
Multiple Chronic Conditions and Psychosocial Limitations in 
Patients Hospitalized with an Acute Coronary Syndrome

Mayra Tisminetzky, MD PhDa,b, Jerry Gurwitz, MDa,b,c, David D. McManus, MD ScMa,b,d, 
Jane S. Saczynski, PhDa,b,c, Nathaniel Erskine, BAa, Molly E. Waring, PhDa, Milena 
Anatchkova, PhDa, Hamza Awad, MD PhDe, David C. Parish, MD MPHe, Darleen Lessard, 
MSa, Catarina Kiefe, PhD MDa, and Robert Goldberg, PhDa,b,d

aDepartment of Quantitative Health Sciences, University of Massachusetts Medical School, 
Worcester, Massachusetts

bMeyers Primary Care Institute, University of Massachusetts Medical School, Worcester, 
Massachusetts

cDivision of Geriatric, University of Massachusetts Medical School, Worcester, Massachusetts

dDivision of Cardiovascular Medicine, Department of Medicine, University of Massachusetts 
Medical School, Worcester, Massachusetts

eDepartment of Community Medicine, Mercer University School of Medicine, Macon, GA

Abstract

Background—As adults live longer, multiple chronic conditions have become more prevalent 

over the past several decades. We describe the prevalence of, and patient characteristics associated 

with, cardiac and non-cardiac-related multimorbidities in patients discharged from the hospital 

after an acute coronary syndrome.

Methods—We studied 2,174 patients discharged from the hospital after an acute coronary 

syndrome at 6 medical centers in Massachusetts and Georgia between April, 2011 and May, 2013. 

Hospital medical records yielded clinical information including presence of 8 cardiac-related and 

8 non-cardiac-related morbidities on admission. We assessed multiple psychosocial characteristics 

during the index hospitalization using standardized in-person instruments.

Results—The mean age of the study sample was 61 years, 67% were men, and 81% were non-

Hispanic whites. The most common cardiac-related morbidities were hypertension, 

hyperlipidemia, and diabetes (76%, 69%, and 31%, respectively). Arthritis, chronic pulmonary 
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disease, and depression (20%, 18%, and 13%, respectively) were the most common non-cardiac 

morbidities. Patients with ≥4 morbidities (37% of the population) were slightly older and more 

frequently female than those with 0–1 morbidity; they were also heavier and more likely to be 

cognitively impaired (26% vs. 12%), have symptoms of moderate/severe depression (31% vs. 

15%), high perceived stress (48% vs. 32%), a limited social network (22% vs. 15%), low health 

literacy (42% vs. 31%), and low health numeracy (54% vs. 42%).

Conclusions—Multimorbidity, highly prevalent in patients hospitalized with an acute coronary 

syndrome, is strongly associated with indices of psychosocial deprivation. This emphasizes the 

challenge of caring for these patients, which extends well beyond acute coronary syndrome 

management.
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Introduction

Multimorbidity, the presence of two or more chronic diseases in an individual, has become 

increasingly common over the past decade with prevalence estimates of at least 25 percent in 

the American adult population.1,2 Patients with multimorbidity are at substantial risk for 

disability, death, and poor quality of life, and account for a disproportionate share of U.S. 

health expenditures.2,4 This emerging “epidemic” creates substantial challenges for health 

care providers as well as family members caring for these complex patients.1

The acute coronary syndromes account for most coronary heart disease-related 

hospitalizations in American adults, with about 2.2 million hospitalizations for an acute 

coronary syndrome occurring annually.4–8 In patients with an acute coronary syndrome, a 

high burden of multimorbidities may complicate therapeutic decision-making and acute and 

long-term clinical management.9–12 Moreover, even though the prevalence of 

multimorbidities has been increasing in American adults over time, few recent studies have 

examined the magnitude of various socio-demographic, and particularly psychosocial, 

factors in patients hospitalized with an acute coronary syndrome and multiple 

morbidities.7–9

The objectives of this study were to describe and compare the magnitude of, and socio-

demographic and psychosocial characteristics associated with, various cardiac and non-

cardiac chronic conditions in three groups of patients: those presenting with 0–1 morbidity, 

any 2 or 3 multimorbidities, and those who had any 4 or more previously diagnosed 

multimorbidities among a contemporary cohort of patients hospitalized with an acute 

coronary syndrome in the Transitions, Risks, and Actions in Coronary Events Center for 

Outcomes Research and Education (TRACE-CORE)13study, one of 3 centers for 

Cardiovascular Outcomes Research funded by the National Heart, Lung and Blood 

Institute.14
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Methods and Materials

Details of the study design, patient recruitment, and data collection activities for this 

longitudinal study have been described previously.13 In brief, TRACE-CORE used a multi-

site prospective cohort design to recruit and follow a cohort of 2,174 eligible and consenting 

adults hospitalized with an acute coronary syndrome at 3 medical centers in Worcester, MA,

1 in Macon, GA and 2 in Atlanta, GA.13

Participating study sites served a heterogeneous patient population and were purposely 

selected to provide a study population with socio-demographic and socioeconomic diversity. 

Eligible and consenting adults discharged alive from the 6 participating hospitals after an 

acute coronary syndrome were enrolled between April, 2011 and May, 2013.

Trained study staff abstracted an extensive amount of socio-demographic, clinical, and 

treatment related data from the medical records of patients hospitalized with an 

independently validated acute coronary syndrome. Diagnoses of ST-segment elevation 

myocardial infarction, non- ST-segment elevation myocardial infarction, and unstable angina 

were made using standardized criteria.15

We included in our analysis the most common multimorbidities previously diagnosed in this 

patient population, defined as those with a frequency equal or greater to 3%.12,16 

Information about the most prevalent, cardiac-related and non-cardiac related chronic 

conditions was ascertained through the review of hospital medical records. The 8 most 

prevalent cardiac-related conditions we studied included a prior history of hypertension, 

hyperlipidemia, type II diabetes, peripheral vascular disease, heart failure, atrial fibrillation, 

stroke, and valvular heart disease. The 8 most prevalent non-cardiac-related conditions we 

examined included chronic obstructive pulmonary disease, arthritis, depression, anxiety, 

cancer, chronic kidney disease, cirrhosis, and anemia. For all multimorbidities, their 

presence was indicated by documentation in the medical record for the index hospitalization.

Data were gathered about a patient’s general quality of life17 using standardized instruments 

for the completion of a baseline interview at the time of the patient’s index hospitalization 

for an acute coronary syndrome at participating medical centers. We also collected 

information during this extensive baseline interview about a variety of psychosocial factors 

including cognition,18 depression,19 anxiety,20 measures of perceived stress and social 

support,21,22 and health literacy and numeracy.23,24 Details of the standardized instruments 

and questionnaire surveys used to collect information about these factors have been 

described previously.13

Data Analysis

We categorized patients into having none or any 1, 2, 3, or 4 or more of these chronic 

conditions. We estimated the overall prevalence of individual morbidities and multiple 

cardiac-related and non-cardiac related morbidities in this patient population. We calculated 

a tetrachoric correlation, a type of correlation applicable when both observed variables are 

dichotomous,25 to determine the more prevalent dyads of morbidities among all the possible 

combinations of the different multimorbidities studied. Differences in patient demographic 
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and clinical characteristics, psychosocial factors, and hospital length of stay (LOS) 

according to number of combined multimorbid cardiac and non-cardiac related conditions 

present were examined using analysis of variance for continuous variables and the chi-

square test for categorical variables.

Results

The average age of our study population (n=2,174) was 61.3 years, 67% were men, 81% 

were white, and 25% had completed college.

Frequency of cardiac and non-cardiac related chronic conditions

In this population, 12.5% of patients had none of the cardiac-related multimorbidities 

examined, 17.7% had a single such morbidity, 31.5% had exactly two, 23.8% had exactly 

three, and 14.5% had four or more of the 8 cardiac-related multimorbidities examined. In 

terms of the 8 non-cardiac multimorbidities, 47.4% of patients had none, 30.3% had any 

one, 15.5% had two, 5.1% had three, and 1.7% had four or more of the non-cardiac 

conditions examined. Overall, 800 patients (36.8%) had four or more cardiac/non-cardiac 

related chronic conditions previously diagnosed.

Several individual cardiac-related chronic conditions were highly prevalent in patients 

discharged from our 6 participating hospitals after an acute coronary syndrome. 

Hypertension, hyperlipidemia, and type II diabetes (76%, 69%, and 31%, respectively) were 

the most commonly identified cardiac-related morbidities (Table 1). Arthritis, chronic 

pulmonary disease, and depression (20%, 18%, and 13%, respectively) were the most 

common non-cardiac morbidities.

The most common cardiac related dyads present at the time of the underlying acute coronary 

syndrome were hyperlipidemia and hypertension, diabetes and hypertension, and diabetes 

and hyperlipidemia (60%, 28%, and 26% of patients presented with these possible chronic 

conditions, respectively) (Figure 1). Arthritis and chronic pulmonary disease, anxiety and 

depression, and arthritis and chronic kidney disease (5%, 5%, and 3%, respectively) were the 

most common non-cardiac-related dyads found. Baseline Socio-Demographic and Clinical 

Characteristics and Multiple Chronic Conditions

Based on our sample distribution, we stratified patients hospitalized with an acute coronary 

syndrome into three different groups: those presenting with 0–1 morbidity (cardiac-related 

or non –cardiac condition), any 2 or 3 chronic conditions, and those who had any 4 or more 

previously diagnosed chronic conditions. Patients with 4 or more cardiac-related or non-

cardiac morbidities were slightly older, more likely to be women, and were less likely to be 

married and currently working as compared to those with 0–1 morbidity (Table 2). Patients 

who had 4 or more multimorbidites were also heavier and were hospitalized for a longer 

period of time during their index hospitalization as compared to those with 0–1 morbidity 

(Table 2).

Tisminetzky et al. Page 4

Am J Med. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Baseline Psychosocial and Lifestyle Characteristics and Multiple Chronic Conditions

Patients with any 4 or more cardiac-related or non-cardiac related multimorbidities had a 

higher prevalence of perceived stress, depression, and anxiety, and were more likely to have 

impaired cognition, a limited social network, and low health literacy and numeracy than 

those with fewer morbidities at the time of hospitalization for an acute coronary syndrome 

(Table 3). Patients with 4 or more morbidities were significantly more likely to report a 

lower quality of life, mental component, as measured by the SF-36 (Table 3).

Discussion

In this multi-site observational study approximately 2 out of every 5 patients discharged 

alive after a hospitalization for an acute coronary syndrome had four or more previously 

diagnosed morbidities. Patients presenting with multiple chronic conditions were more 

likely to report stress, depression, and anxiety; these multimorbid patients had a lower 

quality of life, low health literacy and numeracy, and were more likely to be cognitively 

impaired than patients with no or just one morbidity.

In terms of the prevalence of chronic conditions, the present results are similar to findings 

observed in the population-based Worcester Heart Attack Study in which the frequency of 

multiple cardiovascular morbidities among patients hospitalized with an acute myocardial 

infarction in all 11 central Massachusetts medical centers between 2003 and 2007 was 

examined.2,26 Hypertension (75%) and diabetes (35%) were the two most prevalent chronic 

conditions in this patient population. Our findings in a slightly younger cohort of patients 

discharged from the hospital after an acute coronary syndrome, about a decade later, are also 

consistent with the findings from other investigations that have studied patients hospitalized 

with coronary heart disease, including PROSPER (elderly with established vascular disease, 

mean age = 75 years), in which 61% of the study sample had hypertension, 11% had 

diabetes, and 28% were current smokers.27 In the National Registry of Myocardial 

Infarction, which enrolled almost 2 million patients with an acute myocardial infarction 

from more than 2,000 U.S. hospitals between 1990 and 2006, dramatic increases in the 

prevalence of diabetes, hypertension, heart failure, stroke, and hyperlipidemia were observed 

over the years studied.28

Since the burden of multimorbid diseases is associated with an increased risk of adverse 

outcomes in patients hospitalized with acute coronary disease, including high in-hospital, 

30-day, and 1 year death rates, polypharmacy, and a prolonged hospital stay,1,2,26 it is 

important to recognize the frequency and importance of these common multimorbidities and 

take them into consideration when examining differences in hospital and more long-term 

treatment practices and outcomes in these patients.

Demographic, Clinical, and Psychosocial Correlates of Multimorbidity

In a prior analysis of data from the Worcester Heart Attack Study, older individuals, women, 

non-married patients, and those developing serious clinical complications of an acute 

myocardial infarction, including heart failure and atrial fibrillation, were more likely to have 

presented with multiple cardiovascular and non-cardiovascular chronic conditions than 
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respective comparison groups.2,26 Similarly, researchers at the Cardiovascular Research 

Network found that older individuals, women, and those with preserved left ventricular 

ejection fraction findings were more likely to have presented with multiple morbidities than 

those with a reduced ejection fraction among patients with heart failure.3

Few recent studies have examined the magnitude of, and factors associated with, various 

psychosocial factors in patients hospitalized with an acute coronary syndrome and multiple 

chronic conditions.29–31 We found that patients with 4 or more morbidities in our study 

presented with a higher prevalence of symptoms of moderate/severe depression, anxiety, and 

a limited social network as compared to those with fewer chronic conditions. Similarly, a 

cross-sectional study in Australia (n=7,600, mean age=51 years, 66% women) found that the 

prevalence of depression increased markedly with the number of chronic physical conditions 

present.29 An observational study of more than 1,400 patients diagnosed with heart failure 

and multiple chronic medical conditions examined the impact of psychological morbidities 

on the health care utilization practices of this high risk population.30 Patients presenting with 

multiple chronic conditions who had a high prevalence of several psychological morbidities, 

including depression, dementia, and substance abuse, had a significantly higher use of the 

health care system than those without psychological morbidities. Similarly, in a study of 

more than 18,000 patients from over 40 general practices in Scotland (mean age=50 years; 

49% men), potentially preventable and unplanned admissions to the hospital were highly 

associated with increasing combinations of various physical and psychosocial conditions.31

Another important finding of our multi-site observational study is that patients with 4 or 

more multimorbidities had a higher prevalence of low health literacy and numeracy as 

compared to those with fewer multimorbidities. Other investigators have emphasized the 

importance of low health literacy and numeracy and their association with poor health 

outcomes32,33. In a study of more than 300 patients with heart failure (mean age 63 years; 

67% women, mean number of morbidities= 3), patients who presented with a higher number 

of previously diagnosed morbidities, and who had low literacy and numeracy, had greater 

difficulty in following medication instructions and compliance with medications as 

compared to those with fewer chronic conditions.32

These findings highlight the importance of screening patients with multiple chronic 

conditions for various psychosocial factors and suggest the need to tailor behavioral 

interventions toward the specific clinical and psychosocial characteristics of multimorbid 

patients who develop an acute coronary syndrome. Indeed, the American College of 

Cardiology has recently emphasized the consideration of psychosocial factors in practicing 

patient-centered care with these complex patients.34 Moreover, prior studies suggest a 

complicated etiological relationship between the development of acute coronary events, 

multimorbidity, and psychosocial challenges. Many chronic diseases that are independent 

risk factors for an acute coronary syndrome may also cause stress, depression, anxiety, and 

functional decline.29–31 Alternatively, the presence of psychosocial difficulties may also 

precipitate the onset of an acute coronary syndrome.35
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Study Strengths and Limitations

The strengths of the present study include its multi-site sample of patients discharged from 

the hospital after an acute coronary syndrome, its contemporary perspective in examining a 

number of important cardiac-related and non-cardiac chronic conditions, use of standardized 

data collection instruments to ascertain various psychosocial, clinical, and other patient 

characteristics, and rigorous quality control measures. Several limitations need to be 

acknowledged, however. Since 81% of our study participants were white, and were 

hospitalized in a limited number of geographic settings in Massachusetts and Georgia, the 

generalizability of our findings to other race/ethnic groups and geographic settings may be 

limited. Still, we included a substantial proportion of under-represented minorities, and 

examined teaching and nonteaching hospitals in very different regions. The presence of the 

various multimorbidities examined was based on the review of data contained in hospital 

medical records and there could be some degree of misclassification and underestimation of 

some of the information recorded. Also, information was unavailable on the duration or 

severity of each of the chronic conditions examined. Of note, we used the PHQ-9 and 

GAD-7 scales collected during in-person interviews to identify symptoms of depression and 

anxiety, covering the 2 weeks prior to hospitalization, as established by the PHQ-9 and 

GAD-7 scales. We did not, however, use these scales to identify depression or anxiety as 

pre-existing morbidities, which were ascertained by medical record review. We perceive a 

chronic diagnosis of depression or of anxiety as a different construct from current symptoms 

of depression or anxiety at a given time, with possibly transient symptoms perhaps being 

more likely at the time of an acute event. Thus, we analyzed chronic conditions as entities 

that are distinct from current symptoms.

Conclusions

In this study of nearly 2,200 patients discharged from the hospital after an acute coronary 

syndrome in 6 medical centers in central Massachusetts and Georgia, we observed a high 

prevalence of multiple cardiac-related and non-cardiac chronic conditions. Multimorbidity 

was strongly associated with measures of psychosocial impairment and worse quality of life. 

Given the aging U.S. population, the multimorbidity burden in patients with an acute 

coronary syndrome will likely continue to increase during coming years. Our results 

emphasize the challenge and complex nature of caring for these patients, which extends well 

beyond the optimal management of their underlying coronary heart disease.
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• Multimorbidities are highly prevalent in patients hospitalized with an ACS

• Hospitalized ACS patients with multimorbidities presented psychosocial 

deprivation

• Future interventions focusing on psychosocial factors may benefit these patients
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Figure 1. 
Dyads of Cardiac and Non-cardiac Related Morbidities in Patients Hospitalized with an 

Acute Coronary Syndrome by Decreasing Prevalence: TRACE-CORE
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Table 1

Frequency of chronic conditions in patients with an acute coronary syndrome: TRACE-CORE

Cardiac-related morbidities n (%)

Hypertension 1,652 (76.0)

Hyperlipidemia 1,494 (68.7)

Diabetes 683 (31.4)

Heart Failure 305 (14.0)

Peripheral Vascular Disease 209 (9.6)

Atrial Fibrillation 176 (8.1)

Stroke 116 (5.3)

Valvular Heart Disease 61 (2.8)

Non-cardiac morbidities

Arthritis 433 (19.9)

Chronic Obstructive Pulmonary Disease 389 (17.9)

Depression 275 (12.7)

Cancer 254 (11.7)

Chronic Kidney Disease 236 (10.9)

Anxiety 193 (8.9)

Anemia 107 (4.9)

Liver Cirrhosis 59 (2.7)
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Table 2

Socio-demographic and clinical characteristics of patients hospitalized with an acute coronary syndrome 

according to number of chronic conditions: TRACE-CORE

Characteristic 0–1
morbidity
(n=472)

2–3
morbidities

(n=902)

≥4
morbidities

(n=800)

P value
(*across 3
categories)

Age (years, mean, SD) 56.2 (11.0) 61.4 (10.8) 64.3 (10.9) 0.98

Male (%) 350 (74.2) 612 (67.9) 484 (60.5) <0.01

Non-Hispanic white (%) 399 (84.9) 728 (81.1) 627 (78.8)l 0.15

Married (%) 285 (60.4) 551 (61.1) 433 (54.1) <0.001

Education (%)

  High school or less 205 (43.4) 396 (43.9) 409 (51.2) <0.001

  Some college 125 (26.5) 261 (28.9) 240 (30.1)

  College graduate 142 (30.1) 245 (27.2) 150 (18.8)

Currently working (%) 299 (63.4) 413 (45.8) 180 (22.5) <0.001

Body mass index (Kg/m2, mean, SD) 31.8 (23.0) 30.9 (12.8) 33.3 (23.7) <0.001

Hospital length of stay (days, mean, SD) 3.8 (3.8) 6.9 (5.9) 4.9 (5.1) <0.001
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Table 3

Psychosocial characteristics of patients hospitalized with an acute coronary syndrome according to number of 

chronic conditions: TRACE-CORE

Psychosocial Factors 0–1
morbidity
(n=472)

2–3
morbidities

(n=902)

≥4
morbidities

(n=800)

P value
(*across 3
categories)

Alcohol consumption* (%)

  Moderate 63 (13.4) 126 (14.0) 66 (8.3) <0.001

  Heavy 68 (14.4) 89 (9.9) 51 (6.4) <0.001

Anxiety (GAD-7)** (%)

  Mild 112 (23.7) 243 (26.9) 194 (24.2) 0.20

  Moderate/severe 81 (17.2) 204 (22.6) 236 (29.5) <0.001

Cognitively impaired + (%) 57 (12.1) 168 (18.6) 210 (26.3) <0.001

Depression (PHQ-9)++ (%)

  Mild 94 (20.2) 253 (28.8) 219 (28.2) <0.001

  Moderate/severe 71 (15.1) 170 (18.9) 247 (30.9) <0.001

Low health literacy @ (%), 147 (31.1) 306 (34.0) 331 (41.7) <0.001

Low health numeracy @@(%) 198 (42.0) 422 (46.8) 433 (54.1) 0.001

SF-36 mental component, mean (SD) 50.2 (11.2) 47.8 (12.3) 45.4 (13.6) 0.001

SF-36 physical component, mean (SD) 46.5 (9.7) 42.6 (10.2) 36.4 (10.4) 0.18

Smoking, current (%) 151 (32.0) 190 (21.1) 166 (20.8) <0.001

Social Network, Limited &(%) 72 (15.4) 127 (14.3) 170 (21.6) 0.002

High perceived stress&& (%) 149 (31.9) 335 (37.8) 372 (47.7) <0.001

*
Moderate alcohol consumption was defined as up to 1 drink per day for women and up to 2 drinks per day for men. Heavy alcohol consumption 

was defined as drinking 5 or more drinks on the same occasion on each of 5 or more days in the past 30 days.

**
Anxiety assessed by GAD-7 scoring: 5–9 mild, 10–14 moderate, and ≥15 severe anxiety

+
Cognitive capacity assessed by the TICS scoring : ≤28 impaired

+
Depression assessed by the PHQ-9 scoring: 5–9 mild,10–14 moderate, 15–19 moderately severe, and ≥ 20 severe depression

@
Low Health Literacy was determined by confidence in filling out medical forms answered as “somewhat/a little bit/ not at all”.

@@
Low Health Numeracy was determined by ability to answer both questions on health numeracy correctly.

&
Social network assessed by the Lubben scale scoring : <=25 limited network

&&
High perceived stress assessed by Perceived Stress Scale scoring: ≥20 high stress
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