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Objective: Myocardial infarction (MI) is the primary cause of mortality and morbidity in women, but its sequelae remain largely 
understudied. Given the heart–brain relationship, our study aimed to further understand stress’s impact on regulating cognitive function 
post-MI. Specifically, our study evaluated the effect of stress induced using the Trier Social Stress Test (TSST), on neuropsychological 
function in women who have or have not experienced MI.
Methodology: To do so, women (mean age = 59.41 yrs) with (WHxMI = 13) or without (WHxsMI ¼ 16) a history of MI were 
exposed to the TSST prior to completion of a series of standardized neuropsychological tests: the Montreal Cognitive Assessment 
(MoCA), Control Oral Word Association (COWA), Rey Complex Figure and Recognition (RCFT), Trail Making Test (TMT), and 
Auditory Consonant Triagrams (ACT).
Results: Our findings support MI to be associated with impairments in working memory affecting immediate recall of ACT, as well as 
visuospatial impairments in the RCFT copy trial, marked by poorer drawing accuracy and incorrect placement of figure elements. 
Overall, WHxMI required more time to complete the neuropsychological assessment (WHxMI 166.57 ± 12, WHxsMI 155.00 ± 6.57; p < 
0.01).
Conclusion: Together, these findings support cognitive impairments noted following a social stressor to remain subtle in WHxMI. Our 
study highlights the need for the development of more sensitive tools to screen for neuropsychological impairments in women with MI 
and the importance of assessing performance in a variety of testing conditions.
Keywords: heart attack, cognitive function, executive functions, visual memory, verbal fluency

Introduction
Cardiovascular disease (CVD) is the leading cause of morbidity and mortality worldwide, accounting for 32.0% of 
mortality in 20191 and 523 million prevalent cases in 2020.2 As commonly diagnosed CVD pathologies, coronary heart 
disease (CHD) and myocardial infarction (MI) are associated with increased risk of cognitive decline.3–5 However, 
stemming from the enduring misbelief of CHD being predominantly a man’s disease,6 cardiovascular research trials have 
primarily focused on men’s recovery.7 Whereas CHD in women occurs on average 10 years later than men, linked to the 
gradual loss of estrogen’s cardioprotective effects post menopause,8 lifetime risk of developing CHD is comparable for 
both sexes.9 In this article, we use the terms “women” and “men” to refer to participants’ sex and the associated 
biological characteristics.

While the majority of CHD research has been conducted in men,10 studies including female cohorts support many 
clinical outcomes of CVD to be sex-specific,11,12 rendering direct application of observations in male samples to women 
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difficult. To this effect, Haring et al13 found that women with a history of CHD were at higher risk of developing mild 
cognitive impairment or dementia over a mean follow-up of 8.4 years compared to women without CHD history. 
Research also supports an accelerated decline of verbal memory and fluency, and significantly lower verbal fluency 
abilities in the years following a CHD event in women.14,15 Consistent with this, a recent systematic review supported an 
association between CHD and cognitive impairment in women, notably through impaired word retrieval and difficulty 
with problem-solving.16 Indeed, this review further supported a paucity of women centric data available, further 
highlighting the need for studies focusing on women’s cognitive function after MI.

To our knowledge, little attention has been given to studying these populations’ cognitive function in different 
contexts. For example, cardiac events in rodents are known to cause a dysregulation of the hypothalamic-pituitary- 
adrenal (HPA) axis, which modulates the stress response through the actions of glucocorticoids.17 In humans, CVD has 
been associated with an increased risk of mental health disorders like anxiety or depression,18,19 suggesting that HPA axis 
dysfunction could have an implication in the post-MI response. This is of particular interest when studying women with 
a history of MI, who have a higher prevalence of anxiety disorders20 and could be more impacted by altered HPA axis 
function.

This study assessing cognitive function was part of a larger, mixed-methods cohort study aimed at exploring 
controllable risk factors, physiological reactions to stress, and HPA axis activity in women with and without a history 
of MI. The primary aim of this study was to determine the impact of a history of MI on women’s cognitive functions, 
notably working memory, fluid reasoning, and verbal abilities, following a social stressor. We hypothesized that women 
with a history of MI (WHxMI) would obtain lower scores in all cognitive domains when compared to women without 
a history of MI (WHxsMI).

Methodology
This study took place from August 2019 to March 2020. Women residing in the Ottawa-Gatineau region (Canada) were 
recruited through printed advertisements in hospital settings and ads on social media. After completing an online 
questionnaire on demographic variables and risk factors related to MI, we asked participants if they were interested in 
participating in the in-person portion of the study. All participants received a 15$ gift card and a free parking pass at the 
University. The study received ethical approval from the University of Ottawa Research Ethics Board (H-06-18-639). 
The principles of the Helsinki Declaration were followed.21

Sampling Procedures and Participant Characteristics
To be eligible for the study, women had to be aged between 45 and 80. Participants in the MI group self-reported having 
been diagnosed with MI by a medical professional. Their status was re-confirmed by N.F.N.L during the welcome stage. 
Women were excluded from the study if they: a) were on hormone replacement therapy; b) had a history (current or past) 
of substance abuse disorder; c) were diagnosed with a neurological disorder or dementia; d) had current psychiatric 
disorder; e) if menstruating, had an irregular menstrual cycle (i.e., a cycle lasting less than 21 days or more than 35 days); 
f) were taking contraceptive pills; or g) were pregnant or breastfeeding. We employed these exclusion criteria because 
they are known to influence physiological responses.22 Participants also provided a list of their medications (see 
Supplementary Material).

Data Collection
Once we confirmed eligibility, women were invited to the University of Ottawa’s Integrated Neurocognitive & Social 
Psychophysiology Interdisciplinary Research Environment (INSPIRE) Laboratory. The session lasted a maximum of 3 
hours, took place between 9:00 AM and 12:00 PM, and women could complete the study in French or English. To control 
for confounds that could alter physiological measures, we asked participants to refrain from doing the following after 
8:00 AM: a) brush their teeth or floss; b) consume alcohol; c) smoke cigarettes or consume tobacco; d) consume any food 
or caffeinated drinks; and e) engage in moderate or high intensity physical activity.23

Upon arrival to the laboratory, all participants provided written informed consent and completed self-reported 
psychological questionnaires. A 30-minute rest period followed, during which participants read a non-anxiety-inducing 
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book of their choice or watched a nature documentary. Subsequently, participants were subjected to the Trier Social 
Stress Test (TSST), after which they completed the neuropsychological assessment. For more information about the 
procedures related to the physiological measures, please see Narvaez Linares et al.22 Only measures directly related to the 
objectives of the current sub-study are presented below. See Figure 1 for the experimental timeline of the larger study.

Measures
Please see Supplementary Methods for scoring and validity of all measures presented below. The following tests were 
selected because they are available and normed in French and English (with adequate validity and reliability), thereby 
providing a culture-sensitive approach to analysis.

Trier Social Stress Test
The TSST was used to induce a stress response in participants,23 and administered prior to the neuropsychological 
assessment. Testing procedure is described in detail in the Supplementary Methods.

Psychological Questionnaires
We used the Center of Epidemiologic Studies Depression Scale – Revised version24 (CESD-R) to measure participants’ 
depressive symptomatology and the General Health Questionnaire–12 item version25 (GHQ-12) to assess participants’ 
psychological distress.

Neuropsychological Assessment
The neurocognitive measures were administered by N.F.N.L. who has expertise in clinical neuropsychological evalua-
tion. To ensure scoring accuracy, all tests were double-scored, and data entry was verified by M.L., who also has 
expertise in clinical neuropsychological evaluation.

Participants’ auditory working memory was assessed using the Auditory Consonant Triagrams26 (ACT). Participants’ 
phonemic and semantic verbal fluency were measured using the Controlled Oral Word Association Test27 (COWAT). The 
Montréal Cognitive Assessment28 (MoCA) was used as a screener of global cognitive functions. The Rey Complex 
Figure Test and Recognition Trial29 (RCFT) assessed participants’ perceptual organization and visual memory. The Trail 
Making Test30 part A (TMT-A) and B (TMT-B) served to assess participants’ processing speed and set maintenance, 
respectively.

Data Preparation and Statistical Analyses
We performed statistical analyses using IBM SPSS Statistics 28.0. Participants were matched for age and education based 
on their answers to the demographic questionnaire. Prior to the main analyses, we examined data for entry accuracy, 
missing data patterns, and model assumptions. Outliers, screened via boxplots, were replaced with the group’s next most 
extreme value ± 1. Homogeneity of variance and normality were assessed with Levene’s and Shapiro–Wilk’s tests, 

Figure 1 Experimental timeline. 
Note: Figure shows the order of administration of all questionnaires and neuropsychological tests. 
Abbreviations: ACT, Auditory Consonant Triagrams; CBS, Cambridge Brain Sciences; CESD-R, Center of Epidemiologic Studies Depression Scale – Revised version; 
COWA, Control Oral Word Association Test; General Health Questionnaire – 12; MoCA, Montreal Cognitive Assessment; PANAS, Positive and Negative Affect Schedule; 
RCFT, Rey Complex Figure and Recognition; STAI-SA, State-Trait Anxiety Inventory – State Anxiety; STAI-TA, State-Trait Anxiety Inventory – Trait Anxiety; TMT, Trail 
Making Test.
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respectively. Chi-square tests of homogeneity were used to analyze dichotomous (2×2) and multinominal (r×2) demo-
graphic data, with Fisher’s exact test being conducted when expected count in each cell was not met (<5). We analyzed 
psychological questionnaires using Mann–Whitney U-tests. Raw data from neuropsychological assessments were con-
verted into z-scores using normative data from respective neuropsychological norms (when applicable), then analyzed by 
independent samples t-tests or Mann–Whitney U-tests if normality was not met. The level of significance was set to p < 
0.05 for all analyses. Due to the small sample size, power calculations were omitted because of possible biases in 
interpretation.31

Results
Self-reported socio-demographic characteristics and medical history for the analytic sample are depicted in Table 1. On 
average, WHxMI experienced their first MI event 2.5 years before their participation in the study and two-thirds (61.5%) 
experienced one MI event only. The average time to complete the assessment was 160.19 minutes (SD = 2.027).

Demographic Variables
We found that WHxMI took significantly longer to complete the neuropsychological assessment measures than WHxsMI, t 
(17.72) = 3.12, p = 0.006, d = 1.23. Hypertension was more frequent in WHxMI (χ2[1] = 3.95, p = 0.047), and non- 
significant, but possible statistical trends, were found for WHxMI to have a higher BMI [t(25) = 1.91, p = 0.068, d = 0.74] 
and Type II diabetes (p = 0.064).

Groups also differed in the frequencies at which stress was experienced (p = 0.037). While statistical significance was 
lost in post-hoc analyses, possibly due to the small sample size, HxsMI tended to report stress to be “occasionally” 
experienced more often (p = 0.061), whereas HxMI reported stress to be experienced “most of the time” more often than 
WHxsMI (p = 0.078). There were no group differences on any other demographic variables (see Table 1 for p values).

Table 1 Participant Characteristics

HxMI (n=13) HxsMI (n=16) p value

Time to complete assessment, min 166.57±12.00 155.00±6.57 0.006
Age, yrs 56.92±8.59 61.44±9.21 0.19

BMI, kg/m2 27.47±4.12 25.75±3.27 0.068
Marital status 0.38

Currently married 8 (61.5) 10 (62.5)

Divorced 2 (15.4) 0
Common-law or in a relationship 3 (23.1) 3 (18.8)

Single 0 1 (6.3)

Widowed 0 2 (12.5)
Education level 0.34

Secondary (high) school diploma or equivalency certificate 3 (23.1) 0

College, cégep, or other non-university certificate diploma 4 (30.8) 5 (31.3)
University certificate or diploma below bachelor level 0 1 (6.3)

Bachelor’s degree 3 (23.1) 5 (31.3)

Professional degree (eg, MD) 0 2 (12.5)
Master’s degree 3 (23.1) 3 (18.8)

Household income (CAD $) 0.901

<29,999 0 0
30,000–39,999 2 (15.4) 0

40,000–49,999 0 1 (7.7)

50,000–59,999 0 1 (7.7)
60,000–69,999 1 (7.7) 0

70,000–79,999 1 (7.7) 1 (7.7)

(Continued)
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Table 1 (Continued). 

HxMI (n=13) HxsMI (n=16) p value

80,000–89,999 1 (7.7) 1 (7.7)

90,000–99,999 2 (15.4) 3 (23.1)
+100,000 6 (46.2) 6 (46.2)

Employment 0.41

Full-time employee 3 (25.0) 3 (21.4)
Part-time employee 2 (16.7) 1 (7.1)

Self-employed 3 (25.0) 1 (7.1)

Unemployed or retired 4 (33.3) 9 (64.3)
Menopaused 8 (61.5) 11 (68.8) 0.71

Previously pregnant 12 (92.3) 14 (87.5) 1.00

Number of childbirths 2.25±0.866 2.00±0.679 0.42
Smoking 0.19

Never smoked 8 (61.5) 14 (87.5)

Past smoker 5 (38.5) 2 (12.5)
Alcohol consumption 0.604

Less than once per week 9 (69.2) 7 (43.2)

1–2 times per week 2 (15.4) 4 (25.0)
3–4 times per week 2 (15.4) 3 (18.8)

5–6 times per week 0 2 (12.5)
Exercise 0.66

No 1 (7.7.) 1 (6.3)

Yes, moderate physical activity 11 (84.6) 11 (68.8)
Yes, vigorous physical activity 1 (7.7) 4 (25.0)

Daily life stress 0.037
Never 0 0 1.00
Rarely 5 (38.5) 2 (12.5) 0.19

Occasionally 3 (23.1) 10 (62.5) 0.061

Often 2 (15.4) 4 (25.0) 0.66
Most of the time 3 (23.1) 0 0.078

Good sleep hygiene 0.41

Yes 11 (84.6) 11 (68.8)
No 2 (15.4) 5 (31.3)

Hypertension 0.047
Yes 8 (61.5) 4 (25.0)
No 5 (38.5) 12 (75.0)

I do not know 0 0

High-Cholesterol 0.37
Yes 4 (30.8) 3 (18.8)

No 9 (69.2) 10 (62.5)

I do not know 0 3 (18.8)
Diabetes Type II 0.064

Yes 5 (38.5) (6.3)

No 8 (61.5) 15 (93.8)
I do not know 0 0

Years since first MI event 2.5±1.98 N/A N/A

Number of MI 1.46±0.66 N/A N/A
CESD-R 13.08±9.54 8.56±6.26 0.17

GHQ-12 10.00±2.73 11.46±5.16 0.55

Notes: Values are presented as mean±SD or n (%). Data are self-reported. Statistically significant results are presented in bold.
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Psychological Questionnaires
There were no significant differences between WHxMI and WHxsMI on the CEDS-R (p = 0.166) nor on the GHQ-12 (p = 
0.552).

Neuropsychological Assessment
On the ACT, WHxMI had significantly poorer performance at the 0 second interval than WHxsMI, U = 119.50, z = 2.020, 
p = 0.043. Groups did not differ for any other intervals (9s, 18s, 36s, or total score) or in the number of perseverance 
errors during the ACT (all p > 0.05; see Table 2).

On the RCFT, WHxMI had a poorer performance during the copy trial [U = 140.00, z = 2.23, p = 0.026], and showed 
a trend for worse performance on the recognition trial, U = 128.50, z = 1.88, p = 0.060. There were no differences in the 
immediate and delayed trials (both p > 0.05). To assess for more subtle impairments, we analyzed the number of times 
participants inaccurately drew elements of the figure but placed them correctly, and the number of times elements were 
accurately drawn but incorrectly placed. During the copy trial, HxMI was associated with increased frequencies of 
inaccurately drawn items [U = 60.00, z = −1.99, p = 0.046] although groups did not differ in the number of incorrectly 
placed items (p > 0.05). In contrast, during the immediate trial, WHxMI did not differ in the number of inaccurately 
drawn items (p > 0.05) but had more incorrectly placed items [U = 45.50, z = −2.69, p = 0.007]. During the delayed trial, 
WHxMI had increased frequencies of inaccurately drawn items [U = 63.50, z = −1.88, p = 0.061]. There were no 
significant group differences on any of the other neuropsychological tests (all p > 0.05).

Table 2 Neuropsychological Performance of Women with and without a History of Myocardial Infarction

HxMI HxsMI p Effect Size

Mean±SD Median (IQR) Mean±SD Median (IQR)

ACT – 0 s −17.42±13.95 −7.539 (23.08) −6.133±6.186 −7.539 (7.69) 0.043 0.3751
ACT – 9 s −0.010±1.269 0.184 (1.88) −0.117±1.288 − 0.184 (2.26) 0.90 0.0243

ACT – 18s −0.574±1.127 −0.367 (1.95) −0.367±1.233 −0.367 (1.95) 0.64 0.0873

ACT – 36s −0.224±1.376 −0.389 (2.41) −1.051±1.362 −1.292 (2.41) 0.13 0.2852
ACT – Total −0.351±1.464 −0.123 (2.11) −0.651±1.261 −0.651 (2.38) 0.41 0.1543

COWA –Phonemic −0.0738±0.9633 −0.1489 (1.602) 0.0592±1.034 −0.1652 (0.7589) 0.85 0.0366

COWA –Semantic 0.7619±1.873 0.7593 (2.194) 0.6725±1.064 0.5741 (1.128) 0.98 0.0041
MoCA – Total† 27.00±2.517 27.00 (5) 28.00 (1.751) 28.50 (3) 0.22

RCFT – Copy

Total score −1.421±0.554 −0.995 (0.82) −0.994±0.001 −0.995 (0.00) 0.026 0.4145
Inaccurate Drawing† 2.670±1.614 2.00 (3.00) 1.40±1.595 1.00 (3.00) 0.046 0.3699

Incorrect Placement† 0.830±0.937 1.00 (1.00) 0.330±0.617 0.00 (1.00) 0.11 0.2934

RCFT – Immediate
Total score −0.228±1.395 −0.248 (2.17) 0.229±1.036 0.100 (1.42) 0.83 0.0409

Inaccurate Drawing† 2.08±1.084 2.00 (2.00) 2.87±0.915 3.00 (2.00) 0.15 0.2693

Incorrect Placement† 1.83±1.267 2.00 (1.00) 0.67±0.900 0.00 (1.00) 0.007 0.4991
RCFT – Delayed

Total score −0.384±1.411 −0.454 (1.96) 0.271±1.104 0.306 (1.91) 0.25 0.2122

Inaccurate Drawing† 2.00±1.128 2.00 (2.00) 2.87±1.187 3.00 (2.00) 0.075 0.3309
Incorrect Placement† 1.58±1.165 1.50 (1.00) 0.730±0.704 1.00 (1.00) 0.061 0.3484

RCFT – Recognition −0.492±1.001 −0.706 (1.52) 0.324±0.966 0.202 (1.61) 0 0.3491
TMT – Part A −0.006±1.250 −0.262 (1.426) −0.056±0.816 0.016 (1.058) 0.85 0.0407

TMT – Part B −0.049±1.722 0.259 (1.934) 0.659±1.302 0.716 (1.204) 0.33 0.1874

Notes: All values are based on z scores obtained using standardised norms, unless otherwise indicated. Statistically significant results are presented in bold. †Values 
presented are raw data.
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Discussion
To our knowledge, this study is the first to determine the impact of a history of MI on women’s cognitive function 
following exposure to the TSST, using a comprehensive neuropsychological assessment and controlling performance 
using an age- and education-matched group of women without a history of MI. Our findings indicate subtle impairments 
of cognitive function in WHxMI, as displayed by weaker performance on the ACT and the RCFT compared to WHxsMI. 
Interestingly, recent findings from our group have supported TSST exposure to also affect stress-related cortisol 
secretion, physiological changes that can provide insights on HPA axis dysregulation and heart-brain continuum 
responses following MI.22

Memory and Recognition
In this study, no between-group differences were detected in visual memory performances (as indexed by scores on the 
immediate and delayed trials of the RCFT), suggesting visuospatial recall to be preserved. Nonetheless, WHxMI tended to 
obtain lower scores on the recognition trial of the RCFT, which presents insightful clues on the possible spheres of 
functional impairments that might be associated with a history of MI. Indeed, although WHxMI showed no difficulties 
recalling and drawing the complex figure from memory after delays, they did not benefit from the retrieval cues to the 
same extent as WHxsMI. Based on these results, WHxMI showed increased difficulty discriminating between relevant and 
non-relevant (distractor) stimuli, which may indicate encoding/storage deficits in survivors of MI following conditions of 
increased stress. This type of deficit, sometimes referred to as recognition discriminability deficits, is associated with 
a reduced volume of medial temporal structures, specifically the hippocampus.32 In fact, a recent functional magnetic 
resonance imaging study found cardiovascular risk to be associated with altered hippocampal-medial prefrontal coupling 
when completing a memory encoding task.33 In line with this, we also found that WHxMI made more errors in placing 
items during the immediate trial of the RCFT. This could indicate subtle spatial memory impairments, in which WHxMI 

remember pieces of the figure, but spatial location of those pieces, which are thought to be highly governed by 
hippocampal place cells, seemed to be an issue. This is generally consistent with the fact that MI is often a precursor 
to heart failure, a condition associated with decreased hippocampal volume and blood flow.34,35

Information Processing and Attentional Abilities
During the copy trial of the RCFT, WHxMI obtained significantly lower scores, suggesting impaired visuo-perceptual and 
visuomotor integration skills. Consistent with this, Phillips & Mate-Kole36 reported CHD as a significant predictor of 
impaired visuospatial constructional ability during the copy trial of the RCFT. Reduced performance could be explained 
by slower visuospatial information processing or difficulty integrating visual information. Although information specific 
to women is lacking, individuals with a history of CHD have shown slower processing speeds.37 The increased number 
of inaccuracy errors during the copy trial of the RCFT might indicate carelessness or reduced attention to detail.38 While 
motor deficits in WHxMI cannot be completely ruled out, such deficits were not observed in other tasks with motor 
components (i.e., no significant group differences in the number of accuracy errors during the immediate trial of the 
RCFT or on the TMT).

Attentional difficulties are reported in individuals with a history of MI.39 In our study, a history of MI was associated 
with reduced recall of simple verbal information immediately after being exposed to it (no interference; ACT 
0s interval). This offers an interesting parallel to difficulties observed in the RCFT copy and recognition trials, all 
tasks that could be argued as being the “less cognitively taxing” parts of these respective tests. This could be linked to 
difficulties with initial task acquisition and meeting task demands, after which WHxMI could adjust cognitive resources 
appropriately. Based on the current study results, both the visual and verbal attentional abilities of WHxMI appear to be 
impacted.

Mental Health and Time Since MI Event
The psychological questionnaires did not indicate a higher prevalence of indicators of mood problems or psychological 
distress in WHxMI. Interestingly however, despite similar subjective assessment of the perceived TSST stressor as 
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WHxsMI, stress-related salivary cortisol secretion appeared dysregulated in WHxMI.22 Such dissociation in the psycho-
logical and physiological responses is intriguing. Indeed, depression is elevated in MI survivors, and is associated with 
increased risk of impaired cardiovascular outcomes and mortality.40 Our findings highlight a need to concurrently 
monitor psychological and physiological measures of health and wellbeing of WHxMI to provide improved support 
and care. The association between cognitive complaints and poorer quality of life, increased risk of depressive symptoms, 
higher anxiety and higher perceived stress, and overall worse general wellbeing41,42 should also not be ignored as a factor 
when studying WHxMI.

It has been suggested that the risk of cognitive decline augment as time since the first CHD event increases, with 
a most pronounced effect in individuals having experienced their event >10 years prior to neuropsychological 
evaluation.14 Given that most women in our sample experienced their first MI event within the past 5 years (mean 2.5 
years ± 1.98), one cannot exclude that cognitive deficits might have been too subtle to be detected by the neuropsycho-
logical assessment measures. Indeed, a recent study by Gagnon et al43 showed that performance on the MoCA varied 
along the cardiovascular disease continuum, emphasizing the gradual cognitive decline linked to disease progression in 
these populations. In our study, WHxMI took significantly longer to complete the neuropsychological assessment than 
WHxsMI. Although it is difficult to formulate a clear interpretation of this finding, speculatively, this could further 
highlight the subtle impairments of cognitive functioning present in our sample (e.g., needing more time to process and 
understand information, requiring repetition of instructions). This concords with the apparent difficulty of meeting initial 
task demands displayed by WHxMI, and possible slower information consolidation. Our results highlight the importance 
of early detection of cognitive difficulties in recent MI survivors and emphasize the need for neuropsychological 
measures better suited to detecting subtle cognitive impairments in this population.

Cognitive Function and Physiological Reactivity
In addition to measuring neuropsychological performance, the twin study also assessed heart rate variability –via the 
respiratory sinus arrythmia–, corticol secretion –via saliva samples– at 8 different points throughout the study, and 
anxiety level at 3 distinct study intervals (see Narvaez Linares et al22). These data supported similar levels of subjective 
stress and heart rate variability throughout the study in the WHxMI and WHxsMI groups. However, WHxMI showed 
a tendency to have lower salivary cortisol secretion. This finding and its role on cognitive performance need to be further 
defined. Our study support lower scores on certain cognitive tests in women with a history of MI to be concurrent with 
reduced cortisol secretion related to a stressor. Stress and altered cortisol secretion have been associated with altered 
neuropsychological performance in a variety of cognitive domains (For review, see Law & Chow44). Consequently, it 
remains possible that dysregulated physiological responses post MI could contribute to impaired cognitive function 
observed in our study and also reported at delayed intervals.14,43 Further studies are needed to gain a better understanding 
of context-dependent impairments of cognitive function, especially in populations which have historically been neglected 
in CVD research.

Limitations
The COVID-19 pandemic interrupted data collection, and terminated the study due to the vulnerability of our study 
population and concern for research assistants’ safety. As such, the study includes a smaller sample size than expected, 
possibly hindering detection of group differences. The sample size also prevented controlling for the impact of 
medication intake in the analyses (see Table S1 for list of medication). Larger studies should account for medication 
intake and its possible interaction with cognitive functions. Another consideration is the potential selection bias in 
recruiting participants for an in-person study, wherein relatively healthier MI survivors may be willing and able to 
participate in research. Considering the magnitude of the detected impairments, one cannot exclude that some selected 
neurocognitive measures may have lacked the overall sensitivity to detect subtle objective cognitive impairments in MI 
survivors. The use of self-reported data for the MI diagnosis does allow the possibility of a discrepancy between self- 
report and medical data. We attempted to minimize this risk by re-confirming medical history with participants during the 
in-person testing session. Finally, a follow-up assessment is required to explore progression of cognitive function over 
time.
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Conclusion
Overall, our results highlight reduced recognition discriminability abilities and difficulty with task acquisition in women 
with a history of MI following a social stressor, along with possible dysfunctions of their attentional abilities. 
Furthermore, we pinpoint subtle impairments on visuospatial tasks and in the overall time needed to complete cognitive 
assessments. Given the substantial incidence of MI among women and the scarcity of data in this population, studies 
aiming to explore the impact of MI in women specifically are warranted and justified. Diverse testing conditions are also 
needed to better capture the wide range of situations experienced in the daily lives of MI survivors and to fully 
understand their impact on cognitive function.
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