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Background  Most data about psychological factors relating to acute myocardial infarction (AMI) were obtained from 
studies carried out in western countries. Results from small descriptive cross-sectional studies in China were 
inconclusive. The aim of this study was to explore possible associations between psychological risk factors and AMI 
among the Chinese population with a large-scale case-control study.  
Methods  This study was part of the INTER-HEART China study, itself part of the large international INTER-HEART 
study of cardiovascular risk factors. In this case-control study, 2909 cases and 2947 controls were recruited from 17 cities. 
Psychological stress, negative life events, depression and controllability of life circumstances were assessed.  
Results  Cases reported more psychological stress at home or work and odds ratios (ORs) were 3.2 (95% CI 2.1–4.9) 
for permanent stress and 2.1 (95% CI 1.5–2.8) for several periods of stress respectively. More cases experienced 
depression compared with controls (19.6% vs. 9.3%) and ORs were 2.2 (95% CI 1.9–2.6). Subjects with 1, 2 and 3 or 
more depressive symptoms had increased risk of AMI by 2.1, 2.2 and 2.6 fold, respectively, i.e., more depressive 
symptoms were associated with higher risks of AMI (P for trend <0.0001). Women had a greater risk of AMI from 
depression (OR 3.0, 95% CI 2.2–4.0) compared to men (OR 2.0, 95% CI 1.6–2.4), P for interaction =0.0364. Negative life 
events in subjects were associated with increased risk of AMI, OR 1.7 (95% CI 1.4–2.0) for one event and 1.8 (95% CI 
1.3–2.4) for two or more events. High levels of controllability of life circumstances reduced the risk for AMI (OR 0.8, 95% 
CI 0.7–1.0).  
Conclusions  Several psychological factors were closely associated with increased AMI risk among Chinese population. 
Psychological stress had a greater AMI risk in men but depression was more significant among women.  
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sychological distress is increasingly being recognized 
as a risk factor for cardiovascular diseases (CVD).1 

Rapidly accruing evidence from western countries 
supports the hypothesis that psychosocial factors are 
positively related to CVD morbidity and mortality, 
although other studies failed to show this association.2-7 
These inconsistent findings could be because 
measurement of psychological factors were not 
standardized and methods varied in different studies 
which were carried out in population-based 
cross-sectional studies of varying sizes.  
 
China is the largest of the developing countries, with a 
rapidly developing economy. It is estimated that at least 
500 000 individuals suffer from AMI with a prevalence of 
2 million cases annually.8 With rapid urbanization and 
associated changes in lifestyle, people face increasing 
psychological and financial stresses. While the medical 
profession pays increasing attention to the effect of stress 
on chronic diseases, most data available to guide this 
practice come from inconclusive small cross-sectional 
studies.9-11 
 
The present study reports on the INTER-HEART China 
study, which itself is part of the 28 000 subject 
international, standardized, case-control INTER-HEART 
study, designed to address the contributions of traditional 

risk factors for CVD in major regions and ethnicities 
worldwide.12 The INTER-HEART global study 13 
reported strong associations between psychological risk 
factors and AMI. Levels of psychological risk factors 
varied substantially across regions, but the odds ratios 
(ORs) in various subgroups were essentially in the same 
direction. Teo et al 14 found that diabetes and 
psychosocial factors have strong associations with risk of 
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AMI in China, suggesting that future increases in these 
psychological factors with societal change in China may 
hasten rapid increases in CVD. The aim of this study was 
to explore in greater details the associations between 
psychological risk factors which encompassed 
psychological stress, financial stress, negative life events, 
depression and controllability of life circumstances, and 
AMI among the INTER-HEART participants in China.  
 

METHODS 
 
Study design, subject selection and data collection 
The study design and methods for the INTER-HEART 
study have been published. 12,15 Study centers and cities 
were selected on the basis of feasibility. Patients 
hospitalized with first incident AMI were enrolled within 
24 hours of onset of symptoms. At least one age-matched 
and gender-matched control was recruited per case. 
Inclusion standards of cases and controls have been 
reported in previous papers.12,13 At entry to the study, 
informed consent was obtained from each subject. This 
study was approved by appropriate regulatory and ethics 
councils in all participating centers. A structured and 
pre-tested questionnaire was administered and physical 
examinations were undertaken in the same manner among 
cases and controls. Data were obtained on socioeconomic 
status, lifestyle, psychological conditions, and personal 
and family history of CVD. Standard but simple physical 
examinations were performed in duplicate by the same 
examiner on each subject: weight, height, waist and hip 
circumference and heart rate. Body mass index (BMI) 
was defined as weight (kg) divided by squared height 
(m2). According to Chinese guidelines for prevention and 
control of adult overweight and obesity,16 obesity was 
defined as BMI equal to or greater than 28 kg/m2; 
overweight was defined as BMI less than 28 kg/m2 and 
equal to or greater than 24 kg/m2.  
 
Measurements of psychological conditions and 
definition of outcomes variables 
Psychological conditions included: psychological stress at 
work or/and at home, financial stress, negative life events, 
depression and controllability of life circumstances. The 
psychological questionnaire was designed based on the 
Composite International Diagnostic Interview Short Form 
for Major Depression (CIDI-SFMD).17,18 
 
Psychological stress included stress at work or/ and stress 
at home. Stress was defined as feeling irritable or filled 
with anxiety, or as having sleeping difficulties as a result 
of conditions at work or at home within the previous year, 
and was assessed into four categories: never experienced 
stress, some periods, several periods or permanent stress. 
General psychological stress was defined as experiencing 
stress at work or at home and was also assessed in the 
four categories. Financial stress was classified into three 
levels: little/none, moderate and high/severe.  
 
Subjects were asked whether they had suffered from 

some negative life events in the previous year, including 
marital separation/divorce, loss of job/retirement, loss of 
crop/business failure, violence, major intra-family 
conflict, major personal injury or illness, death/major 
illness of a close family member, death of a spouse and 
other major stress.  
 
For depression, subjects were asked if there was ever a 
time when they felt sad, blue, or depressed for two weeks 
or more in a row during the past twelve months. Seven 
questions were asked about whether they had lost interest 
in things, felt tired or low on energy, gained or lost weight, 
had more trouble falling asleep or concentrating than 
usual, thought a lot about death and felt worthless. The 
number of depressive symptoms was the sum of 
“positive” responses of these seven depression questions.  
 
Controllability of life circumstances was determined by 
responses to six questions which reflected subjects’ 
perceived ability to control their life circumstances. This 
scale has been used extensively in studies in Eastern 
Europe.19 Responses to each question was scored into 5 
grades, with score 5 indicating highest controllability and 
score 1 the lowest. Sum of the scores of six questions 
formed the total score.  The overall controllability was 
defined into three levels, based on gender specific total 
score in the controls: low controllability (the total score 
less than the mean minus one standard deviation), high 
controllability (the total score greater than the mean plus 
one standard deviation) and moderate controllability (all 
others). 
 
Statistical analyses  
Baseline characteristics were described as the mean (± 
one standard deviation, SD) for continuous variables and 
as frequencies or proportions for categorical variables. 
Comparisons of categorical variables were conducted 
with chi-square tests and continuous variables with t tests. 
Multivariate Logistic regression models were used to 
explore the associations between psychological risk 
factors and AMI after adjusting for some demographic 
characteristics. The strength of the associations was 
indicated by ORs and corresponding 95% confidence 
intervals (CIs). The Wald chi-square test was used to test 
the interaction between gender and psychological factors. 
The Mantel-Haenszel chi-square test was used as linear 
trend test for ordinal variables. P ≤0.05 was considered 
statistically significant. All statistical analyses were 
performed by SAS® 9.13. 
 

RESULTS 
 

A total of 2909 cases and 2947 controls were recruited 
from 25 centers in 17 cities. The mean age of cases was 
(62.1±11.7) years and that of controls (60.3±11.4) years. 
The proportions of male subjects were 69.7% (n=2027) 
for cases and 69.5% (n=2048) for controls respectively. 
General demographic conditions are summarized in 
Table 1.  
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Table 1. General demographic condition 

Variables 
Cases 

(n=2909) 
Controls 
(n=2947) 

P values

Age (years) 62.1±11.7 60.3±11.4 <0.0001
WHR 0.88±0.08 0.88±0.08 0.2011 
Gender (n (%))   0.8771 

Male  2027(69.7) 2048(69.5)  
Female  882(30.3) 899(30.5)  

Educated years (n (%))   <0.0001
0–8 years 1557(53.5) 1300(44.1)  

  >8 years 1352(46.5) 1647(55.9)  
Marital status (n (%))   <0.0001
  Married 2532(87.4) 2742(93.3)  
  Single or divorced 366(12.6) 197(6.7)  
Occupation (n (%))   0.4594 
  Manual labor 1813(62.3) 1809(61.4)  
  Others 1096(37.7) 1138(38.6)  
BMI (n (%))   <0.0001
  Obese 378(13.0) 315(10.7)  
  Overweight 1358(46.7) 1291(43.8)  
  Normal 1173(40.3) 1341(45.5)  
Tobacco (n (%))   <0.0001
  Smokers 1694(58.2) 1186(40.2)  
  Non-smokers 1215(41.8) 1761(59.8)  
Alcohol (n (%))   0.1479 
  Regular drinkers  463(15.9) 429(14.6)  
  Non-drinkers 2446(84.1) 2518(85.4)  
Hypertension (n (%))   <0.0001
  Yes 1405(48.3) 975(33.1)  
  No 1504(51.7) 1972(66.9)  
Diabetes (n (%))   <0.0001
  Yes 360(12.4) 87(3.0)  
  No 2549(87.6) 2860(97.0)  

 
Psychological stress 
A total of 3.0% of cases and 1.2% of controls experienced 
permanent stress at home or work. And 10.8% of cases 
and 6.1% of controls felt general stress for several periods. 
Cases reported more psychological stress and ORs were 
3.2 (95% CI 2.1–4.9) and 2.1 (95% CI 1.5–2.8) 
respectively. And ORs (95%CI) were 3.3 (2.0–5.4) and 
2.0 (1.4–2.8) for men, and 2.6 (1.0–6.5) and 2.4 (1.1–5.2) 
for women. Significant difference was not found between 
genders about the strength and direction of the association, 
though more male subjects felt stress at work or home. 
 
As the question about ‘stress at work’ was not applicable 
to many subjects who had retired, there were only 2468 
responses to this question. For permanent stress that was 
experienced at work alone, the increased risk was 2.2 
folds (97% CI 1.3–3.7) (Table 2). A total of 1.7% and 
7.8% of cases reported that they experienced permanent 
stress and several periods of stress at home in the past 
year, respectively. The proportions were significantly 
higher than those in controls, which were 0.3% and 3.8% 
respectively. More cases experienced permanent stress or 
several periods of stress (ORs: 5.2 (2.5–10.9) or 2.4 
(1.9–3.1)). 
 
Both men and women showed having stress at home was 
associated with increased odds having AMI, however a 
stronger association was shown for men than women (OR: 
6.7 vs. 3.5 for permanent stress; 2.8 vs. 2.0 for several period 
of stress at home, P=0.0455 for interaction) (Table 3).  

Table 2. Psychological risk factors between cases and controls  
(n (%)) 

Risk factors Cases  Controls OR (95%CI) 

General stress (n=5816)   
Permanent 87(3.0) 34(1.2) 3.2(2.1–4.9) 
Several periods 312(10.8) 178(6.1) 2.1(1.5–2.8) 
Some periods 1511(52.5) 1671(56.8) 1.1(1.0–1.2) 
Never experienced 966(33.6) 1057(36.0) 1.0(1.0–1.0) 

Stress at work (n=2468)    
Permanent 44(3.7) 26(2.0) 2.2(1.3–3.7) 
Several periods 135(11.5) 90(6.9) 1.8(1.4–2.6) 
Some periods 552(47.1) 696(53.7) 1.0(0.8–1.2) 
Never experienced 441(37.6) 484(37.3) 1.0(1.0–1.0) 

Stress at home (n=5814)    
Permanent 48(1.7) 9(0.3) 5.2(2.5–10.9)
Several periods 224(7.8) 113(3.8) 2.4(1.9–3.1) 
Some periods 1400(48.7) 147(50.2) 1.1(1.0–1.3) 
Never experienced 1203(41.8) 1342(45.7) 1.0(1.0–1.0) 

Financial stress (n=5839)    
High/Severe 334(11.5) 332(11.3) 1.3(1.0–1.5) 

  Moderate 1393(48.1) 1279(43.4) 1.3(1.2–1.5) 
  Little/none 1167(40.3) 1334(45.3) 1.0(1.0–1.0) 
Negative life events (n=5844)   
  2 or more  156(5.4) 81(2.7) 1.8(1.3–2.4) 
  1 452(15.6) 264(9.0) 1.7(1.4–2.0) 
  None 2289(79.0) 2602(88.3) 1.0(1.0–1.0) 
Controllability (n=5856)    
  High 412(14.2) 441(15.0) 0.8(0.7–1.0) 
  Moderate 1906(65.5) 2025(68.7) 0.9(0.8–1.0) 
  Low 591(20.3) 481(16.3) 1.0(1.0–1.0) 
Depression (n=5776)    
  Felt depressed  559(19.6) 273(9.3) 2.2(1.9–2.6) 
  No 2295(80.4) 2649(90.7) 1.0(1.0–1.0) 
Depressive symptoms (n=5776)   
  3 or more 243(8.5) 92(3.1) 2.6(2.0–3.4) 
  2 142(5.0) 67(2.3) 2.2(1.6–3.0) 
  1 142(5.0) 82(2.8) 2.1(1.6–2.8) 
  None  2327(81.5) 2681(91.8) 1.0(1.0–1.0) 

ORs were adjusted for age, gender, tobacco smoking, obesity and overweight, 
hypertension, diabetes, marital status and education level. 
 
Financial stress 
Only 40.3% of cases and 45.3% of controls reported 
having felt little or none financial stress prior to this study. 
High/severe financial stress was associated with an OR of 
1.3 (95% CI 1.0–1.5) for AMI and moderate financial 
stress was 1.3 (95% CI 1.2–1.5), compared to controls. 
Both genders were similarly affected.  
 
Depression 
Two times as many cases experienced depression 
compared with controls (19.6% vs. 9.3%). After adjusting 
for other confounders, a strong association between 
depression and AMI was found, OR 2.2 (95% CI 1.9–2.6). 
The direction of this association was similar in both 
genders. The risk of AMI in depressive women was 
significantly higher than that in men; ORs were 2.0 (95% 
CI 1.6–2.4) for men vs. 3.0 (95% CI 2.2–4.0) for women 
(P=0.0364 for interaction).  
 
In addition, as shown in Table 2, subjects with 1, 2 and 3 
or more depressive symptoms had increased risk of AMI 
by 2.1, 2.2 and 2.6 fold, respectively, i.e., more 
depressive symptoms were associated with higher risks of 
AMI (P for trend <0.0001).  
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Table 3. Psychological risk factors in male and female subjects 
Male subjects Female subjects 

Risk factors Cases  
(n (%)) 

Controls  
(n (%)) 

OR  
(95%CI) 

Cases  
(n (%)) 

Controls  
(n (%)) 

OR  
(95%CI) 

P values for interaction

General stress       0.7164 
Permanent 67(3.3) 26(1.3) 3.3(2.0–5.4) 20(2.3) 8(0.9) 2.6(1.0–6.5)  
Several periods 233(11.6) 123(6.0) 2.0(1.4–2.8) 79(9.1) 55(6.1) 2.4(1.1–5.2)  
Some periods 1043(51.9) 1180(57.7) 1.1(0.9–1.2) 468(54.4) 491(54.8) 1.2(1.0–1.5)  
Never experienced 667(33.2) 715(35.0) 1.0(1.0–1.0) 299(34.5) 342(38.2) 1.0(1.0–1.0)  

Stress at work       0.7196 
Permanent 40(4.0) 22(2.0) 2.4(1.4–4.3) 4(2.3) 4(2.0) 1.0(0.2–6.2)  
Several periods 120(12.0) 76(6.9) 1.9(1.4–2.7) 15(8.5) 14(7.1) 2.0(0.8–4.9)  
Some periods 492(49.4) 607(55.3) 1.0(0.8–1.3) 60(34.1) 89(45.2) 0.9(0.6–1.6)  
Never experienced 344(34.5) 393(35.8) 1.0(1.0–1.0) 97(55.1) 91(46.0) 1.0(1.0–1.0)  

Stress at home       0.0455 
Permanent 32(1.6) 5(0.2) 6.7(2.6–17.7) 16(1.8) 4(0.4) 3.5(1.1–11.1)  
Several periods 153(7.6) 64(3.1) 2.8(2.1–3.9) 71(8.2) 49(5.5) 2.0(1.3–3.0)  
Some periods 930(46.3) 1000(48.9) 1.1(0.9–1.2) 470(54.3) 475(53.1) 1.3(1.0–1.6)  
Never experienced 894(44.5) 975(47.7) 1.0(1.0–1.0) 309(35.7) 367(41.0) 1.0(1.0–1.0)  

Financial stress       0.6744 
  High/Severe 229(11.3) 210(10.3) 1.3(1.1–1.7) 105(12.0) 122(13.6) 1.1(0.8–1.6)  
  Moderate 943(46.7) 875(42.7) 1.3(1.1–1.5) 450(51.5) 404(45.0) 1.4(1.1–1.8)  
  Little/none 849(42.0) 962(47.0) 1.0(1.0–1.0) 318(36.4) 372(41.4) 1.0(1.0–1.0)  
Negative life events       0.8939 
  2 or more  104(5.1) 57(2.8) 1.7(1.2–2.5) 52(5.9) 24(2.7) 1.9(1.1–3.3)  
  1 318(15.7) 183(8.9) 1.7(1.4–2.1) 134(15.3) 81(9.0) 1.7(1.3–2.4)  
  None 1600(79.1) 1808(88.3) 1.0(1.0–1.0) 689(78.7) 794(88.3) 1.0(1.0–1.0)  
Controllability       0.6299 
  High 328(16.2) 342(16.7) 0.8(0.7–1.0) 84(9.5) 99(11.0) 0.7(0.5–1.1)  
  Moderate 1280(63.1) 1338(65.3) 0.8(0.7–1.0) 626(71.0) 687(76.4) 0.9(0.7–1.1)  
  Low 419(20.7) 368(18.0) 1.0(1.0–1.0) 172(19.5) 113(12.6) 1.0(1.0–1.0)  
Depression       0.0364 
  Felt depressed  381(19.1) 198(9.8) 2.0(1.6–2.4) 178(20.7) 75(8.4) 3.0(2.2–4.0)  
  Not depressed 1614(80.9) 1829(90.2) 1.0(1.0–1.0) 681(79.3) 820(91.6) 1.0(1.0–1.0)  
Depressive symptoms        0.1070 
  3 or more 160(8.0) 55(2.7) 2.7(1.9–3.7) 83(10.0) 37(4.1) 2.6(1.7–4.1)  
  2 93(4.7) 49(2.4) 1.9(1.3–2.7) 49(5.7) 18(2.0) 3.6(2.0–6.4)  
  1 103(5.2) 67(3.3) 1.8(1.3–2.5) 39(4.5) 15(1.7) 3.6(1.9–6.7)  
  None  1639(82.2) 1856(91.6) 1.0(1.0–1.0) 688(80.1) 825(92.2) 1.0(1.0–1.0)  

ORs were adjusted for age, gender, tobacco smoking, obesity and overweight, hypertension, diabetes, marital status and education level. 
 
Negative life events 
Negative life events were experienced by 21.0% of cases 
and 11.7% of controls in the previous year; ORs were 1.8 
(1.3–2.4) for two or more events and or 1.7 (1.4–2.0) for 
one event. Major personal injury or illness (10.1% vs. 
4.7%), death/major illness of a close family member 
(5.0% vs. 4.4%) and loss of job/retirement (4.9% vs. 
2.7%) were the most frequent life events in cases and 
controls respectively. Most life events were individually 
closely associated with increased AMI risk, as shown in 
Table 4. The strongest associations were found with other 
major stressful events (OR 2.6, 95% CI: 1.3–5.1), major 
intra-family member conflict (OR 2.4, 95% CI 1.5–4.0) 
and loss of crop/business failure (OR 2.2, 95% CI 
1.4–3.5).  
 
Controllability of life circumstances 
In comparison with controls, the high and moderate levels 
of controllability of life circumstances reduced the risk 
for AMI to by 20% (OR 0.8, 95% CI 0.7–1.0) and 10% 
(OR 0.9, 95% CI 0.8–1.0). This reduction in associated 
risk was similar between two genders.  
 
In addition, interactions between traditional factors such  

Table 4. Negative life events between cases and controls (n (%)) 

Negative life enents 
Cases  

(n=2909) 
Controls 
(n=2947)

OR (95%CI)

Marital separation/divorce  13(0.4) 5(0.2) 2.0(0.7–6.0)
Loss of job/retirement  142(4.9) 81(2.7) 1.7(1.3–2.3)
Loss of crop/business failure  65(2.2) 27(0.9) 2.2(1.4–3.5)
Violence  7(0.2) 8(0.3) 1.2(0.4–3.5)
Major intra-family conflict  68(2.3) 25(0.8) 2.4(1.5–4.0)
Major personal injury or illness  291(10.1) 139(4.7) 1.9(1.5–2.3)
Death/major illness of a close family member 146(5.0) 130(4.4) 1.0(0.8–1.3)
Death of a spouse  42(1.5) 21(0.7) 1.2(0.7–2.1)
Other major stress  35(1.2) 12(0.4) 2.6(1.3–5.1)

ORs were adjusted for age, gender, tobacco smoking, obesity and overweight, 
hypertension, diabetes, marital status and education level. 

 
as hypertension, tobacco, obesity and psychological risk 
factors were not found in this study. 
 

DISCUSSION 
 

In this study, we have found that psychological stress at 
work, psychological stress at home, financial stress, 
depression, negative life events and low controllability of 
life circumstances were associated with increased risk of 
AMI for Chinese subjects after adjusting for other 
confounders. These findings are consistent with results 
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from the global INTER-HEART study.13, 14 In addition, 
these were in accord with previously reported findings 
from Western populations.20,21  
 
We found that Chinese male subjects appeared to be more 
susceptible to influence by psychological stress. It may 
also be related to the Chinese socio-cultural background 
where men undertake more responsibility in society than 
women.22 We also found that the associations between 
stress at work and AMI differed between the genders. 
Stress at work was closely associated with increased risk 
of AMI for Chinese men. The INTER-HEART global 
results also showed that work stress did not seem to be 
associated with AMI in women.13 This may be because 
most female subjects reported having retired and just 
one-fifth of female subjects responded to the question 
about stress at work. Likewise, a Danish cohort study also 
did not support the hypothesis that high job strain and job 
dissatisfaction were important determinants for ischemic 
heart disease among Danish, predominantly female, 
public service workers.23  
 
In this study, depression within the previous year was 
predictive of AMI and the associations were stronger 
among Chinese women than men. Furthermore, a strong 
dose-response effect was found on associations between 
depressive symptoms and AMI risk among male subjects. 
Teo et al 14 noted, on the same cohort, a stronger 
association between depression and AMI in China; 
although the prevalence of depression and permanent 
stress was lower in China compared with other countries. 
Those individuals reporting depression in China may 
have had more severe disease due to late presentation or 
treatment and this may explain the stronger association 
with AMI.20,24 A study conducted in Norway 25 also 
showed that depression was reported among more women 
than men in the year prior to the event. 
 
Our results showed that life events nearly doubled the 
AMI risk in both genders. But a dose-response effect 
between the number of negative life events and AMI was 
not found in this study. Stressful life events could be a 
strong trigger for AMI, but the number of events seemed 
not to have an effect on the association. An Italian study 
showed that patients with acute CVD reported 
significantly more life events than control subjects (P 
<0.001) and all categories of events (except the entrance 
events) were significantly more frequent.26 Similarly, a 
Serbian case-control study suggested that the effect of 
several stressful life events could lead to a significantly 
increased risk of AMI and that the association was 
stronger when the number of life events was greater.27 
 
Studies performed during recent years have not shown 
evidence for lack of controllability of life circumstances 
as a risk factor for ischemic heart disease (IHD), but our 
results showed that moderate and high controllability 
could reduce risk for AMI by one fifth. A Hungarian 
study28 reported that low controllability at work 

accounted for a large part of variation in premature 
cardiovascular mortality rates.  
 
An understanding of the intermediate processes through 
which psychological factors increased the risk of CVD is 
important. Hamer et al29 suggested that the association 
between psychological distress and CVD risk was largely 
explained by behavioral processes. Dimsdale 4 reported in 
a review that there was overwhelming evidence both for 
the deleterious effects of stress on the heart and for the 
fact that vulnerability and resilience factors played a role 
in amplifying or dampening those effects. Wu 10 summed 
up the pathophysiological mechanisms of psychosocial 
factors on the pathogenesis of CVD as being due to 5 
aspects: excessive sympathetic nervous system activation, 
triggering of myocardial ischemia, promotion of 
arrhythmogenesis, stimulation of platelet function, and 
deterioration of endothelial function.  
 
One of the strength of our study is the good quality 
control throughout. The susceptibility to selection and 
measurement biases inherent in a case-control study 
design was minimized by careful matching of cases and 
controls and with uniform standardized methods of data 
collection by trained research assistants for both groups. 
In addition stress was partly measured using some 
objective measurements, such as major negative life 
events which were less likely to be subject to any bias, so 
that recall bias could be controlled better in this paper. 
 
Several limitations of this study should be considered. 
This control population may not be representative of the 
general Chinese population, nor were the AMI cases 
representative of all Chinese AMI patients. In addition, 
psychological stress was assessed with the responses to 
several questionnaires. The stressors and the 
pathophysiologic mechanism of stress were not studied in 
detail. Furthermore, location of infarction was not 
included in this study. 
 
In conclusion, several psychological risk factors 
including stress at work, stress at home, financial stress, 
depression symptoms, negative life events and low 
controllability were closely associated with increase of 
AMI risk among Chinese population and with the sample 
size in this study, there is no reason that these risk factors 
would not similarly influence other AMI patients. In 
addition, psychological stress had a greater AMI risk in 
men but depression was more significant among women. 
 
Appendix: INTER-HEART China Investigators: CHEN Xiao-chun 
(Baotou), DONG Guo-xiong (Qingdao), FU Qiang (Xuzhou), 
HUANG Jian (Xi’an), HUI Ru-tai (Beijing), JIANG Bao-qi 
(Beijing), LI Jian-jun (Wuhan),  Li Xi-ming (Nanjing), LI Xun 
(Liaocheng), LI Yu (Shenyang), LI Zhan-quan (Shenyang), LIAO 
Yu-hua (Wuhan), LIU Xin-shan (Zhengzhou), MA Ai-qun (Xi’an), 
WAN Zheng (Tianjin), WANG Dao-wen (Wuhan),  WANG 
Feng-zhen (Taian), WANG Xi-zhang (Yangquan), WEI Yu 
(Chaoyang), XU Tie (Xuzhou), ZHANG Lin (Beijing), ZHANG 
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Yan-zhen (Weifang), ZHAO Rui-ping (Baotou), ZHOU 
Chang-yong (Qingdao) and ZHU Xing-lei (Jinan). 
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