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Abstract

INTRODUCTION: This study involved evaluating a tailored genetic counseling and

testing (GCT) protocol for families at risk of autosomal dominant Alzheimer’s dis-

ease (ADAD) in Latin America (LatAm), focusing on essential cultural and regional

adaptations.

METHODS: We conducted a non-randomized controlled trial among ADAD families

in Colombia and Argentina. Participants were categorized based on their decision to

learn their genetic status (GS), with further comparisons between mutation-positive

versusmutation-negative participants who learned their status. Psychological impacts

weremeasured using validated scales for anxiety and depression.
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RESULTS: Of the 122 eligible participants, 97 completed the GCT protocol, and 87

opted to learn their GS. Therewere no clinically significant differences in psychological

distress between those who learned their status and those who did not, nor between

mutation-positive andmutation-negative individuals.

DISCUSSION: The GCT protocol effectively managed psychological impacts in ADAD

families and was positively received, demonstrating the importance of culturally

adapted GCT protocols.

KEYWORDS

autosomal dominant Alzheimer’s disease, cultural adaptation, genetic counseling and testing,
Latin America, psychological impact, vulnerabilities

Highlights

∙ We examined the adaptation and efficacy of a GCT protocol in LatAm for families at

risk of ADAD.

∙ The GCT protocol mitigated psychological distress among at-risk ADAD families.

∙ The study confirms the protocol’s cultural appropriateness and psychological safety.

∙ Future studies should explore the long-termpsychological and public health impacts

of GCT and use of GCT for treatment options.

1 BACKGROUND

Autosomal dominant Alzheimer’s dsease (ADAD) arises from

pathogenic variants in the Presenilin 1 (PSEN1), Presenilin 2 (PSEN2),

and Amyloid Precursor Protein (APP) genes. Despite their rarity (<1%

of AD cases), these mutations significantly intensify AD’s impact, par-

ticularly when appearing in multiple family members at a young age.

This poses a profound challenge, especially during pivotal life phases,

including in connection with professional and financial responsibil-

ities and the loss of several decades of life expectancy. Additionally,

witnessing the disease in other family members, coupled with an

awareness of potentially carrying the same risk, can have signifi-

cant personal implications and profoundly influence an individual’s

behavior.1,2

Genetic testing of familial AD is gaining interest, with more at-

risk individuals seeking information and the availability of innovative

clinical trials for prevention.3–6 Additionally, knowing their genetic sta-

tus (GS) helps individuals make proactive healthcare, reproductive,

and personal decisions. At the same time, genetic testing and coun-

seling (GCT) have ethical, social, legal, and psychological implications

for patients and families. Therefore, it is essential to embed genetic

testing within a comprehensive genetic counseling protocol to ensure

informed decision-making.7 Recent studies indicate that individuals

tested under a standardized protocol found it beneficial, demon-

strating effective coping skills and minimal adverse psychological

reactions.8,9

Several factors may influence whether family members choose to

learn their GS.10,11 Although these have been extensively studied in

high-income countries (HICs),10,12,13 they remain relatively unknown

in low and middle-income countries (LMICs), such as those in Latin

America (LatAm). In LatAm, characterized by diversity and disparity,

unique challenges may arise during GCT due to varying educational

levels, religious principles, and cultural beliefs.14,15

To date, the number of ADAD families in LatAm may be under-

estimated due to high testing costs and limited access to genetic

counseling.16,17 Additionally, there are no standardized guidelines for

familial AD counseling.18–20 Most practices follow those for other

dominantly inherited diseases, like Huntington’s disease. In addition,

although several national strategies for Alzheimer’s disease have been

developed in LatAm, most do not address ADAD and the potential

legal and financial consequences of genetic testing.21 As a result, there

is currently a need for a thoughtful approach, grounded in ethics, to

implement genetic services and family counseling programs in LatAm,

so that the unique needs of these populations are recognized and

diagnosed.15

In 2022, researchers from LatAm established the PRograma de

Asesoramiento Genético para América Latina (PRAGA) group to

advance GCT services through a standardized protocol tailored to

ADAD families. Specifically, it seeks a harmonized approach to ensur-

ing consistent counseling for at-risk familymembers anddetermine the

suitability of the current counselingmodel inmeeting the unique needs

of ADAD families in the region. In this study, we analyzed data from

Colombia and Argentina to evaluate the PRAGA genetic counseling

framework for ADAD families. Our aim was to evaluate the psychoso-

cial impact of genetic testing on asymptomatic individuals within these

families. We hypothesize that tailored genetic counseling for ADAD

families is safe and that learning one’s GS will not result in clinically

significant changes in distress measures.
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2 METHODS

A non-randomized controlled trial was conducted in asymptomatic

individuals from families with ADAD; participants entered either the

test group or control group based on their voluntary choice to opt out

or opt in for genetic disclosure, respectively. Those who chose to learn

their GS were considered to be in the test group (opt-in disclosure),

while those who opted not to receive their GS were considered to

be in the control group (opt-out disclosure). Within the test group,

further categorization was conducted to compare individuals with

mutation-positive results to those with mutation-negative results. The

primary outcome included change from baseline in depression, general

anxiety, and health-related anxiety in the test group relative to the

control group.

2.1 Study population and recruitment methods

Participants from ADAD-affected families were recruited, detailed

ADAD variant information is presented in Table S1. In Argentina,

outreach and recruitment utilized existing family data involving multi-

generational families with histories of AD. Awareness of the study was

often facilitated by family discussions. Some participants were made

aware of the study through family members and proactively sought to

learn about their GS. In Colombia, the recruitment process was aligned

with the characterization of multiple families that had at least three

affected generations with AD. With the participation of several family

leaders, an invitation to participate was extended to family members.

A team of professionals at each institution contacted individuals and

clearly explained theobjectives of thepilot study. Both research sites in

Colombia (Grupo deNeurociencia de Antioquia and FundaciónMédica

de Enfermedades Raras) and Argentina (Fleni Neurological Research

Institute) conducted family meetings and community events to engage

with participants and discuss the study.

All potential participants received information about the study, and

if they were interested, an in-person baseline appointment to pro-

vide written consent and confirm eligibility was scheduled. Individuals

were enrolled if they (1) were ≥18 years of age; (2) were cognitively

unimpaired or mildly symptomatic; (3) had a positive family history

suggestive of ADAD (early-onset AD in two or more generations); and

(4) had at-risk family members with a known pathogenic ADAD vari-

ant in the family. Exclusion criteria encompassed individuals displaying

clinically significant cognitive impairment, depression, anxiety, suicidal

ideation, major personality disorders, or other neuropsychiatric con-

ditions as defined by the Diagnostic and Statistical Manual of Mental

Disorders, Fifth Edition (DSM-5).22,23 At each phase, participants were

allowed to drop out if they did not want to continue with the GCT.

2.2 Study procedures

The genetic counseling protocol was adapted and followed the GCT

guidelines for AD from the American College of Medical Genetics and

RESEARCH INCONTEXT

1. Systematic review: We reviewed the existing literature

on GCT for ADAD in LatAm through databases such as

PubMed and Scopus. Previous studies largely focused

on high-income countries, with limited research explor-

ing the unique challenges and adaptations necessary

for effective implementation in low- and middle-income

countries.

2. Interpretation: Our findings highlight the effective adap-

tation and implementation of a standardized GCT proto-

col in LatAm, demonstrating that it is well tolerated and

mitigates psychological distress among participants. This

adds crucial knowledge to the sparse literature on imple-

menting GCT in diverse cultural settings and contributes

significantly to the implementation and dissemination of

GCT in LatAm.

3. Future directions: Further research would enable the

extension of clinical services across LatAm and an exam-

ination of long-term outcomes for multiple diseases.

Exploring the integration of these services into public

health programs and assessing their cost-effectiveness

will be essential to provide evidence for policy decisions

and healthcare planning.

the National Society of Genetic Counselors24 and Huntington Disease

Society of America’s Guidelines for Genetic Testing for Huntington dis-

ease (HD),9 which is considered the gold standard for genetic testing

for adult-onset conditions. The protocol features three consultations,

including two pre-test sessions and one post-test/disclosure genetic

counseling session. The typical scenario involves young individualswho

havewitnessed a parent’s or sibling’s strugglewith the disease, and the

counseling sessions aim to address their concerns and uncertainties

(Figure 1).

The first two sessions involve semi-structured interviews, focusing

on two main objectives: informing participants about their situation

and the disease and assessing their mental health, socio-familial

context, and cultural background. These sessions serve to equip family

members with essential information as they consider GCT services.

During the pre-test genetic counseling session, information is tailored

to the family and participant’s educational background and health

literacy. Visual aids are utilized to explain the risk of ADAD based

on personal and family history, as well as to provide education about

Alzheimer’s disease and potential legal implications. Additionally,

a psychiatric evaluation is included in these sessions to mitigate

potential adverse outcomes. The third session involves disclosing GS

to those who opt to learn it. Participants are encouraged to bring a

support person to these sessions for emotional and social support.

Assistance is offered to help individuals understand and cope with

the psychological, medical, and familial implications of the genetic
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F IGURE 1 Overview of genetic counseling and testing protocol for ADAD in Latin America. (A) General recommendations at institutional
level: foundational guidelines for centers and institutions initiating genetic counseling and testing (GCT) services. (B) Overview of PRAGA pilot
programGCT protocol, Section 1: initial protocol assessment – evaluating readiness and requirements for GCT. Sections 2, 3, 4: core GCT process
– detailed depiction of GCT sessions including sample collection, genetic disclosure, and post-disclosure assessments. Section 5: final protocol
assessment – assessing effectiveness of entire GCT protocol. Section 6: recommended follow-up – conducted by a teammember to discuss GCT
process and assess further support needs. At an institutional level, this section serves to evaluate the overall emotional impact and effectiveness of
the genetic counseling received. (C) General recommendations for GCT and considerations for encounters 2, 3, 4. Provides overarching guidelines
and specific considerations for effectively managing the core sessions of the GCT process, ensuring consistency and adaptability to patient needs.

contribution to the disease. Each session typically lasts between 45

and 60mins (see Figure 1 for details).

2.3 Assessment and instruments

All participants were asked to complete a pre-counseling baseline

assessment prior to their first genetic counseling session and a post-

counseling assessment (in-personor online) at approximately 3months

after disclosure. At baseline assessment, sociodemographic data,

medical history, and family history were collected. Participants’

pre- and post-genetic counseling measurements included the

Montgomery–Åsberg Depression Rating Scale (MADRS),25 the

brief Zung Anxiety Rating (BZAR),26,27 and the Short Health Anxiety

Inventory (SHAI).28 The scales used in this study were selected based

on their proven effectiveness in local contexts, prior validations, and
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sensitivity to change over time. Clinically meaningful changes were

determined using standardized thresholds, with higher scores indi-

cating worse clinical outcomes. For the MADRS, a clinically significant

change is considered to be an increase or decrease of around five

points or more from baseline, with a threshold score of ≥19 indicating

significant depressive symptoms.25,29,30 Similarly, for the BZAR, clin-

ically significant anxiety is identified by a score of ≥24, with changes

of around five points from baseline deemed meaningful.26,27,31 Lastly,

for the SHAI, a score of ≥18 or a change from baseline of around five

points marks a significant shift in health anxiety levels.28

2.4 Statistical analysis

Descriptive statistics were calculated for sociodemographic charac-

teristics, including age, gender, geographical location, marital status,

education level, and education years. Continuous variables were sum-

marized as means and standard deviations (SDs), while categorical

variables were presented as frequencies and percentages. To compare

sociodemographic characteristics between the test and control groups,

we employed the Mann–Whitney U test for continuous variables (e.g.,

age, education years) and the chi-squared test for categorical vari-

ables (e.g., gender, geographical location, marital status, education

level). Distress measures included health-related anxiety (measured

by the SHAI scale), general anxiety (measured by the Zung Anxiety

Scale), and depression (measured by the MADRS). These measures

were assessed at baseline and 3 months after disclosure. The Mann–

Whitney U test was used to compare baseline distress measures

and post-disclosure distress measures between the test and control

groups. The Wilcoxon signed-rank test was employed to evaluate

changes in distress measures from baseline to 3 months after dis-

closure within each group (test group and control group). Within

the test group, a subgroup analysis based on ADAD mutation sta-

tus (mutation-positive versusmutation-negative) was performed using

the Wilcoxon signed-rank test to compare changes in distress mea-

sures from baseline to 3 months after disclosure. We also evaluated

clinically meaningful changes from baseline within each group using

Wilcoxon signed-rank test to determine the significance of observed

changes over time. Finally, a logistic regression analysis was performed

to identify predictors of the decision to receive genetic disclosure. Sta-

tistical significance was set at p< 0.05. All statistical analyses and data

visualization were conducted using R statistical computing program.32

3 RESULTS

3.1 Context and setting

The study included families from Argentina and Colombia, carrying

pathogenic PSEN1 and PSEN2 variants, detailed in Table S1. The

Argentine cohort had families with two specific variants, while the

Colombian cohort included a broader range of PSEN1 mutations.

Collectively, these families demonstrate an average age at onset of

dementia at approximately 46.7 years. Details about the family’s pedi-

gree and the pathogenicity of the variant have been published in

previous studies.17,33,34

3.2 Decision-making: Characteristics of patients
opting for genetic testing

A total of 132 first-degree relatives of individuals with ADAD enrolled

in the study. Of those eligible to receive GCT (n = 122), 97 out of 122

completed all the GCT sessions, and 87 participants (71.3%) chose to

learn theirGS (test group), and35didnot learn theirGS (control group).

Details about studyenrollment and reasons fordroppingout are shown

in Figure 2. Eligible participants in Argentina were significantly more

likely to opt for learning their GS compared to those in Colombia,

with rates of 96.9% (32/33) versus 61.1% (55/90), respectively. Over-

all, among the participantswho received their genetic results, 56 out of

87 (64.4%) tested positive for ADAD.

Demographic characteristics for the two sample populations

(Argentina and Colombia) are shown in Table 1. Differences in

sociodemographic characteristics between participants who elected

to undergo genetic testing and receive results (test group) and those

who either did not complete genetic testing or chose not to receive

results (control group) are detailed in Table 2. Participants in the test

group exhibited sociodemographic characteristics similar to those of

the control group, except for younger age (p= 0.04) and higher level of

education in the test group (p= 0.01).With respect to baseline distress

measures, participants in the control group demonstrated higher

levels of health-related anxiety and general anxiety compared to the

test group, with mean scores of 15.1 (SD 6.2) versus 10.3 (SD 5.4),

p < 0.001, and 8.4 (SD 5.5) versus 4.3 (SD 3.9), p < 0.001, respectively.

Baseline depression scores were similar between the groups (p= 0.1).

3.3 Impact of genetic testing and counseling (3
months)

We examined whether distress measures changed after receiving

genetic disclosure or differed from the control group. Figure 3 shows

the change in distress measures in the test group relative to the

control group (Figure3A–C) andwithin the test groupADADmutation-

positive versus mutation-negative (Figure 3D–F).

At baseline, none of the participants showed clinically meaningful

distress scores. However, the test group started with a more favorable

psychological profile compared to the control group. Specifically,

the test group exhibited lower levels of distress across all measured

domains compared to the control group. Specifically, the mean general

anxiety in the test group was 4.4 (SD= 3.9) compared to 8.7 (SD= 6.0)

in the control group (p = 0.001). For health-related anxiety, the test

group had a mean score of 10.2 (SD = 5.8), whereas the control group

had amean score of 15.6 (SD= 7.0) (p= 0.001). At follow-up (3months

after disclosure), the test group maintained significantly lower levels

of general anxiety (p = 0.001) and health-related anxiety (p = 0.03)
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F IGURE 2 Participant flow diagram in study. The diagram illustrates the initial recruitment, various phases of the study, and the number of
participants who discontinued the study due to being lost to follow-up or not recommended for genetic testing.

TABLE 1 Baseline sociodemographic characteristics (Argentina
and Colombia).

Argentina

(n= 35)

Colombia

(n= 97) p valueb

Agemean± SDa 32.03± 9.81 44.64± 8.82 <0.001

Gender n (%) 0.5

Female 19 (54%) 65 (61%)

Geographical location n (%)

Urban 12 (60%) 71 (67%) 0.52

Rural 8 (40%) 35 (33%)

Marital status n (%) 0.8

Single 8 (47.1%) 8 (44.4%)

Common-lawmarriage 9 (52.9%) 9 (50.0%)

Divorced 0 (0.0%) 1 (5.6%)

Education level n (%) 0.04

Primary 1 (2.9%) 10 (9.4%)

High school/technical

degree

23 (68%) 83 (78%)

University 10 (29%) 13 (12%)

aMean± SD; n (%).
bWilcoxon rank sum test; Pearson’s chi-squared test; Fisher’s exact test.

compared to the control group. There was no significant difference

in the depression scores across both groups at baseline (p = 0.1) or 3

months’ follow-up (p= 0.5).

In addition, we assess the within-group progression of distress

measures from baseline to month 3. Overall, there were no clinically

significant changes in the distress measures across groups from base-

line to month 3 (Figure 3 and Table S2). The control group showed

non-significant change across all distress measures. The mean depres-

sion score slightly decreased from 10.0 (SD = 9.1) at baseline to 8.0

(SD=6.48) atmonth3 (p=0.9). General anxietymean scores increased

from 8.7 (SD = 6.0) to 13.6 (SD = 2.32), p = 0.2. Health-related anx-

iety decreased from a mean of 15.6 (SD = 7.0) to 14.5 (SD = 5.72),

p= 0.44.

In the test group, we observed a statistically significant (p = 0.02)

increase in mean depression scores from 5.3 (SD = 4.6) at baseline

to 7.4 (SD = 6.98) at month 3. This change was predominantly driven

by participants in the mutation-positive subgroup, where depression

scores increased from 5.07 at baseline to 8.06 at month 3 (p = 0.01).

In contrast, the mutation-negative subgroup did not show a significant

change in depression scores, remaining 5.71 at baseline and changing

to 6.17 at month 3. Despite this increase, the scores remained below

the cut-off point of >19, typically considered indicative of clinically

significant depression.
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TABLE 2 Baseline characteristics by study group.

Variable

Control

group

n= 35a
Test group

n= 87a p valueb

Agea 45.49± 8.65 40.60± 10.92 0.04

Gender 0.6

Female 23 (66%) 51 (59%)

Geographical location 0.4

Rural 12 (34%) 21 (29%)

Urban 23 (66%) 51 (71%)

Marital status 0.06

Common-law

marriage

22 (63%) 44 (51%)

Single/Divorced 13 (36.0%) 43 (49%)

Education level 0.01

Primary 4 (11%) 4 (4.7%)

High school/technical

degree

29 (83%) 64 (74%)

University 2 (5.7%) 18 (21%)

Health related anxietya 15.17± 6.22 10.32± 5.38 <.001

General anxietya 8.40± 5.55 4.26± 3.99 <.001

Depressiona 9.92± 8.62 6.26± 5.04 0.10

aMean± SD; n (%).
bKruskal–Wallis rank sum test; Fisher’s exact test.

Given the observed increase in overall depression scores among

participants who learned of their mutation-positive status, we con-

ducted a subitem-level analysis to identify the specific components

driving this change. Significant increases were noted in reported sad-

ness (p = 0.003) and inner tension (p = 0.004), indicating these were

the primary contributors to the overall change. Subitems like suicidal

and pessimistic thoughts did not show significant changes, suggesting

that certain aspects of depressive affect, particularly more extreme

components, remained stable despite the genetic disclosure.

Finally, the test group did not exhibit statistically significant changes

in other distress measures, such as general anxiety and health-related

anxiety (p values of 0.3 and 0.9, respectively). The disclosure of genetic

results, regardless of being mutation-positive or mutation-negative,

was not associated with significant changes in general anxiety or

health-related anxiety for either subgroup. Details about changes in

distress measures in the test group relative to the control group and

within the test group by ADADmutation status are provided in Tables

S3 and S4.

A logistic regression analysiswas conducted to explore factors influ-

encing participants’ decisions to receive genetic disclosure. The results

revealed that higher levels of general anxiety were significantly asso-

ciated with a decreased likelihood of opting to learn one’s GS, with

an odds ratio (OR) of 0.76 (95% confidence interval [CI]: 0.64, 0.87,

p< 0.001). In addition, urban participants with higher education exhib-

ited a higher, yet not statistically significant, propensity to seek genetic

disclosure compared to their less educated and rural counterparts

(OR = 2.7, 95% CI: 0.62, 11.6, p = 0.18). Similarly, higher levels of

health-related anxiety were associated with a slightly decreased like-

lihood of seeking disclosure, approaching but not achieving statistical

significance (OR= 0.91, 95%CI: 0.83, 1.006, p= 0.07).

4 DISCUSSION

This pilot study represents a structured GCT protocol specifically tai-

lored to individuals at risk of ADAD in LatAm. Our primary finding

showed no clinically meaningful differences in distress-related out-

comes between individuals learning their GS relative to those who

did not. Mutation-positive carriers (MC) who learned their GS expe-

rienced a statistically significant increase in depression scores but

remained below the cut-off point considered indicative of clinically

significant depression. MCs who learned their GS did not experi-

ence higher levels of distress relative to non-MCs in other areas.

Our findings confirm that genetic testing is well tolerated when

using a protocol that provides screening, education, counseling, and

follow-up sessions for those who opt into the disclosure. In addi-

tion, we provide preliminary insights into the psychological impact and

decision-making processes associated with learning one’s GS in famil-

ial AD, contributing significantly to the field of medical genetics in the

region.

Our findings revealed differences in genetic testing engagement

between Colombian and Argentine participants, with Argentinians

showing greater willingness to learn their GS. Factors such as fam-

ily context, education treatment options, religious beliefs, disease

awareness, and caregiving experience may have contributed to this

variation.8,35–37 Moreover, the Argentine cohort’s greater participa-

tion in genetic testingmay stem from enhanced disease awareness and

prior research exposure. Similarly, in Colombia, families well versed in

research and disease awareness showed comparable response rates

to their Argentine counterparts. Familiarity with research and deeper

disease understanding likely influences genetic testing participation

rates, though this was not fully explored here. Importantly, our results

suggest that receiving GS information does not lead to increased clin-

ically relevant psychological distress measures. Both groups – those

who learned their GS and those who did not – exhibited anxiety

and depression scores below clinically significant thresholds after

disclosure. Of note, mutation carriers who learned their status exhib-

ited a three-point increase in depressive symptoms as measured by

the MADRS. This increase, while clinically modest, denotes minimal

depression symptoms, nearing the threshold of mild depression (7 to

18), and raises the question of whether regular psychological evalua-

tions should be standard practice for individuals undergoing genetic

testing for serious inherited conditions. A subitem-level analysis indi-

cated that “reported sadness” and “inner tension” were the main

components driving the overall change. These findings suggest that

the emotional impacts of GS affect both internal emotional states and

responses to external stimuli. Other items on the MADRS showed no

significant variations from baseline, indicating that the specific emo-

tional responses to genetic disclosure may be focused on internalized
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F IGURE 3 Change in distress measures in test group relative to control group andwithin the test troup by DIADmutation status (A–F). (A–C)
Changes in distress measures between the test group (red line) and control group (blue line) at baseline and 3months after status disclosure. (A)
Depression score. (B) General anxiety score. (C) Health-related anxiety score. (D–F) Change in distress measures within test group: DIAD
mutation-positive (straight red line) versus mutation-negative (dashed red line) at baseline and 3months after status disclosure. (D) Depression
score. (E) General anxiety score. (F) Health-related anxiety score. ** Significant differences between groups;++ significant within-group difference
relative to baseline. Depression scores were assessed usingMontgomery–Åsberg Depression Rating Scale (MADRS).25 MADRS severity
thresholds are set as follows: 14 to 18 for mild depression, 19 to 23 for moderate, 24 to 36 for marked, 37 to 39 for severe, and 40 or higher for
extreme depression.25,29 General anxiety scores were evaluated using a brief version of the Zung Anxiety Scale, where a score of 24 or higher
indicates clinically significant anxiety.26,31 Health-related anxiety wasmeasured using the Short Health Anxiety Inventory (SHAI).28 For the SHAI,
a score of 18 or higher suggests a significant shift in health anxiety levels.28 For all scales used, higher scores represent more severe clinical
outcomes, and changes of approximately five points from baseline, even without surpassing the thresholds, are considered clinically meaningful.

experiences of sadness and tension rather than broader aspects of

depressive affect.38,39

A relevant aspect for consideration is that our follow-up period was

limited to 3months after disclosure. This interval may not be sufficient

to observe fully consolidated affective changes or to capture the evolu-

tion of depressive symptoms over time. Further follow-up evaluations,

extending to 6 to 12 months, will be essential to fully understand the

trajectory of these depressive symptoms over a longer period.

Overall, our findings support the notion that with appropriate coun-

seling, individuals can cope effectively with the knowledge of their

genetic risk of ADAD.10,12,40 Our experience suggests that it is cru-

cial to conduct thorough psychological assessments prior to disclosing

GS, ensuring individuals are prepared both cognitively and emotionally

to receive potentially life-altering information. In addition, there are

key elements for success in the process, including facilitating informed

decision-making, enabling individuals to understand their condition,

anticipating future needs, and engaging meaningfully with treatment

options and research studies. Ultimately, the genetic counseling pro-

tocol seeks not only to inform but also to equip individuals with the

necessary tools to proactively manage their health outcomes, ensur-

ing they are supported in integrating this knowledge into their lives in

a healthy and constructive manner.

Introducing and developing genetic counseling protocols in diverse

populations requires careful consideration of numerous relevant

factors.40,41 Within the context of predictive genetic testing for indi-

viduals at high risk of ADAD, several ethical dilemmas arise. While

many issues are critical, the PRAGA program has focused on secu-

rity and access to information. This approach guarantees that the

process will not bring unwanted consequences (non-maleficence) and

empower individuals to takeownership of their information and future.

Future studies should continue to provide targeted recommendations

for health professionals involved in genetic testing and support the

development of tools to assess risks, barriers, and limitations inherent

in the GCT process.

Results from this project may shed light on the need to enhance

medical genetic services and family counseling in LatAm, leading to

additional support from stakeholders and policymakers. The lack of

significant clinical distress associated with GS disclosure underscores
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the effectiveness of the GCT protocol used, which included pre-test

education and post-disclosure support. This protocol could serve as a

model for other regions in LatAm, where similar cultural and economic

dynamics may exist. It is essential, however, to continually adapt these

protocols to local contexts, considering the diverse cultural and social

fabrics of different LatAm countries.

While the findings are promising, the study’s limitations must be

acknowledged. Participants were considered as control or test group

based on their preference to learn their GS. Consequently, the lack

of randomization and the limited sample size, although adequate for

a study in ADAD, limits the generalizability of the results. This non-

randomized approach primarily affects internal validity, as causality

cannot be definitively established and may be influenced by vari-

ous factors, including participants’ preferences and baseline anxiety

levels. In addition, it should be noted that the control group in our

study displayed higher baseline scores for psychological factors com-

pared to those who chose to receive their genetic test results. It is

unclear whether those in the control group could have experienced

even greater psychological distress had they opted to receive their test

results. Therefore, the findings may predominantly reflect that indi-

viduals with minimal baseline psychological distress are more likely to

tolerate the procedure well, and future studies should address these

questions in those with higher scores for psychological distress mea-

sures and better ways to support this group. Larger studies across

multiple LatAm countries are necessary to validate these findings and

refine the GCT protocols further. In addition, our study did not collect

reasons for opting out of genetic disclosure from the control group.

Future research should address this gap to better understand and

support this group’s decisions.

5 CONCLUSIONS

This study provides preliminary evidence supporting the safe imple-

mentation of GCT for ADAD in LatAm. The positive reception and

minimal psychological distress associated with learning GS highlight

the readiness and resilience of at-risk populations in confronting

genetic information. Participants who wanted to know their GS cited

hopes for new treatments and concerns for their offspring as their rea-

sons. Future efforts should focus on expanding access to GCT services

across LatAm.
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