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Abstract: Individuals have different rumination patterns after experiencing traumatic events in different
cultural backgrounds and situations. This study was aimed to explore the experience of Chinese young and
middle-aged patients with acute coronary syndrome (ACS) to understand the content and nature of their
rumination. Fourteen participants were selected using the purposive sampling method in the First Affiliated
Hospital of Soochow University from May 2023 to December 2023. Data were collected using semi-structured
interviews and analyzed using Colaizzi’ s 7-step phenomenological method. The content of rumination in
young and middle-aged patients with ACS can be summarized into 2 categories: non-adaptive rumination and
adaptive rumination. Non-adaptive rumination included 3 themes: worry or anxiety, scare, and depression.
Adaptive rumination included 4 themes: tracing of disease processes, enhancement of disease cognition,
improvement of health awareness, and adjustment of lifestyle cognition. In conclusion, although Chinese
young and middle-aged patients with ACS experience negative emotions after a traumatic cardiac event, they
gradually make positive changes, and optimism and information support play important roles in this
transition, which provide a fundamental understanding of rumination experiences in Chinese young and
middle-aged patients with ACS and provide new data for healthcare providers when designing intervention
programs to enhance post-traumatic growth in these patients.

Keywords: Acute coronary syndrome; Young and middle-aged; Rumination; Post-traumatic growth;
Qualitative study

Introduction

Acute coronary syndrome (ACS) is an acute ischemic heart disease with high morbidity and
mortality, caused by rupture, ulceration, or erosion of atherosclerotic plaques of coronary arteries [1].
Globally, the incidence of acute myocardial infarction (AMI), the main type of ACS, is increasing
among the population aged 18-59 years [2]. In China, according to a relevant study, the number of
patients with AMI is predicted to reach 75 million by 2030, with young and middle-aged patients
accounting for about 50% [3].

As a traumatic cardiac event [4], ACS can trigger post-traumatic stress symptoms (PTSS) [5],
including intrusive thoughts, avoidance, and negative alterations in cognition, etc [6]. About 12% of
patients with ACS would experience clinically significant PTSS, which has been demonstrated to
double the risk of recurrence or death of ACS [7]. Furthermore, ACS could also cause emotional
disorders, such as severe or mild depressive episodes, chronic depression, anxiety, and type A
behavior, leading to poor quality of life and impaired function of patients [8,9]. A cross-sectional
survey showed that the prevalence of depression and anxiety symptoms in patients with ACS was
66.3% and 56.5%, respectively [10]. Although ACS is a stressful, challenging, and traumatic event, this
difficult experience may promote personal growth for ACS survivors, known as post-traumatic
growth (PTG) [11]. PTG refers to the positive changes that an individual makes in multiple aspects
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after struggling with a trauma, including an increased appreciation for life, more meaningful
interpersonal relationships, an increased sense of personal strength, and a richer existential and
spiritual life [12,13]. PTG has been shown to occur in individuals experiencing AMI. In the study by
Norekval et al., the majority of female patients with AMI (65%) reported positive effects from AMI
experience [14]. Zhou et al. reported moderate PTG levels in young and middle-aged patients with
AMI [11]. Wang et al. conducted a potential profile analysis of PTG in young and middle-aged
patients with AMI and showed that 18.91% belonged to the “Good growth group”, and 35.58%
belonged to the “Excellent growth group” [3]. Patients who developed PTG were less likely to have
recurrent AMI [15] and depressive symptoms, even had enhanced psychological well-being [16].

In 2018, Tedeschi et al. proposed a revised model of PTG development [17], and rumination is
the central of this model. Rumination refers to the cognitive processing patterns of individuals after
experiencing a traumatic event, including non-adaptive and adaptive rumination (or intrusive and
deliberate rumination). Non-adaptive rumination occurs immediately after a traumatic event and
leads to emotional distress such as anxiety, depression, and fear. This type of rumination occurs
unintentionally and causes individuals to spend most of their time on it. Adaptive rumination enables
individuals to make sense of life events, re-establish their beliefs, process the emotions they have
experienced, and develop coping skills [18]. Zhou et al. reported moderate levels of rumination in
young and middle-aged patients with AMI [11]. Rumination is a predictor of PTSS and PTG [19].
Non-adaptive rumination has been demonstrated to be associated with negative effects of trauma,
such as dissociation state [20], insomnia [21], and depression [22], etc. Trick et al. found rumination
to be an independent predictor of depression in patients with ACS [23]. On the other hand, adaptive
rumination is a protective factor for PTG in young and middle-aged patients with AMI [3]. The study
by Zhou et al. demonstrated that adaptive rumination was positively correlated with PTG, and
mediated the negative relationship between PTG and psychological adjustment in young and
middle-aged patients with AMI [11]. Thus, rumination can be intervened to promote the
development of PTG.

To better develop a “framework of actions” for PTG interventions, many researchers have used
qualitative methods to explore the content and forms of rumination in individuals who experienced
traumatic events. Norekval conducted qualitative interviews with 18 Norwegian elderly female
patients with AMI on the nature of perceived positive effects of the disease, and extracted 4 themes:
appreciating life (55%), getting health care (42%), making lifestyle changes (36%), and taking more
care of self and others (29%) [14]. However, rumination is influenced by age [24] and social culture
[25], which implies that individuals of different ages or living in different sociocultural contexts may
develop different rumination patterns from traumatic experience. In China, researches on rumination
mostly conducted in patients with cancer, especially breast cancer. There have been no qualitative
studies on rumination in young and middle-aged patients with ACS. Therefore, this study can fill
this gap. This study aimed to explore the real experiences and feelings regarding ACS of young and
middle-aged patients with ACS using qualitative research methods, to understand the content and
nature of their rumination, thereby providing new data for the development of future intervention
programs to promote PTG in these patients.

Materials and Methods
Design

This study was a qualitative research and used the Colaizzi's phenomenological method to
analyze data [26]. The framework and reporting of this study followed Qualitative Research
Reporting Integrated Standards (COREQ) reporting guidelines to ensure that sufficient details

regarding the methods of data collection, analysis and interpretation were provided. This study had
been approved by the Ethics Committee of Soochow University (SUDA20220922H02).

Participants

Participants were selected using the purposive sampling method in the First Affiliated Hospital
of Soochow University from May 2023 to December 2023. Inclusion criteria were: (i) patients were
diagnosed with ACS (i.e., unstable angina, ST-elevated myocardial infarction, and non-ST-elevated
myocardial infarction); (ii) patients were 18-59 years old, with good cognition and communication
skills; and (iii) patients who had stable condition and volunteered to participate in this study. Patients
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with severe life-threatening cardiac disease (e.g., cardiogenic shock, acute heart failure, and cardiac
rupture), severe dysfunction of other organs, a history of psychiatric and psychological disorders, or
malignant tumors were excluded. The sample size followed the principle of information saturation,
resulting in the inclusion of 14 participants.

Interview Outline

Interview questions were designed based on relevant literature and expert opinions. Pre-
interviews were conducted with 2 patients to determine the interview outline. The main interview
questions were as follows: (1) Before the disease, what was your perception of the disease? (2) How
did you feel at the beginning of the disease? (3) How did the disease affect you? (4) What were you
most worried about? (5) After the disease, what was your perception of the disease? (6) How did you
look forward to your future life through this experience? (7) What changes would you make to your
life after discharge?

Interview

We conducted semi-structured interviews. All interviews were conducted in a private room to
maintain participants’ privacy and psychological security. Before the start of an interview, all
participants were informed of this study’s objectives and the voluntary nature of participation. Each
participant signed a papery informed consent form and allowed audio recording of the interviews.
Participants were assured of the confidentiality and anonymity of the recordings, transcripts, and any
behaviors observed during the interviews. At the beginning of an interview, participants were asked
to provide demographic information (e.g., name, age, gender, educational level, occupation, etc.), as
shown in Table 1. In order to ensure the privacy of the participants, numbers were used instead of
their real names. Afterward, interview questions were asked to participants. During the interviews,
the whole process was audio recorded simultaneously, and researchers listened to participants’
answers, observed their movements and expression changes, and made records. According to the
interview outline and the actual situation of participants, researchers made flexible adjustments to
the order and method of asking questions, without imposing any induction or intervention on
participants or judging their any statements. An interview lasted for 20-30 minutes.

Table 1. Participants’” demographic characteristics.

Degree of Occupation Occupation  Medical  Economic
education situation type form pressures
Physical Medical Relatively

ParticipantsGenderAge

Junior middle

N1 Female 57 school Employed labour insurance large
Senior middle NOMT  Nfedical  Alittle bit
N2 Male 40 Employed physical .
school insurance large
labour
Non- Commonl
N3 Male 35  Junior college Employed physical ~ Self-paying laree y
labour &
i iddl Physical Medical A little bit
N4 Male 46 Senior middle Employed ysica . edica ittle bi
school labour insurance large
Non-
t Medical 1
N5 Male 43 Undergraduate Employed physical | edica Commonly
college insurance large
labour
Senior middle Non- Medical
N6 Male 58 Employed physical . No
school insurance
labour
Non-
Technical Medical
N7 Male 42 echnica Employed physical . edica No
secondary school insurance

labour
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NS Male 51 Junior middle Employed Physical .Medlcal A little bit
school labour insurance large
: : Non- .
N9 Male 59 Junior middle Employed physical .Medlcal No
school insurance
labour
Non-
N10 Male 37  Doctor degree Employed physical  Self-paying No
labour
Non- Extremel
N11 Male 47 Master degree Employed physical ~ Self-paying lar y
labour aree
N12 Male 57 Primary school Employed Physical .Medlcal Alittle bit
labour insurance large
Non-
Junior middle . . Extremely
N13 Male 50 school Employed physical  Self-paying large
labour
N14 Male 42 Junior middle Unemployed Physical .Medlcal Commonly
school labour insurance large

Data Analysis

The audio recordings were converted into texts within 24 hours after the interview. The data
were analyzed using Colaizzi's 7-step phenomenological method. (1) All interview data were
carefully and repeatedly read to understand participants’ genuine experiences and feelings about
ACS. (2) Important and meaningful statements related to the interview questions were identified and
extracted. In this step, 93 meaningful statements about rumination were extracted. (3) Recurring ideas
were coded. (4) The encoded ideas were pooled to look for meaningful common concepts to form the
prototype themes. In this step, 7 themes were extracted. (5) Participants’ original descriptions were
extracted to explain each formed theme in detail. (6) Similar ideas were identified and formal themes
were sublimated. In this study, 2 categories were extracted. (7) Formed themes were returned to the
participants for verification to ensure the authenticity of the results.

Results

Based on interviews with 14 participants, 7 themes and 2 categories were derived. 2 categories
were non-adaptive rumination and adaptive rumination. Non-adaptive rumination included 3
themes: worry or anxiety, scare, and depression. Adaptive rumination included 4 themes: tracking of
disease processes, enhancement of disease cognition, improvement of health awareness, and
adjustment of lifestyle cognition.

Category 1. Non-Adaptive Rumination

Participants experienced a range of emotional distress in the early stages of ACS. In this category,
3 themes were derived: worry or anxiety, scare, and depression.

Theme 1. Worry or Anxiety

Some patients experienced worry or anxiety due to disease treatment, return to work, family
responsibilities, economic pressure, etc.

N2: ‘T hear from doctors and nurses that I will take aspirin for a long time, and will need to pay
attention to bleeding (the brow frowning)’.

N6: ‘I have learned from the Internet that coronary angiography agents cannot be excreted from
the body and can cause fever and death (looking at the researcher anxiously)’.

N4: ‘I am worried about my wife and children (looking at his wife), and then after discharge,
whether I can do my previous job, because I am a physical worker’.

N10: ‘What I worried about first is whether the disease will delay my teaching schedule in
September, because I will go back to class (taking a deep breath)’.
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N12: ‘Now that I am sick, so the family’s financial pressure suddenly becomes very heavy (tears
infiltrating the eyes)’.

Theme 2. Scare

All patients lacked knowledge about ACS before admission. Some patients had previously
disregarded the early symptoms of ACS or did not know the severity of the disease before, so that
they were frightened by this fact after admission. Some other participants said they feared a sudden
attack of myocardial infarction and death.

NB8: ‘In fact, I had chest pains before, but I didn’t pay attention to it. Now I understand that this
disease is really dangerous, and even can be life-threatening (a serious expression on face)’.

N12: ‘When the chest pained, I did not care about it. But after being in hospital, what I listened
to the doctor said made me panic, and now I still feel a little scared’.

N13: ‘I once saw in the news that drivers in their 30s, 40s and 50s were died of sudden death,
especially while driving, which resulted from heart attacks due to excessive fatigue. I am a driver,
and I had chest pains several times while driving. Now I think about it, it is too dangerous (frightened
eyes)’.

N11: ‘I do not know when the disease will attack, so I am afraid of a sudden acute attack and
then die’.

Theme 3. Depression

Some patients experienced depressed emotions because they failed to adapt to the patient’s role
quickly.

N11: “When I was first hospitalized for hypertension, the results of computed tomography and
echocardiogram were good and my blood vessels and heart were in good condition. But after
discharge, [ noticed that I had chest pains and chest tightness, so I guessed it could be coronary artery
disease. How can I have been diagnosed with coronary heart disease and hypertension at such a
young age? What should I do (sighing and looking out the window)’?

N13: ‘I used to feel great about my body, but now I am sick so that I cannot do anything and
cannot take care of my grandson (eyes are glazed)’.

N14: ‘I got sick for the first time last June and had a brace fitted. It has been almost a year and a
half so far, and I think it will take more than ten years to get sick again, and I cannot be so unfortunate,
but the fact is that the second hospitalization come so soon (bitterly smiling)’.

Category 2. Adaptive Rumination

From the onset of heart attack to stabilization after admission, participants recalled their
traumatic experiences and searched for clues previously related to ACS. Subsequently, they actively
searched for knowledge about ACS on the internet and carefully received health education from
doctors and nurses. So, they were better informed about the disease and described their health plan
after discharge. In this category, 4 themes were derived: tracing of disease processes, enhancement of
disease cognition, improvement of health awareness and adjustment of lifestyle cognition.

Theme 4. Tracing of Disease Processes

All the participants traced their disease processes. They recalled what happened before and after
admission and realized that in fact they had experienced early warning symptoms of ACS.

N2: “When I used to ride my bike, the more I rode, the powerful felt. But slowly I realized that I
got out of breath easily when I rode uphill and also when I climbed hills. When I had an attack, my
chest was uncomfortable, my throat was uncomfortable and tight, and I sweat (pointing to heart and
throat)’.

N4: ‘I had a sudden attack of chest pains at night, and then transferred to the upper abdomen,
with a lot of sweating and breathing difficulties, and then I asked my wife to make an emergency call
immediately (the right hand gesticulating from the heart to the upper abdomen and frowning)’.

N13: ‘I had chest pains several times while driving’.

N14: ‘At the beginning, my chest was pained so that I could not sleep. After about an hour or two
hours, I began to sweat’.
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Theme 5. Enhancement of Disease Cognition

Participants said that they knew nothing about ACS or even never heard of it before they got
sick, and after hospitalization, their cognition of ACS had enhanced to varying degrees.

N1: ‘I didn’t understand before, but now I know that I cannot make myself too tired and do
heavy physical work'.

N2: “In the past, I just knew that one person I knew had died of a heart disease but I didn’t know
anything about heart disease. When I am in hospital these days, I have learned a Mediterranean diet
and low-salt and low-fat diet on the internet’.

N3: ‘Now I understand that people with irregular lifestyle, a family history of ACS, a heavy-oil
and heavy-salt diet, alcohol consumption, and lack of exercise are more likely to develop myocardial
infarction, of which the most common symptoms are chest tightness and chest pains’.

Theme 6. Improvement of Health Awareness

Many patients said that they knew that good health was important before, but they did not care
about it. Their health awareness has been greatly improved after this experience of heart disease.

N3: ‘I used to enjoy drinking beverages, although I knew they were not good to health. But now
I know that I must be self-disciplined, and I have a family history of heart disease, so I can not drink
beverages anymore’.

N4: ‘I knew that smoking and drinking were bad to health before, but I always could not quit,
and I didn’t take them seriously (smiled ashamedly). I must make up my mind to quit smoking and
drinking after discharge. Health is so important, and I must put my health first’.

N6: ‘Now I will take my health seriously (clenched fist)".

N14: “When I got sick the first time, I tried to exercise and quit smoking. But half a year later,
when I returned to work, I gave up slowly and smoked more and more. But after being discharged
this time, I dare not smoke anymore’.

Theme 7. Adjustment of Lifestyle Cognition

All participants said that they must change their bad living habits after discharge.

N2: ‘After discharge, I will keep exercising, live a regular life, not stay up late, and follow nurses’
advice of a low-salt and low-fat diet’.

N3: ‘Be sure to control my diet and exercise regularly, follow a diet with less oil and salt, drink
less beverages, eat more vegetables and fruits, take in the right amount of protein, and keep a good
mindset’.

N6: ‘I think I am so thin that after discharge I have to strengthen exercise to try to avoid a
recurrence of heart disease’.

N10: ‘If I am in a bad mood or stressed, I will let it out instead of being in inner turmoil’.

N14: ‘After this discharge, I will take my medication regularly and not stop or take less
medication without authorization’.

Discussion

This study used qualitative research methods to investigate the true feelings and experiences,
and the content and nature of rumination in Chinese middle-aged and young patients with ACS. Two
categories were extracted: non-adaptive rumination and adaptive rumination. Non-adaptive
rumination included 3 themes: worry or anxiety, scare, and depression. Adaptive rumination
included 4 themes: tracing of disease processes, enhancement of disease cognition, improvement of
health awareness, and adjustment of lifestyle cognition. These findings provide a fundamental
understanding of rumination experiences in Chinese young and middle-aged patients with ACS and
provide new data for healthcare providers when designing intervention programs to enhance PTG
in these patients.

After experiencing ACS, young and middle-aged patients showed negative emotional changes
with characteristics of PTSD, similar to the results reported by Meli et al. [27]. There are three possible
reasons. Firstly, the abruptness of the event, the actual risk of death, and the perceived loss of control
and helplessness during the event represent potential trauma [6]. Intrusive thinking also focuses on
the fear of future recurrent cardiac events, not just cardiac events that have already occurred [28]. As
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some of the patients in the study said, they feared a sudden myocardial infarction and then death.
Another patient who was hospitalized a second time for ACS said, he felt helpless about the second
hospitalization. Secondly, young and middle-aged patients are often the core of the family and the
main workforce of society. After the diagnosis of ACS, patients will live with the disease for life, so
they will likely bear a heavy burden in many aspects, such as expensive medical expenses, physical
limitations, psychosocial maladjustment, risk of premature death, disharmonious family
relationships, and the conflict between the roles of patients, families, and workers, etc [3,29]. In this
study, young and middle-aged patients with ACS experienced worry or anxiety, scare, and
depression due to the worries about disease treatment and sudden death, economic pressure,
inability to fulfill family responsibilities, inadaptation to the patient’s role, and the challenge of
returning to work. Thirdly, there was a lack of disease-related knowledge. In this study, all patients
were unaware of knowledge about ACS, which was similar to the results reported by Thanavaro et
al.[30]. In interviews, one patient was worried about the long-term use of aspirin after discharge and
its side effects, and another was worried about the side effects of contrast media used in coronary
angiography. Some patients ignored the warnings or early symptoms of ACS and were scared after
being admitted to the hospital and learning how dangerous the disease was. However, timely
information support can alleviate anxiety, depression, and the psychological impact of the illness
[31]. Therefore, it is imperative for medical staff to communicate more with patients to recognize their
negative emotions.

Rumination is a dynamic process. Processes that initially run automatically (e.g., negative
thoughts about experiences) are gradually replaced by an awareness of trying to find meaning in
traumatic events and integrate these experiences into life [32]. In addition, adaptive rumination will
occur repeatedly even in the absence of direct demand, including 3 dimensions: past, present, and
future, which can play an enduringly positive role in the development of individuals’ emotions,
behaviors, and events [33]. In this study, although young and middle-aged patients with ACS had
negative emotions and lacked disease knowledge in the early stages of the disease, they slowly
accepted the fact that they developed the disease, and they gradually obtained disease-related
information from the Internet and medical staff. From the obtained information, they traced their
disease processes to look for the causes and early warning symptoms of ACS, self-management
knowledge, and other positive factors, and then gradually changed the original disease cognition,
improved self-health awareness, and adjusted lifestyle cognition. This was similar to the cognitive
processing that occurs in para-sport athletes after experiencing a disability life event [34]. Therefore,
medical staff should effectively identify the timing of the transition from non-adaptive to adaptive
rumination in young and middle-aged patients with ACS, and provide patients with health education
to help them better transit to adaptive rumination.

Positive cognitive processing is the result of the interaction of multiple factors. The results of this
study showed that resilience and information support played important roles in the transformation
of negative to positive cognitive processing in Chinese young and middle-aged patients with ACS. In
this study, although the patients experienced some negative emotions, they did not overly fall into
them, but maintained an optimistic attitude, calmed down and faced the disease, actively learned
disease-related knowledge, and made positive adjustments. Resilience has been proven to be
negatively correlated with non-adaptive rumination and be positively correlated with adaptive
rumination [35]. Computerized mouse-based (gaze) contingent attention training to improve
resilience has been proven to reduce non-adaptive rumination effectively [36]. Therefore, medical
staff can take interventions to improve patients’ resilience to help them better deal with negative
emotions and actively face the disease. It was not difficult to see from the interview data that patients
in this study lacked relevant knowledge about ACS, regardless of education level. A study has shown
that a lack of knowledge of ACS symptoms can delay decision making, in turn causing prehospital
delay [37]. Moreover, a high level of disease knowledge was correlated with less negative emotions
and positive cognition and emotions [38]. Besides, the lack of knowledge may also influence patients’
awareness of risk factors, health behaviors, and adherence to medication therapy [31]. In this study,
after patients accepted the fact that they were diagnosed with ACS, they actively searched for
information about ACS online and actively accepted health education from medical staff, and then
gradually made positive adjustments. Therefore, medical staff should provide health education to
patients and their families about ACS symptom recognition, treatment, risk factors, and self-
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management, to build patients’ confidence in fighting against the disease, improve their optimism
level, and help them transit from non-adaptive rumination to adaptive rumination more quickly.

There were some limitations to this study. Firstly, the study was a short-term study, and the
long-term experiences of the participants will be a valuable avenue for future exploration. Secondly,
participants were all recruited from the same hospital. Therefore, multi-center and multi-stage
qualitative studies are required to further investigate the content and nature of rumination in Chinese
young and middle-aged patients with ACS in the future.

Conclusions

Although Chinese young and middle-aged patients with ACS experience negative emotions
after a traumatic cardiac event, they gradually make positive changes. Optimism and information
support play important roles in the transformation. Therefore, health providers should actively
communicate with patients, recognize their non-adaptive rumination, and timely provide targeted
interventions to facilitate the transformation to adaptive rumination, to promote PTG.
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