411 -ICPC-2 code k74

-1CD-10 code i200

Myocardial infarction

-1CD-9 code 410 -1CD-10 code i252
-|CD-9 code 412 -1CD-10 code i256
-|CD-10 code i21 -|CPC-2 code k75

-|CD-10 code i22

Ischemic stroke

-1CD-9 code 433 -1CD-9 code 438
-1CD-9 code 434 -1CD-10 code i63
-1CD-9 code 435 -1CD-10 code i65
-1CD-9 code 436 -1CD-10 code i66

-1CD-9 code 437
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Pulmonary Embolism

-1CD-9 code 4151

-1CD-9 code 673

-1CD-9 code v1255

-1CD-10 code i26

Heart failure

-1CD-9 code 40403

-1CD-9 code 40413

-1CD-9 code 40493

-1CD-9 code 428

-1CD-10 code i110

-1CD-10 code i130

-1CD-10 code i132

-1CD-10 code i50

-|CPC-2 code k77

Peripheral arterial

disease

-1CD-9 code 440

- ICD-9 code 44(3-4)

-|1CD-9 code 441

-|CD-9 code 444

-1CD-9 code 4442

-1CD-10 code i702

-1CD-10 code i739

-1CD-10 code i742

-1CD-10 code i743

-1CD-10 code i744

-|CD-10 code i745

-1CD-10 code i748

-1CD-10 code i749

-|CPC-2 code k92

Atrial fibrillation

-|CD-9 code 4273

-|CD-10 code i48

-|CPC-2 code k78

Acute kidney disease

-1CD-9 code 584

-ICD-10 code n17
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Chronic kidney disease

Fulfilling at least one of the following criteria:

a) having biochemical confirmation defined as either of the

following:

= At least 2 UACR measures of 230 mg/g 290 days apart;

= At least 2 eGFR measures of < 60 ml/min/1.732 290 days apart;

b) having at least one relevant diagnosis code:

= |CD9 codes: 585, 250.4

= |CD10 codes: E10.2, E11.2, E12.2, E13.2, E14.2, 112.0, 112.9,

113.1,113.2, N18, Z299.2

Hypertriglyceridemia Laboratory vocabulary
(Triglycerides > 175)
Hypercholesterolemia Laboratory vocabulary

(Cholesterol > 190)
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Type 2 diabetes mellitus Not having an ICD9 or ICD10 (ICD-10 code e11) code for Type 1

Diabetes Mellitus and meeting at least one of the following criteria:

= At least one measurement of blood glucose = 200 mg/dL;

= At least one measurement of HbA1c 2 6.5%

= Having had a prescription of glucose lowering drugs excluding

biguanides.

Or having an ICD-10 code e11.

Non-alcoholic -1CD-9 code 5718 -1CD-10 code k76

steatohepatitis
-ICD-9 code 5719
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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No.

Page
Recommendation No.

Title and abstract

1

(a) Indicate the study’s design with a commonly used term in the title or ~ Page 1

the abstract

“Association Between Exposure to Interpersonal Violence and Cardiac, Metabolic, and
Renal Diseases — A Cohort Study in a Local Health Unit in Portugal

(b) Provide in the abstract an informative and balanced summary of what = Page 2-3
was done and what was found

“Introduction: Interpersonal violence (IV) is a major public health issue with significant
sociocultural, economic, and health impacts. It increases the risk of physical,
psychological, and behavioral repercussions, including premature mortality. Despite
evidence linking I'V to systemic diseases, research on its association with cardiorenal-
metabolic diseases remains limited. This study aimed to characterize patients with
suspected exposure to IV. Secondary objectives included comparing the incidence of
cardiorenal-metabolic diseases between suspected victims and the general population
over 5- and 10-year periods.

Methods: A real-world, retrospective, and observational study was conducted using
electronic health registers (EHR) from a Local Health Unit in Portugal, between 2003
and 2023. All patients aged 18 years or older with at least one entry in the EHR within
365 days before the index date and at least one primary healthcare appointment in the
preceding 3 years were included. The exposed cohort included patients with documented
suspicion of IV in the EHR, according to codes or text expressions. Variables studied
included sociodemographics, risk behaviors, psychiatric disorders, and cardiorenal-
metabolic diseases. Statistical analysis employed both descriptive and inferential
methods to assess the associations.

Results: The suspected IV cohort comprised 232 398 patients, while the non-suspected
IV cohort included 60 465 patients, with a slight predominance of females in both.
Median ages were 55.96 and 58.83 years, respectively. IV suspected patients
demonstrated higher incidence of health risk factors, such as smoking (21.8% vs 6.3%),
excessive alcohol consumption (11.2% vs 2.3%), drug abuse (18.9% vs 5.4%), and
psychiatric disorders (76.4% vs 30.8%). Notably, in the 5-year follow-up, suspected IV
was strongly associated with: acute kidney disease (HR=2.20, 95% CI= [1.84-2.63]),
non-alcoholic fatty liver disease (HR=2.04, 95% CI=[1.70-2.46]), and ischemic stroke
disease (HR=2.01, 95% CI=[1.78- 2.27]).

Discussion and Conclusions: This study found that individuals with suspected IV
exhibited a higher incidence of health risk behaviours and most cardio-renal-metabolic
diseases. These findings highlight the importance of incorporating IV screening and
integrating preventive strategies into routine healthcare. Enhancing the detection and
documentation of IV within EHRs is essential to support effective clinical responses and
public health planning. Further research is warranted to evaluate interventions targeting
the long-term health effects of IV.”

Introduction

Background/rationale

2

Explain the scientific background and rationale for the investigation Pages 3-5
being reported

“The World Health Organization (WHO) declared violence a major public health
problem in 1996 and, in 2002, defined it as the “intentional use of physical force or

1



power, threatened or actual, against oneself, another person, or a group or community,
which either results in or has a high likelihood of resulting in injury, death,
psychological harm, maldevelopment, or deprivation” [1].

Experiencing interpersonal violence (IV) significantly impacts victims’ lives at
sociocultural and economic levels, but primarily affects their health. It increases the risk
of physical, psychological, and behavioral outcomes and contributes to premature
mortality (due to natural diseases or violent causes such as homicide, suicide, or
accidents). [2].

Victims often experience changes such as disruption of the hypothalamic-pituitary-
adrenal axis and autonomic nervous system dysfunction — mechanisms that regulate
stress responses and are implicated in many systemic diseases. However, research on the
risk of metabolic diseases (e.g., metabolic syndrome, dyslipidemia, type 2 diabetes
mellitus - T2DM)), cardiovascular diseases - CVD (e.g., hypertension, acute myocardial
infarction, stroke), and renal diseases (e.g., chronic kidney disease - CKD) in this
population remains limited [3].

Strong clinical and epidemiological evidence supports the interrelationship between
T2DM, CVD, and CKD - a cluster referred to as cardiorenal-metabolic disease. This
condition currently represents one of the most pressing public health challenges. [4].
Cardiorenal-metabolic diseases exhibit sex-based differences in risk and manifestation:
men tend to develop CVD earlier (e.g., myocardial infarction and hypertension),
whereas postmenopausal women and those with a higher prevalence of autoimmune
diseases are more prone to cardiovascular complications [5].

In Portugal, the most common metabolic disorders and their respective prevalence
include: (a) metabolic syndrome (33.4% among individuals aged 25-74 years [6]); (b)
hypercholesterolemia (total cholesterol >240mg/dl, which affects 31.3% of the
population in Continental Portugal [7]); (c) diabetes (13%, according to the International
Diabetes Federation, among individuals aged 20-79 years [8]); (d) non-alcoholic fatty
liver disease (NAFLD), of 17% [9].

CVD remains the leading cause of death in Portugal, accounting for 27.9% of female
deaths and 36.3% of male deaths according to the World Heart Federation’s 2024
Scorecard [10]. Coronary artery disease, acute myocardial infarction, and stroke are the
primary contributors to this mortality rate. Standardized mortality rates per sex are
reported as 51.1, 30.3, and 19.3 per 100 000 inhabitants for these conditions,
respectively, according to the Portuguese General Health Direction (DGS) [11]. Other
prevalent CVDs in Portugal include: (a) pulmonary thromboembolism, 35 per 100 000
adult inhabitants aged >18 years [12]; (b) hypertension, 43.1%, particularly among older
men [7]; (c) chronic heart failure, 4.4% in adults, rising to 12.7% among those aged 70-
79 years and 16.1% among individuals aged >80 years [13]; (d) peripheral arterial
disease, 3-10% in the overall population and 15-20% in those aged >70 years [14]; (e)
atrial fibrillation, 2.5% among individuals aged >40 years, being higher from age 70
onwards [15].

Regarding renal diseases, the RENA study reported an overall CKD prevalence of
20.9% in primary healthcare in Portugal, with rates significantly increasing with age
[16].

The relationship between IV and the development of cardiorenal-metabolic diseases has
been explored in a generalist approach through a retrospective cohort study conducted in
the United Kingdom (from 1995 to 2017). This study concluded that among women
exposed to intimate partner violence (n=18 547), 181 experienced a cardiovascular event




compared to 644 women from the non-exposed control group (n=72 231), which was
conveyed into an adjusted IRR (incidence rate ratio) of composite CVD (1.31; 95% CI,
1.11-1.55; p=0.001). Additionally, there was an increased risk of subsequent T2DM,
ischemic heart disease, stroke, and mortality. However, there were no statistically
significant differences in developing heart failure, peripheral vascular disease, or
hypertension [17]. No Portuguese study has specifically addressed this issue, which

prompted the investigators to undertake the present research.”

Objectives

State specific objectives, including any prespecified hypotheses Page 5

“This study aimed to characterize patients with suspected victims of IV regarding the
presence of cardiorenal-metabolic diseases. Secondary objectives included comparing
the incidence of cardiac, metabolic, and renal diseases between suspected victims and

the general population over 5- and 10-year periods.”

Methods

Study design

Present key elements of study design early in the paper Page 6
“The present study is based on electronic health registers (EHR). It is a real-world,
retrospective, and observational study, involving a cohort of participants registered at
the Local Health Unit of Matosinhos (ULSM) between 2003 and 2023.”

Setting

Describe the setting, locations, and relevant dates, including periods of Page 6
recruitment, exposure, follow-up, and data collection

“ULSM is a major healthcare organisation comprising 14 primary care units supported
by a central hospital, Pedro Hispano Hospital. It provides healthcare services to 177 445
individuals (according to the National Database of the National User Registry — RNU
202505) and serves as an initial point of contact for many victims of IV.

This study relies on subparagraphs (i) and (j) of Article 9 of the European Union’s
General Data Protection Regulation (RGPD) 2016/679 as legal grounds for processing
sensitive personal data. These provisions allow data processing for reasons of public
interest in public health and scientific research purposes, respectively.

Ethical approval was obtained from the ULSM Health Ethics Committee and the Local
Information Protection and Security Committee. Approval codes were issued as follows:
No. 91/CES/JAS on October 14, 2022, and No. 71/CLPSI/2022 on December 21, 2022.
Researchers did not have access to identifiable data. No data was extracted outside the
ULSM infrastructure.”

Participants

(a) Cohort study—Give the eligibility criteria, and the sources and Pages 6-8
methods of selection of participants. Describe methods of follow-up

“Participants were included if they met all the following criteria: (a) age >18 years old;
(b) had at least one entry in the EHR within the 365 days prior to the index date; (c) had
at least one primary healthcare appointment in the preceding 3 years preceding any
event of interest (this interval was defined based on national indicators for primary
healthcare usage in Portugal). The exclusion criteria were applied to individuals who
had any of the following circumstances: (a) lacked information on sex; (b) had an age
that could not be calculated.

The index date was defined as the time between 1 January 2003 and 31 December 2023
during which the population met all the criteria above.

The analysed group included participants registered at the ULSM who met all the
criteria before and had been coded or had textual expressions for suspected I'V.
Suspicion of IV experience was identified using ICD (International Classification of
Diseases)-9, ICD-10, and ICPC (International Classification of Primary Care)-2

3



classification codes, as well as textual expressions. All the used codes and textual
expressions can be found in Supplementary Material 1.

The control group included participants registered at the ULSM who met all the criteria
before and had not been coded or did not have textual expressions for suspected IV.

To evaluate the development of cardiorenal-metabolic outcomes at 5 and 10 years of
follow-up, adjusting for confounders (age, sex, smoking status, alcohol abuse, drug
abuse, and prior psychiatric disorders), Cox proportional hazards models were fitted to
estimate hazard ratios (HRs) with corresponding 95% confidence intervals (CIs). This
was possibly due to the application of the cluster method available in the R Survival

package, version 4.3.2. [18]”

(b) Cohort study—For matched studies, give matching criteria and Page 9 and
number of exposed and unexposed 13

“The population in the cohort suspected of being victims of IV was matched to those in
the non-suspected IV group using a nearest neighbour matching method, based on
female sex, age, current smoker, alcohol abuse, drug abuse, any psychiatric disorder,
and the violence-exposed population. The matching procedure was implemented using
the Matchlt package (version 4.5.5) within R software (version 4.1.3).

The matched cohorts consisted of 31 043 individuals NSIV and 27 606 with SIV (Table
5). Overall, the matching process achieved adequate covariate balance for most
variables, although age remained slightly imbalanced. The proportion of females was
similar and predominant across groups. There are significantly higher rates of current
smoking status, alcohol, and drug abuse in the SIV group. A history of psychiatric

disorders was the most incident comorbidity. ”’

Variables

Clearly define all outcomes, exposures, predictors, potential confounders, Pages 7-8

and effect modifiers. Give diagnostic criteria, if applicable

“All variables were defined using ICD-9, ICD-10, ICPC-2, and ATC (Anatomical
Therapeutic Chemical) classification codes, as well as laboratory, clinical, and
demographic data available at the institution, accessible in Supplementary Material 1.
All variables are detailed in the Results section.

Age was treated both as a continuous quantitative variable and stratified into categorical
groups (18-39, 40-64, 65-84, and >85 years).

Categorical quantitative variables included: sex (female and male), risk factors (acute
stress reaction, adjustment reaction, alcohol abuse, any psychiatric disorder excluding
childhood and adolescent onset, current smoker, drug abuse, exposure to radiation, post-
traumatic stress disorder, pregnancy history, use of psychotropic medication —
antidepressants, antipsychotics, anxiolytics, and hypnotics/sedatives —, and use of oral
contraceptives) and cardiorenal-metabolic outcomes (acute kidney disease, atrial
fibrillation, CKD, heart failure, hypercholesterolemia, hypertension,
hypertriglyceridemia, ischemic stroke, myocardial infarction, NAFLD, obesity,

peripheral arterial disease, pulmonary embolism, and T2DM).”

Data sources/

measurement

8*

For each variable of interest, give sources of data and details of methods  Pages 8-9
of assessment (measurement). Describe comparability of assessment

methods if there is more than one group

“All data processing and analyses were performed using custom analytic programs
developed specifically for this study. These programs were executed within the secure
ULSM data center, with no external data extraction or direct researcher access to the raw
data. The study packages - designed to run on ULSM’s local infrastructure (Apache
Spark Framework v3.2.1) - implemented the full data pipeline, including harmonization

4



of source data (aligned with OMOP CDM v5.4), variable derivation, statistical analysis,
and generation of aggregated results reports.

Patient demographic and clinical characteristics were described for each cohort.
Continuous variables were summarised using the median (P50) and interquartile range
(IQR), while categorical variables were expressed as absolute and relative frequencies.
When a variable included five or fewer individuals, the count was reported as <5 to

protect patients’ privacy.”

Bias

Describe any efforts to address potential sources of bias Page 9
“The population served by ULSM is predominantly urban and has access to a
comprehensive range of healthcare services, which may not be representative of other
regions in Portugal; consequently, selection bias may be present. This analysis was
based on retrospective data obtained from EHR, which are susceptible to bias and
residual confounding, thereby inherently limiting causal inference. To mitigate these
effects, minimal exclusion criteria were applied, and data from both primary and
secondary care sources were used.

Underreporting of suspected IV cases may also occur due to missing EHR entries,
absence of appropriate medical coding, or victims’ difficulty in recognizing or
disclosing their circumstances, particularly in cases involving psychological violence or
neglect, where physical indicators are less apparent. This could result in an
underestimation of IV incidence.

Furthermore, primary care settings, which comprise the majority of ULSM, provide
detailed records, owing to patients' easy access to general practitioners and active
surveillance protocols. These differences should be considered when comparing findings
with studies conducted in secondary care facilities or in prospective cohorts of pre-
selected patients, who may present with more advanced disease and consequently higher

associated risks.”

Study size

10

Explain how the study size was arrived at Page 10
“Formal sample size estimation was deemed unnecessary, given that the study aimed to

include the entire population that fulfilled inclusion criteria.”

Continued on next page



Quantitative

variables

11

Explain how quantitative variables were handled in the Pages 7-8

analyses. If applicable, describe which groupings were

chosen and why

“Age was treated both as a continuous quantitative variable and stratified into categorical
groups (18-39, 40-64, 65-84, and >85 years).

Categorical quantitative variables included: sex (female and male), risk factors (acute stress
reaction, adjustment reaction, alcohol abuse, any psychiatric disorder excluding childhood and
adolescent onset, current smoker, drug abuse, exposure to radiation, post-traumatic stress
disorder, pregnancy history, use of psychotropic medication — antidepressants, antipsychotics,
anxiolytics, and hypnotics/sedatives —, and use of oral contraceptives) and cardiorenal-
metabolic outcomes (acute kidney disease, atrial fibrillation, CKD, heart failure,
hypercholesterolemia, hypertension, hypertriglyceridemia, ischemic stroke, myocardial

infarction, NAFLD, obesity, peripheral arterial disease, pulmonary embolism, and T2DM).”

Statistical

methods

12

(a) Describe all statistical methods, including those used to Pages 8-9

control for confounding

(b) Describe any methods used to examine subgroups and

interactions

(¢) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-

up was addressed

(e) Describe any sensitivity analyses

“To evaluate the development of cardiorenal-metabolic outcomes at 5 and 10 years of follow-
up, adjusting for confounders (age, sex, smoking status, alcohol abuse, drug abuse, and prior
psychiatric disorders), Cox proportional hazards models were fitted to estimate hazard ratios
(HRs) with corresponding 95% confidence intervals (Cls). This was possibly due to the
application of the cluster method available in the R Survival package, version 4.3.2. [18]

The propensity score (PS) was estimated using multivariable logistic regression, incorporating
seven covariates selected a priori. Standardised mean difference (SMD) was calculated before
and after matching to assess covariate balance, with an absolute SMD<0.1 considered
indicative of acceptable balance. All incidence analyses were conducted on the matched
cohorts.

The population in the cohort suspected of being victims of IV was matched to those in the non-
suspected IV group using a nearest neighbour matching method, based on female sex, age,
current smoker, alcohol abuse, drug abuse, any psychiatric disorder, and the violence-exposed
population. The matching procedure was implemented using the Matchlt package (version
4.5.5) within R software (version 4.1.3).”

Results

Participants

13*

(a) Report numbers of individuals at each stage of study—eg Page 10

numbers potentially eligible, examined for eligibility,

confirmed eligible, included in the study, completing follow-

up, and analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

“The suspected IV (SIV) cohort comprised 60 465 patients (Table 1). The median age was
55.96 years for the SIV cohort and 58.83 for the non-suspected IV (NSIV) cohort. The most
affected age group was between 40 and 64 years (41.6% in the SIV cohort). With increasing
age beyond this range, the number of suspected cases decreased, as demonstrated in the group

aged >84 years, where the advanced age contributed to a smaller population size and
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correspondingly fewer cases of SIV (2.7%) — Table 1.
Regarding the sex of the cohorts, most patients with SIV were female (57.9%), as were the
NSIV patients (59.1%) - Table 2.”

Descriptive data  14*  (a) Give characteristics of study participants (eg Page 11
demographic, clinical, social) and information on exposures
and potential confounders
(b) Indicate number of participants with missing data for
each variable of interest
(c) Cohort study—Summarise follow-up time (eg, average
and total amount)
“Risk health factors were markedly more incident in individuals with SIV compared to those in
the NSIV group (Table 3). The most common comorbidity among the SIV group was any
psychiatric disorder (76.4%), much higher than in the NSIV group (30.8%). Radiation
exposure was recorded in <5 cases, rendering statistical analysis infeasible. Consequently, this

variable was not included in further analysis due to its limited significance and representation.”

Outcome data 15*%  Cohort study—Report numbers of outcome events or Page 12
summary measures over time
“Cardio-renal-metabolic conditions were markedly more common among SIV individuals
when compared to those with NSIV (Table 4). Conditions with particularly high incidence in
the SIV group included hypercholesterolaemia (65.3%), CKD (42.2%), and
hypertriglyceridaemia (32.7%).”

Main results 16  (a) Give unadjusted estimates and, if applicable, confounder- Page 14
adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for
and why they were included
(b) Report category boundaries when continuous variables
were categorized
(¢) If relevant, consider translating estimates of relative risk
into absolute risk for a meaningful time period
“Addressing the 5th-year follow-up, there were statistical differences in most of the analysed
outcomes. The highlights include acute kidney disease, NAFLD, and ischemic stroke. There
were no statistical differences in atrial fibrillation and obesity — Table 6.
In the 10th-year follow-up, there were also statistical differences in most of the analysed
outcomes. The highlights were equal to the Sth-year follow-up, but without statistical
differences in hypertension at the 10th-year follow-up - Table 6.”

Continued on next page



Other analyses

17

Report other analyses done—eg analyses of subgroups and X

interactions, and sensitivity analyses

Discussion

Key results

18

Summarise key results with reference to study objectives Page 14

“This research demonstrated that, within the two studied cohorts, individuals in the SIV group
exhibited a higher incidence of health risk factors (Table 3) and adverse outcomes for certain
cardiac, metabolic, and renal diseases (Table 4). Statistically significant differences were

observed for most cardiorenal-metabolic diseases analysed (Table 6).”

Limitations

19

Discuss limitations of the study, taking into account sources of Pages 18-19
potential bias or imprecision. Discuss both direction and

magnitude of any potential bias

“The following limitations were identified in this study: (a) selection bias, as the
representativeness of the sample may have been affected as the recruited individuals might not
fully reflect the target population, despite efforts to minimize this bias through minimal
exclusion criteria and the use of comprehensive data, causal inference remains limited due to the
retrospective observational nature of the study; (b) underreporting bias, as cases of violence may
be underreported due to the absence of medical coding or victims' difficulty in recognizing or
communicating their situation; (c) medical coding limitations, as errors in the classification of
diagnostic codes by healthcare professionals could lead to an underestimation of the observed
effect size; (d) methodological differences between comparative studies, as other studies
conducted in secondary care centers or prospective cohorts often include patients with more
advanced disease stages, which may affect comparability; (e) lack of in-depth research in
specific areas, as certain associations, such as between suspicion of IV and NAFLD or acute

kidney injury, remain underexplored and require more robust and conclusive investigation.”

Interpretation

20

Give a cautious overall interpretation of results considering Pages 15-18
objectives, limitations, multiplicity of analyses, results from

similar studies, and other relevant evidence

“Demographics

In both cohorts, most of the studied population belonged to the 40-64-year age group, with
females being the most affected sex (Tables 1 and 2). This finding is consistent with the general
victim profile reported in the 2024 statistics of the Portuguese Association for Victim Support
(APAYV), which indicates a median age of 37 years and a predominance of female victims,
accounting for 76.3% of cases. [18] There was also a slightly higher proportion of younger
individuals observed in the SIV group (Table 1), highlighting the heightened vulnerability of
this age group. This underscores the importance of investigating dating violence within this
demographic. Research indicates that young individuals at higher risk are those who have
previously experienced IV and lack skills to manage conflict or respond to coercion, with peer
influence often reinforcing abusive behaviors [19]. To be noted also, that a substantial
proportion of men were identified as possible victims of IV (Table 2). This group is
underrepresented and more likely to experience severe consequences due to their lower
likelihood of seeking help or recognizing IV. This results in limited knowledge about the health
outcomes for male victims and more severe consequences [20].

Health Risk Factors

An association was observed between the SIV cohort and a higher incidence of most of the
health risk factors examined (Table 3).

These findings are consistent with existing evidence indicating that IV experience may influence
the consumption of addictive substances (e.g., alcohol, tobacco, and drugs) through direct

mechanisms, such as partner coercion, or indirect pathways, including psychological trauma and
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self-medication to cope with distress [21-23]. Conversely, some studies suggest that individuals
diagnosed with substance or alcohol abuse are more likely to suffer IV in the future [24, 25].
Irrespective of the direction of causality, the presence of a diagnosis related to alcohol, tobacco,
or drug abuse should prompt screening for IV, and vice versa.

Moreover, significant associations were found between the SIV group and various psychiatric
disorders and stress-related reactions (Table 3), as previously described in the literature [23, 26].
This study also demonstrated that suspected victims are more likely to use psychiatric
medication, including antidepressants and anxiolytics (Table 3), which aligns with current
evidence [27].

The study further highlighted an increased incidence of pregnancy history in the SIV group
(Table 3), consistent with previous research, linking I'V to higher rates of unintended
pregnancies, sexually transmitted diseases, and induced abortions [28, 29]. However, in contrast
to some earlier studies, our findings indicate a higher use of contraceptives within the SIV
cohort (Table 3) [27].

Cardiorenal-metabolic diseases

An association was observed between the SIV cohort and an increased incidence of most of the
cardiorenal-metabolic diseases investigated (Table 4).

These findings are somewhat in line with the existent study, where, in the United Kingdom, 181
IV-exposed women experienced a CVD event compared with 644 of the [V-unexposed group,
yielding an increased adjusted IRR of 1.31 (95% CI, 1.11-1.55; p=0.001), with a significantly
higher risk of developing ischemic heart disease (1.40; 95% CI, 1.09—-1.79; p=0.007) and stroke
or transient ischemic attack (1.29; 95% CI, 1.02—1.63; p=0.035). There was also an elevated risk
of T2DM (adjusted IRR: 1.51; 95% CI, 1.30—1.76; p<0.001) and all-cause mortality (adjusted
IRR: 1.44; 95% CI, 1.24—1.67; p<0.001). No statistically significant differences were identified
for heart failure (IRR: 1.15; 95% CI, 0.69-1.63; p=0.520), peripheral vascular disease (IRR:
1.27; 95% CI, 0.75-1.86; p=0.304), or hypertension (IRR: 0.99; 95% CI, 0.88—1.12; p=0.873)
[17].

In contrast to the study above, the present analysis identified statistically significant differences
in the incidence of both heart failure and peripheral vascular disease (Table 6). Additionally, this
study examined a greater number of diseases.

Regarding metabolic diseases, NAFLD was notably associated with the SIV group (Tables 4 and
6). NAFLD is indirectly linked with IV, with psychiatric comorbidities and elevated stress levels
potentially mediating this relationship [30] [31]. A strong association between the SIV group
and T2DM was likewise observed in this study (Tables 4 and 6), corroborating previous
findings. This may be attributable to the impact of stress and depression in triggering pro-
inflammatory responses and neuroendocrine activation, which disrupt glucose metabolism and
promote insulin resistance [32, 33]. The SIV group also demonstrated a higher incidence of
hypertriglyceridemia and hypercholesterolemia (Tables 4 and 6), consistent with studies
indicating that physical and/or sexual violence is associated with reduced high-density
lipoprotein cholesterol and elevated triglyceride levels [34, 35]. In contrast, obesity did not show
a significant association with IV in this study (Table 6). Existing literature on this topic links IV
to obesity or anorexia, depending on the victim's sex, the type of violence experienced, and the
mediating effect of depression with persistent dysregulation of the hypothalamic-pituitary-
adrenal axis and hypercortisolemia [36-39]. Such immune dysregulation and chronic
inflammation may contribute to an increased risk of metabolic syndrome [40].

Regarding CVD, positive associations with the SIV group were observed in most conditions
studied, including heart failure, ischemic stroke, myocardial infarction, peripheral arterial

disease, and pulmonary embolism (Tables 4 and 6), which is consistent with prior research




demonstrating an elevated cardiovascular risk among victims of IV [41-43]. Depression alone is
known to increase the risk of coronary heart and arterial disease, and changes the variability of
the cardiac frequency, through both biological factors (e.g., systemic inflammation and elevated
cortisol levels) and behavioral factors (e.g., physical inactivity, smoking, poor medication
adherence, and social isolation). Victimisation by IV may exacerbate these effects, further
contributing to poor cardiovascular outcomes [44]. However, no significant associations were
identified between the SIV group and atrial fibrillation or hypertension (Table 6). Regarding
atrial fibrillation, only one study has reported an association with traumatic life events [45]. The
literature is aligned with the lack of association of hypertension and IV, where links were only
observed in cases of severe abuse [46, 47].

The significant association of acute kidney disease and CKD in SIV individuals is an important
finding (Tables 4 and 6), suggesting that the effects of IV extend beyond the cardiovascular and
metabolic systems. There is a known association between CKD and adverse life events,
including experiencing IV from childhood to adulthood, including sexual abuse. This
relationship appears to differ based on genetic polymorphisms, potentially mediated through
interleukin-1 receptor activity [48]. However, no literature was found supporting an association
between acute kidney disease and IV.

These elevated associations between metabolic, cardiac, and renal diseases support the

hypothesis of a unified cluster of cardiorenal-metabolic diseases [4].

Generalisability 21 Discuss the generalisability (external validity) of the study Page 19
results
“Future research should focus on conducting prospective longitudinal studies to overcome these
limitations, addressing underreporting by employing advanced natural language processing tools
and qualitative analysis of EHR, investigating specific types of violence and their associations
with different pathologies, examining sociocultural impacts on the incidence and effects of IV
across diverse populations and expanding research to other national local health units and

European research groups for broader and more definitive conclusions.”

Other information

Funding 22 Give the source of funding and the role of the funders for the Page 22
present study and, if applicable, for the original study on which
the present article is based
“The authors declare that no financial support was received for conducting this research or
preparing/publishing this article.”

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and
unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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