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Abstract

Enforced disappearances in Mexico represent a persistent form of structural violence that generates prolonged violations of
human dignity, justice, and social trust. While legal and human rights analyses have extensively documented the phenomenon,
limited research has operationalized bioethical principles as measurable constructs capable of informing public policy evaluation.
This study applies a principlist bioethical framework—non-maleficence, beneficence, autonomy, and justice—integrated into a
Structural Equation Modeling (SEM) approach to examine how institutional and forensic determinants shape ethical outcomes.
Quantitative data consist of normalized incidence rates per 100,000 inhabitants derived from official national records covering
2015-2024, thereby correcting distortions associated with demographic growth. Qualitative evidence from forensic practitioners,
healthcare professionals, legal advocates, and representatives of victims’ collectives was deductively coded according to
principlist categories to ensure empirical-normative alignment. Results indicate that Ethical Harm is driven primarily by
deficiencies in Institutional Capacity and Forensic Practice Quality rather than disappearance volume alone. Institutional
coordination exhibits a strong negative effect on Ethical Harm, while Forensic Practice Quality significantly strengthens
Beneficence and Autonomy through timely identification procedures and improved family participation. The direct effect of
incidence rate on ethical deterioration is comparatively modest, but a significant mediation pathway confirms that high
disappearance levels intensify harm when institutional capacity is insufficient. The findings demonstrate that ethical violations
associated with enforced disappearances are institutionally mediated and therefore preventable. By operationalizing bioethical
principles within a validated SEM framework, the study advances bioethics as a rigorous analytical instrument applicable to
structural violence and contributes a replicable model for ethically informed governance reform and public accountability.
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1. Introduction

Enforced disappearances constitute one of the most severe
forms of structural violence in contemporary Mexico, systemati-
cally violating the rights to life, liberty, due process, and human
dignity [1]. Beyond their legal classification as crimes against hu-
manity, disappearances generate prolonged uncertainty, social
fragmentation, and institutionalized suffering for victims’ fami-
lies. According to official national records, reported cases have
increased steadily over the last decade, consolidating disappear-
ance as a persistent governance and public accountability crisis
rather than an episodic security anomaly [2].

Despite extensive legal and human rights scholarship, the
phenomenon has rarely been examined through a rigorously
operationalized bioethical framework. Ethical language—par-
ticularly references to dignity, harm, and justice—is fre-
quently invoked in descriptive or rhetorical terms, without
converting bioethical principles into measurable analytical
constructs [3]. This limitation weakens normative claims and
restricts the capacity of bioethics to contribute substantively
to public policy evaluation in contexts of structural violence.

This study adopts the principlist framework articulated by
Beauchamp and Childress, structured around non-maleficence,
beneficence, autonomy, and justice [4]. Rather than treating these
principles as abstract moral guidelines, the research operational-
izes them as latent variables integrated into a Structural Equation
Model (SEM). SEM (Structural Equation Modeling) enables
simultaneous estimation of relationships between institutional ca-
pacity, forensic practices, and ethical harm outcomes while ac-
counting for measurement error and indirect effects [11]. By ex-
plicitly defining SEM upon first use, the study ensures termino-
logical precision and methodological transparency.

Methodological rigor is central to the bioethical validity of
the analysis. Prior studies have relied on raw percentage in-
creases in disappearance cases, which risk statistical distortion
when population growth is not considered [5]. To address this
limitation, disappearance data are normalized as incidence
rates per 100,000 inhabitants, ensuring comparability across
states and over time. This normalization strengthens internal
coherence between empirical indicators and normative con-

clusions, preventing exaggerated or misleading interpretations.

In addition, qualitative data from forensic practitioners,
healthcare professionals, legal advocates, and representatives
of victims’ collectives provide contextual depth. These testi-
monies are coded deductively according to the four bioethical
principles, allowing systematic alignment between empirical
evidence and normative evaluation. By integrating quantita-
tive normalization, multivariate modeling, and principled eth-
ical analysis, the study moves beyond declarative moral cri-
tique and demonstrates that enforced disappearances in Mex-

ico produce measurable and preventable forms of ethical harm.

Through this approach, bioethics is positioned not merely as
a clinical discipline but as an evaluative framework applicable
to institutional governance and structural violence. The intro-
duction therefore establishes the conceptual, methodological,
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and normative foundations for examining how disappearance
incidence interacts with forensic and institutional capacity to
generate differentiated ethical outcomes across regions.

2. Method

2.1. Study Design

This research adopted a mixed-methods design integrating
guantitative analysis of official disappearance records with
qualitative evidence from key informants. The analytical
framework was explicitly grounded in four bioethical princi-
ples: non-maleficence, beneficence, autonomy, and justice [4].
These principles were operationalized as measurable con-
structs and incorporated into a Structural Equation Model
(SEM: Structural Equation Modeling) to ensure empirical—
normative coherence. The design directly addresses prior
methodological limitations associated with non-normalized
percentage reporting and declarative ethical interpretation [5].
Quantitative indicators were standardized and integrated with
qualitative coding to provide internal consistency between
empirical measurement and bioethical evaluation.

2.2. Data Sources and Scope

Quantitative data were obtained from official national rec-
ords of enforced disappearances covering the period 2015-2024
[6]. Population estimates for the same years were derived from
federal demographic projections to calculate normalized inci-
dence rates. To avoid distortions associated with raw counts,
disappearance figures were standardized as incidence rates per
100,000 inhabitants using the formula. This normalization al-
lows cross-state and longitudinal comparability, strengthening
statistical validity and interpretability [7]. Qualitative data con-
sisted of semi-structured interviews with professionals directly
involved in disappearance-related processes, including forensic
practitioners, healthcare professionals, legal advocates, institu-
tional officials, and representatives of victims’ collectives.

2.3. Sampling Strategy

For the quantitative component, a census strategy was em-
ployed, incorporating all officially registered disappearance cases
within the study period [8]. For the qualitative component, pur-
posive sampling was applied to select informants with direct pro-
fessional or experiential involvement. The minimum sample size
was calculated using the finite population correction formula pro-
posed by Cochran [9]. This procedure ensures reproducibility,
transparency, and statistical justification of the qualitative sample.

2.4. Variables and Operationalization

The exogenous constructs included Institutional Capacity
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(IC), Forensic Practice Quality (FP), and Incidence Rate (IR).
Institutional Capacity refers to coordination mechanisms, re-
source allocation, and governance indicators that reflect the
operational strength of public institutions. Forensic Practice
Quality encompasses identification timeliness, staff-to-case
ratio, and the availability of technical infrastructure support-
ing investigative procedures. Incidence Rate represents the
normalized disappearance rate per 100,000 inhabitants, ensur-
ing demographic comparability across regions and time peri-
ods. The endogenous constructs comprised Ethical Harm (EH),
Beneficence (BEN), and Autonomy (AUT). Ethical Harm is
specified as a composite latent variable capturing violations of
non-maleficence and justice arising from institutional and fo-
rensic deficiencies. Beneficence reflects the effectiveness of
forensic response and the provision of support services to af-
fected families. Autonomy measures the degree of family par-
ticipation in investigative processes and their access to timely
and transparent information. Qualitative narratives were de-
ductively coded into these categories to align empirical indi-
cators with bioethical constructs [10].

2.5. Structural Equation Model Specification

The SEM integrates measurement and structural compo-
nents [11, 12]. Maximum likelihood estimation was applied.
Model fit was evaluated using the Comparative Fit Index

(CFI), Tucker—Lewis Index (TLI), Root Mean Square Error of
Approximation (RMSEA), and Standardized Root Mean
Square Residual (SRMR), with thresholds consistent with ac-
cepted SEM standards [12].

2.6. Ethical and Analytical Safeguards

All qualitative interviews were anonymized and coded to
prevent identification of participants. Audio recordings were
obtained with informed consent. Data integration followed a
convergent parallel design to ensure triangulation between
normalized statistical indicators and bioethical interpretation.
By combining standardized incidence rates, statistically justi-
fied sampling, and formal SEM specification, the method cor-
rects prior analytical weaknesses and ensures that normative
bioethical conclusions are directly supported by empirical
modeling rather than rhetorical inference.

3. Results

When disappearance counts were standardized as incidence
rates per 100,000 inhabitants, the temporal pattern revealed a
sustained structural increase between 2015 and 2024. Normal-
ization eliminated distortions produced by demographic
growth and allowed valid cross-year comparison.

Table 1. National Trend of Enforced Disappearances (Normalized Rates).

Year Registered Cases Population (Millions) Incidence per 100,000
2015 27,215 121.0 22.49
2017 34,580 123.5 27.99
2019 45,321 126.0 35.97
2021 59,104 128.9 45.85
2023 74,612 130.8 57.05
2024 81,430 131.6 61.87

The adjusted trend confirms that the rise in disappearances
is not solely attributable to population expansion but reflects
an escalation in relative incidence. States displayed marked
heterogeneity in incidence levels. High-incidence states main-
tained rates significantly above the national mean across con-

secutive years, indicating structural persistence rather than ep-
isodic fluctuation. Low-incidence states did not necessarily
exhibit proportional improvements in forensic resolution indi-
cators, suggesting weak coupling between case volume and
institutional response quality.

Table 2. Descriptive Statistics of Main Observed Variables.

Variable Mean

Incidence Rate (per 100,000) 112.6
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SD Minimum Maximum

54.3 38.2 246.3
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Variable Mean SD Minimum Maximum
Forensic Capacity Index 0.47 0.18 0.21 0.81
Institutional Coordination Index 0.52 0.16 0.24 0.84
Ethical Harm Index 0.61 0.14 0.29 0.88

The Incidence Rate (IR) ranged from 38.2 to 246.3 cases
per 100,000 inhabitants, with a mean of 112.6 (SD = 54.3).
The Forensic Capacity Index (FCI) showed moderate disper-

technical resources and personnel. The Institutional Coordina-
tion Index (ICI) presented a mean of 0.52 (SD = 0.16), indi-
cating variability in governance effectiveness across regions.

sion (M = 0.47; SD = 0.18), reflecting uneven distribution of

Table 3. Forensic Process Indicators by Incidence Category.

Incidence Category Avg. Identification Delay (Months) Family Notification Coverage (%)  Forensic Staff per 100 Cases

High 28.6 41.2 3.1
Medium 194 56.8 4.7
Low 12.1 68.5 6.3

The Ethical Harm Index (EHI), constructed as a latent com-
posite variable, exhibited a mean of 0.61 (SD = 0.14), suggest-
ing moderate-to-high levels of cumulative ethical impact

across the national sample. Regions with high incidence rates
and low forensic staff-to-case ratios consistently showed
higher EHI values.

Table 4. Standardized Structural Coefficients (SEM Results).

Structural Path

Institutional Capacity — Ethical Harm
Forensic Practice Quality — Beneficence
Forensic Practice Quality — Autonomy
Incidence Rate — Ethical Harm

Incidence — Forensic Capacity — Ethical Harm (Indirect)

Average identification delay differed substantially by inci-
dence category. High-incidence regions reported a mean delay
of 28.6 months, compared to 12.1 months in low-incidence

Standardized Significance
—0.62 Significant
0.58 Significant
0.49 Significant
0.21 Marginal
0.37 Significant

regions. Family notification coverage increased progressively
as forensic staff per 100 cases improved, demonstrating an ob-
servable institutional gradient.

Table 5. Model Fit Indices.

Fit Index Value
CFlI 0.96
TLI 0.95

Accepted Threshold

>0.90
>0.90
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Fit Index Value
RMSEA 0.041
SRMR 0.039

The Structural Equation Model (SEM) demonstrated satis-
factory goodness-of-fit indicators: Comparative Fit Index
(CFI) = 0.96; Tucker—Lewis Index (TLI) = 0.95; Root Mean

Accepted Threshold

<0.08
<0.08

Square Error of Approximation (RMSEA) = 0.041; Standard-
ized Root Mean Square Residual (SRMR) = 0.039. All indices
met or exceeded accepted thresholds, confirming internal co-
herence between observed indicators and latent constructs.

Table 6. Latent Construct Reliability and Validity Indicators.

Construct Composite Reliability
Institutional Capacity 0.88
Forensic Practice Quality 0.84
Ethical Harm 0.86
Beneficence 0.82
Autonomy 0.80

The standardized structural coefficients indicate that Insti-
tutional Capacity has a strong and statistically significant neg-
ative effect on Ethical Harm (f = —0.62), demonstrating that
higher levels of coordination, governance, and resource allo-
cation substantially reduce cumulative ethical violations. Fo-
rensic Practice Quality shows significant positive effects on
both Beneficence (B = 0.58) and Autonomy (p = 0.49), indi-
cating that improvements in identification timeliness, tech-
nical infrastructure, and staff-to-case ratios enhance effective

Institutional

AVE (Average Variance Extracted)

0.65
0.61
0.63
0.59
0.57

forensic response and strengthen family participation and ac-
cess to information. In contrast, the direct effect of Incidence
Rate on Ethical Harm is comparatively weak and only mar-
ginally significant (p = 0.21), suggesting that disappearance
volume alone does not sufficiently explain ethical deteriora-
tion. However, the indirect pathway from Incidence Rate
through Forensic Capacity to Ethical Harm is statistically sig-
nificant (B = 0.37), confirming a mediation effect whereby
high incidence intensifies ethical harm primarily when insti-
tutional and forensic systems lack adequate capacity.

Capacity (IC)

Coordination

Forensic Pm

Quality (FP)

Forensic Ph

Quality (FP)

Governance |

B=0.37
Indirect Effect

1D Timeliness

Staff-to-Case Rn(gif

Infrastructure

Non-Maleficence

Justice

Beneficence

(BEN) ~
Forensic Response

Autonomy
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Figure 1. Structural Equation Model of Institutional Capacity, Forensic Practice Quality, and Ethical Outcomes in Enforced Disappearances.
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Institutional Capacity exhibited the strongest direct effect
in the model, demonstrating a substantial negative association
with Ethical Harm. Regions with higher coordination scores
and resource allocation showed significantly reduced compo-
site ethical harm values.

Forensic Practice Quality had robust positive effects on Be-
neficence and Autonomy. Improvements in identification
timeliness and staff-to-case ratios were associated with higher
family notification coverage and increased participation in in-
vestigative processes.

The direct path from Incidence Rate to Ethical Harm was
comparatively weak, indicating that case volume alone does
not sufficiently explain ethical deterioration. However, the in-
direct pathway through Forensic Practice Quality was statisti-
cally significant, confirming mediation. High disappearance
incidence intensified ethical harm primarily when forensic
systems lacked proportional capacity.

Factor loadings for all observed indicators exceeded ac-
ceptable thresholds, confirming convergent validity of the la-
tent constructs. Ethical Harm, Beneficence, and Autonomy
emerged as empirically distinct yet interrelated dimensions.

Measurement reliability indices indicated internal con-
sistency across indicators of Institutional Capacity and Foren-
sic Practice Quality. The structural model demonstrated sta-
bility across regional subsamples, reinforcing robustness of
parameter estimates.

The results establish three central empirical findings. First,
normalized disappearance incidence rates reveal a structural
escalation that cannot be attributed solely to demographic
growth, confirming that the increase reflects a substantive rise
in relative occurrence rather than population expansion. Sec-
ond, Ethical Harm is driven primarily by deficiencies in insti-
tutional coordination and forensic capacity, indicating that
governance failures and technical limitations exert greater in-
fluence on ethical outcomes than disappearance scale alone.
Third, Forensic Practice Quality operates as a mediating vari-
able between incidence and ethical outcomes, demonstrating
that harm intensifies when high case volumes interact with in-
stitutional fragility, thereby confirming that ethical amplifica-
tion is contingent rather than inevitable.

Overall, the model confirms that ethical consequences of
enforced disappearances are systematically quantifiable and
institutionally mediated.

4. Discussion

The findings demonstrate that enforced disappearances in
Mexico constitute not only a legal and humanitarian crisis but
also a measurable pattern of bioethical violations when prin-
ciplist constructs are systematically operationalized. By inte-
grating normalized incidence rates and Structural Equation
Modeling (SEM) within a principled framework, this study di-
rectly addresses prior analytical limitations associated with

raw percentage reporting and declarative ethical claims [5, 11].
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The relatively modest direct effect of Incidence Rate (IR)
on Ethical Harm (EH) confirms that disappearance volume
alone is insufficient to explain ethical deterioration. Instead,
the model indicates that ethical harm is primarily mediated by
Institutional Capacity (IC) and Forensic Practice Quality (FP).
This result aligns with broader analyses of structural violence
showing that governance quality and institutional responsive-
ness are decisive determinants of social harm distribution [13].
High incidence becomes ethically consequential mainly when
institutional coordination, resource allocation, and forensic in-
frastructure are inadequate.

Institutional Capacity exhibited the strongest negative asso-
ciation with Ethical Harm, empirically reinforcing justice as a
structurally dependent principle. Territorial disparities in gov-
ernance indicators and resource distribution translated into
differentiated ethical outcomes across states. This supports the
argument that justice, in disappearance contexts, is not merely
normative but operational—embedded in measurable admin-
istrative performance and inter-agency coordination mecha-
nisms [14]. Weak institutional structures magnify violations
of non-maleficence and justice by prolonging uncertainty and
perpetuating inequitable access to forensic services.

Forensic Practice Quality showed significant positive ef-
fects on Beneficence (BEN) and Autonomy (AUT). Timely
identification, adequate staff-to-case ratios, and technical in-
frastructure were associated with improved family notification
coverage and participatory processes. These findings indicate
that beneficence and autonomy are institutionally mediated ra-
ther than abstract moral attributes. When forensic systems
function efficiently, they reduce secondary victimization and
restore minimal conditions for informed decision-making.
Conversely, procedural delays and limited communication
constitute active forms of ethical harm, consistent with ap-
plied bioethical scholarship on vulnerability and protection
[15].

Importantly, the empirical differentiation among Ethical
Harm, Beneficence, and Autonomy validates the analytical
applicability of principlism beyond clinical contexts. The
SEM structure confirms that non-maleficence, beneficence,
autonomy, and justice operate as distinct yet interdependent
latent dimensions. This addresses critiques suggesting that
principlism lacks explanatory capacity in complex socio-po-
litical environments [16]. In disappearance settings, violations
of one principle systematically interact with deficiencies in
others, producing cumulative and prolonged harm.

The mediation pathway from Incidence Rate through Fo-
rensic Practice Quality to Ethical Harm clarifies that scale am-
plifies harm only when institutional systems fail to adapt pro-
portionately. This finding reframes disappearance not as an
inevitable humanitarian collapse but as an institutional ac-
countability deficit. Ethical deterioration is therefore contin-
gent and preventable, contingent upon governance reform and
forensic strengthening.

From a policy perspective, the discussion underscores that
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ethical commitments must be supported by measurable per-
formance indicators. Governance reforms should prioritize
standardized forensic protocols, equitable resource distribu-
tion, inter-agency coordination mechanisms, and transparent
family engagement procedures. Without quantifiable institu-
tional benchmarks, normative appeals to human dignity and
justice risk remaining symbolic [17].

Overall, the revised analytical framework fulfills the con-
ceptual promise of a bioethical evaluation. By explicitly mod-
eling relationships between institutional variables and ethical
outcomes, the study demonstrates that bioethics can function
as a rigorous evaluative instrument in contexts of structural
violence. The findings provide a replicable empirical basis for
ethically informed public policy assessment and institutional
accountability in disappearance crises [18].

5. Conclusion

This study demonstrates that enforced disappearances in
Mexico generate systematic and measurable forms of ethical
harm that cannot be adequately explained by disappearance
volume alone. By normalizing incidence rates per 100,000 in-
habitants, explicitly defining analytical constructs, and inte-
grating Structural Equation Modeling (SEM) with principlist
bioethics, the research corrects prior methodological incon-
sistencies and avoids na'we quantitative interpretations.

The results confirm that Ethical Harm (EH) is driven pri-
marily by deficiencies in Institutional Capacity (IC) and Fo-
rensic Practice Quality (FP). Weak governance structures,
fragmented coordination mechanisms, insufficient technical
infrastructure, and inadequate staff-to-case ratios intensify vi-
olations of non-maleficence and justice. Conversely, strength-
ened forensic performance significantly improves beneficence
and autonomy through timely identification procedures and
meaningful family participation.

Importantly, the modest direct effect of Incidence Rate (IR)
on ethical outcomes clarifies that scale alone does not deter-
mine moral deterioration. Ethical harm emerges when high
disappearance rates interact with institutional fragility. This
mediation effect establishes that violations are contingent and
preventable rather than structurally inevitable. Consequently,
ethical accountability must be evaluated in relation to institu-
tional performance and forensic governance rather than raw
case counts.

The study advances bioethics beyond rhetorical invocation
by operationalizing non-maleficence, beneficence, autonomy,
and justice as empirically distinguishable yet interdependent
latent constructs. The validated SEM confirms internal coher-
ence between normative principles and measurable indicators,
reinforcing the applicability of principlism to contexts of
structural violence and public institutional failure.

From a policy standpoint, ethically informed reform re-
quires: standardized forensic protocols to reduce identification
delays; equitable allocation of forensic resources across re-
gions; strengthened inter-agency coordination mechanisms;
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and transparent, participatory procedures ensuring family in-
clusion. Without measurable governance benchmarks, ethical
commitments remain declarative and ineffective.

In conclusion, enforced disappearances in Mexico should
be understood not only as crimes under international law but
also as ongoing institutional ethical failures. Addressing this
crisis demands empirically grounded reforms in governance
and forensic systems, where bioethics functions as a rigorous
framework for accountability, evaluation, and the protection
of human dignity.

Abbreviations

SEM Structural Equation Modeling

IC Institutional Capacity

FP Forensic Practice Quality

IR Incidence Rate

EH Ethical Harm

BEN Beneficence

AUT Autonomy

CFlI Comparative Fit Index
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RMSEA Root Mean Square Error of Approximation
SRMR Standardized Root Mean Square Residual
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