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Abstract: Background: Individuals with acute myocardial infarction (AMI) or 

ischaemic heart disease are susceptible to anxiety and sadness. Depression is 

prevalent in individuals with ischaemic heart disease (IHD). Approximately 2.4 

million patients are hospitalised annually in India with acute coronary syndrome 

(ACS). Post-ACS depression constitutes an independent risk factor for 

subsequent cardiac events and death, with a greater prevalence in women than in 

males. Aim: In present investigation was deals with depression diagnosis for 

patient with AMI. Method: This retrospective study focused on Medicare FFS 

enrolees having experienced their first AMI in 2017–2018 and were free of prior 

depression diagnoses. Result: The findings of the current analysis indicate that 

early identification and treatment of depression might alleviate some negative 

effects on healthcare expenses and utilisation by decreasing the probability of 

recurrence and adverse outcomes. Timely identification of depression may 

contribute to stabilising long-term expenses, however a delayed diagnosis might 

hinder the attainment of favourable outcomes.  

Keywords: Acute myocardial infarction (AMI), depression, Medicare FFS 

enrolees & Variables. 
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INTRODUCTION 
Depression exerts a considerable worldwide 

cost, impacting both people and entire communities. The 

World Health Organisation (WHO) reports that 

depression is a significant condition, impacting around 

264 million individuals globally as of 2020 [1]. The 

phrases "depression" and "major depressive disorder" 

(MDD) are sometimes conflated, however they denote 

separate phenomena. Depression may present as a 

symptom in several illnesses and is a defining 

characteristic of some mental disorders. Major 

Depressive Disorder (MDD) is identified as a significant 

mental health problem necessitating professional 

intervention. The effects of depression are complex [2]. 

Comprehensive study on depression offers significant 

insights into its management, diagnosis, and 

epidemiology. Depression is not only a mental problem; 

it is often linked with other comorbid disorders. 

Diagnosing depression entails diverse testing regimens 

and inventory, each customised to distinct diagnostic 

methodologies. The absence of a uniform "gold 

standard" for diagnosing depression is well-documented. 

The most recent DSM-5 criteria stipulate that a diagnosis 

of major depressive disorder (MDD) necessitates the 

manifestation of a minimum of five specific symptoms, 

highlighting the intricacy of diagnosing depression [3]. 

This diagnostic challenge illustrates the dual aspect of 

depression, functioning as both a symptom and a 

separate clinical entity. Cardiovascular disease continues 

to be the primary cause of death globally, resulting in 

17.6 million fatalities per year [4]. The prevalence of 

cardiovascular disease is notably substantial in low- and 

middle-income nations, raising concerns for both the 

WHO and healthcare officials in India. Although 

pharmaceutical therapy and dietary adjustments have 

proven key to alleviating the worldwide burden of 

cardiovascular disease, two essential components of 

management—rehabilitation and psychological care—

are frequently neglected. These factors necessitate more 

scrutiny, especially considering the correlation between 

AMI and depression. 

 

Current Scenario of Depression in India  

Indians often live in rural areas with a family 

structure comprising three or more generations under one 

roof. This extended family unit provides robust social 

and community support for many individuals. Such 

strong family ties are associated with better mental health 
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outcomes and align with Maslow’s hierarchy of needs, 

where community plays a crucial role in supporting other 

levels of need [5]. In the Indian context, these close-knit 

communities, which share common language, ethnicity, 

religion, or geographical ties, help alleviate the burden of 

disease. The strong integration with society fosters 

adaptability and resilience, where individuals with 

higher resilience tend to experience less severe 

symptoms of mental illness [6]. However, the burden of 

severe diseases is often shared by the broader 

community. For example, in a traditional Indian 

household, if a primary breadwinner suffers from acute 

myocardial infarction or stroke, the medical treatment, 

rehabilitation, and ongoing medical issues can lead to 

psychological distress for other family members [7]. The 

cost of depression extends beyond the individual, 

especially in India. If the head of a household suffers 

from depression and requires extensive medical care, the 

family may face impoverishment due to the loss of 

income [8]. The impact of disability on a community is 

magnified by the lack of infrastructure for rehabilitation, 

which increases disability rates and contributes to 

economic strain due to the loss of workforce [9]. The age 

of onset of cardiovascular pathology also affects 

community resilience. Older adults, classified as "old 

persons" by both the WHO and the Indian government, 

often experience less disruption because their declining 

health is anticipated [10]. In contrast, the impact of 

cardiovascular emergencies in younger or middle-aged 

individuals is more profound due to their pivotal role in 

family and community life [11]. Empathy, both as a 

cultural response and an individual trait, plays a 

significant role in this context. Increased depression rates 

can reduce individual and collective empathy, adversely 

affecting social cohesion, which is essential for 

community cooperation [12]. 

 

Prevalence of Depression among AMI 

Patients with recent acute myocardial infarction 

(AMI) have a heightened incidence of depression, which 

correlates with higher morbidity, death, and 

rehospitalisation rates. Depression is often inadequately 

recognised and managed in people with acute myocardial 

infarction (AMI). The scarcity of evidence about the 

management and therapy of depression in this group 

underscores the necessity for more research into the 

pathophysiological connection between depression and 

AMI. Depressive symptoms post-AMI may occur due to 

many causes, including immune system activation [13]. 

The precise function of inflammation in the aetiology of 

both depression and acute myocardial infarction remains 

little comprehended [14]. 

 

 
Relation between depression verses AMI 

 

Experimental work 

Research designing 

This study used a retrospective cohort design 

based on Medicare claims data to examine the health and 

economic impact of diagnosing depression following a 

first episode of Acute Myocardial Infarction (AMI). By 

utilizing an intention-to-treat approach, this research 

sought to identify associations between post-AMI 

depression diagnosis and subsequent healthcare 

outcomes. The analysis involved innovative methods 

that leveraged alternative indicators to provide clear, 

segmented interpretations across patient groups. 
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Data Sources 

Data was sourced from the Medicare Chronic 

Conditions Data Warehouse (CCW), encompassing both 

institutional and non-institutional claims, enrolment 

records, and health assessments. Key variables, 

including demographics, ZIP code, enrolment in 

Medicare Part A, B, and D, mortality data, chronic illness 

profiles, healthcare costs, and utilization rates, were 

obtained from the CCW beneficiary file. The cohort 

included all Medicare fee-for-service (FFS) beneficiaries 

who experienced their first AMI in 2017–2018. 

 

Research Design 

This retrospective study focused on Medicare 

FFS enrolees who experienced their first AMI in 2017–

2018 and were free of prior depression diagnoses. By 

distinguishing between newly diagnosed (incident) and 

pre-existing (prevalent) depression post-AMI, the study 

provided insights into survival, costs, and healthcare 

utilization over a 1-year follow-up period. Data was 

collected for each participant until either one year post-

AMI or death. 

 

Study Population 

In line with prior studies that examine 

healthcare utilization trends in cardiovascular 

conditions, such as the impact of COVID-19 on AMI 

(acute myocardial infarction) admissions detailed by 

Ramakrishnan et al., (2020) in the Cardiological Society 

of India’s study, our cohort was selected to analyzed 

outcomes following AMI in elderly patients. 

 

Instruments 

Estimators were used to analysed the impact of 

treatments on patients whose treatment decisions might 

be influenced by certain instrumental variables. In this 

context, an instrumental variable (IV) is a measurable 

factor that affects treatment choices without directly 

affecting outcomes. To be valid, an instrument must meet 

two essential criteria: first, it must strongly influence the 

decision to treat, and second, it should not correlate 

directly with unmeasured outcomes or confounders [15]. 

 

Control Variables 

To assess the quality of the instruments (i.e., 

factors influencing depression diagnosis), the Chow F-

test was employed to determine if the instruments 

explain a statistically significant portion of the variation 

in depression diagnosis. Additionally, to evaluate the 

relationship between instruments and potential 

unmeasured confounders, we used the Hansen over-

identification test, which tests whether excluding certain 

instruments from the second stage of the two-stage least 

squares (2SLS) model is valid [16-17]. For the primary 

outcome variable, 1-year survival, we applied a two-

stage residual inclusion (2SRI) model. This approach 

assesses the effect of depression diagnosis on patient 

survival, accounting for the robustness of the instruments 

[18]. 

 

RESULT AND DISCUSSION 
Anxiety and depression symptoms correlate 

with worse cardiovascular outcomes following an acute 

myocardial infarction (MI). Nevertheless, the majority of 

research examining anxiety or depression have employed 

rating scales or self-report methodologies instead of 

professional diagnoses. This study utilised observational 

data to evaluate the precision of depression diagnosis 

rates in elderly patients with acute myocardial infarction 

(AMI) by instrumental variable (IV) estimators. The 

study examined the significant correlation between 

depression diagnosis and cardiovascular outcomes in an 

aged cohort of AMI patients by employing these 

methodologies. Table 1 presents the count of AMI 

patients diagnosed with depression at 30, 60 and 90 days 

post-AMI. The frequency of depression diagnoses rises 

with an extended observation period, indicating a 

cumulative recognition of the condition. This research 

elucidates the mental health burden in post-AMI patients 

and the possible correlation between depression and 

future outcomes. Figure 1 illustrates an AMI patient of 

varying age and duration of depression diagnosis. Figure 

2 illustrates the percentage of various mental illnesses 

that emerged 30-90 days following acute myocardial 

infarction (AMI), indicating a greater prevalence of 

Alzheimer's disease during this period. The healthcare 

utilisation of patients diagnosed with depression 

following Post AMI (30-90 days) is illustrated in Figure 

3, which indicates that the percentage of prescription 

claims is greater than that of other healthcare facilities. 

IV estimators elucidate marginal treatment effects, 

especially for persons whose depression diagnosis may 

fluctuate due to extrinsic influences (e.g., ADR-based 

diagnostic instruments) rather than only their underlying 

clinical condition. The IV analysis in this study indicated 

that, for patients diagnosed with depression using ADR-

based techniques, a greater diagnosis rate correlated with 

elevated healthcare expenses and physician visits, but 

less emergency department visits and prescription 

claims. This investigation underscores the possibility of 

varied treatment responses among patients contingent 

upon diagnostic determinants, indicating that certain 

diagnostic methodologies may inadvertently influence 

healthcare utilisation trends, perhaps due to disparities in 

care planning and follow-up procedures. 
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Table 1: AMI patients diagnosed with depression within 30, 60, and 90 days after AMI 

Variables 30 days 

after AMI 

30-60 days 

after AMI 

60-90 days 

after AMI 

Chi-Square 

test 

Total (%) 

N 9,199 2,894 2,166  14,259 

Age      

66-70 17.2 16.2 16.5 0.2823 2,407 (16.9%) 

71-75 16.0 18.1 16.9 0.0693 2,362 (16.6%) 

76-80 19.3 21.4 20.9 0.0206 2,847 (20%) 

81-85 21.1 20.8 21.2 0.9930 3,002 (21.1%) 

85+ 26.4 23.5 24.5 0.0062 3641 (25.5%) 

Pre-index medical conditions     

Charlson Comorbidity Scores     

0 32.3 26.8 27.7 <0.0001 4.335 (30.5%) 

1 23.9 23.0 23.4 0.4068 3,373 (23.7%) 

2 15.5 14.9 15.7 0.9656 2,199(15.4%) 

3 11.4 11.7 11.4 0.8337 1,634 (11.5%) 

4+ 16.9 23.6 21.7 <0.0001 2,708 (12.5%) 

Mental illness      

Anxiety 12.7 12.0 12.3 0.4528 1,784 (12.5%) 

Bipolar Disorder 1.8 1.5 1.2 0.0413 235 (1.6%) 

Schizophrenia 1.3 0.9 0.9 0.9896 163 (1.1%) 

Alzheimer’s Disease 18.7 15.0 15.1 <0.0001 2,824 (17.4%) 

Substance use disorder 1.6 1.9 1.9 0.1850 246 (1.7%) 

1-Year Outcome     

Survival 72.9 67.4 27,963.0   

Total Healthcare Cost 20,488.1 26,048.7 12,257.7   

Part A 11,987.4 16,167.9 7,78   

Part B 5,669.3 7,150.3    

Outpatient 1,716.8 2,148.7    

Physician fee Schedule 2,595.9 3,305.5    

Others 1,356.6 1,696.0    

Part D 2,831.4 2,730.6    

Healthcare Utilization     

# of hospitalizations 1.2 1.4 1.2 0.0003 1.2 

# of ED visits 1.6 1.7 1.6 0.2914 1.6 

# of outpatient visits 7.0 7.1 6.7 0.2590 7.0 

# of physician visits 24.5 26.6 23.9 <0.0001 24.8 

# of prescription claims 61.8 56.3 53.4 <0.0001 59.4 

 

 
Fig. 1: AMI patient with different age and no. of days diagnosis depression 

 

No.of Patient and Age

30 days after AMI

30-60 days after AMI

60-90 days after AMI

Chi-Square test

Total

%
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Fig. 2: % of different Mental illness developed after 30-90 days of post AMI 

 

 
Fig. 3: Healthcare utilization of patient with depression diagnosis after Post AMI (30-90days) 

 

SUMMARY & CONCLUSION 
This study employed Medicare claims data and 

chart-abstracted patient records to derive instrumental 

variable estimates of the impact of depression diagnosis 

on survival and healthcare costs/utilization. Recognising 

treatment-effect heterogeneity is essential, as therapy 

effects differ among patient subgroups. The IV 

estimations indicated the impact of depression diagnosis 

on individuals whose chance of diagnosis was affected 

by the instrument. Patient characteristics in Medicare 

claims data were compared across groups to evaluate 

potential biases. Research indicated that diagnosed 

individuals frequently had worse health metrics—such as 

problems in activities of daily living and more 

comorbidity—relative to undiagnosed patients, thereby 

skewing rheumatoid arthritis estimations towards 

diminished survival and elevated healthcare 

costs/utilization results. 

 

Divulgence of Investigation 

Our findings demonstrate that post-myocardial 

infarction patients have a significant risk of developing 

new diagnoses of anxiety and depressive disorders 

within 30 to 90 days of follow-up. Moreover, individuals 

with post-myocardial infarction alzheimer's and anxiety 

disorders exhibit an elevated risk of recurrent myocardial 

infarction. To avert negative cardiac outcomes, 

individuals with acute myocardial infarction should 

undergo prompt evaluation to detect post-MI 

psychological distress and get age- and sex-specific 

treatment. The results of the IV investigation are 

presented as follows: 

 

12.5

1.6
1.1

17.4

1.7

%of different Mental illness 
developed after 30-90 days of post 

AMI

# of hospitalizations 1.2 1.4 1.2 0.0003 1.2

# of ED visits 1.6 1.7 1.6 0.2914 1.6

# of outpatient visits 7 7.1 6.7 0.259 7

# of physician visits 24.5 26.6 23.9 <0.0001 24.8

# of prescription claims 61.8 56.3 53.4 <0.0001 59.4

1.2 1.6 7

24.8
59.4

Healthcare util ization of Patient with 
depression diagnosis after Post AMI(30 -

90days)

# of hospitalizations 1.2 1.4 1.2 0.0003

# of ED visits 1.6 1.7 1.6 0.2914

# of outpatient visits 7 7.1 6.7 0.259

# of physician visits 24.5 26.6 23.9 <0.0001

# of prescription claims 61.8 56.3 53.4 <0.0001
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