
Chapter 4. Systematic Review of Diabetes as a 
Risk Factor for Coronary Heart Disease in Women 
 
 
Introduction  
 
Studies suggest that there may be a stronger association between type 2 diabetes and 
coronary heart disease (CHD) risk in women than in men. Estimates of coronary heart 
disease mortality in diabetic men have varied from 1 to 3-fold the rate in nondiabetic 
men,1-10 while estimates in diabetic women have ranged from 2 to 5-fold the rate in 
nondiabetic women.2, 5, 8, 10-12 Variations in study population, design, quality and findings 
make it difficult to evaluate the strength of diabetes as a risk factor for CHD in either sex. 
Two previous meta-analyses that included studies that did not adjust for major 
cardiovascular risk factors concluded that diabetes is a stronger risk factor for CHD 
mortality in women than in men.13, 14 However, it is unclear whether these reported sex 
differences are real or attributable to differences in other major risk factors for CHD 
between diabetic men and women. 
 
The goal of this systematic review is to establish an accurate estimate of CHD risk among 
women with type 2 diabetes and to compare the risk of CHD in diabetic women to that in 
diabetic men. Our main analyses will include only studies that provide multivariate-
adjusted comparisons to determine the independent association between diabetes and 
coronary disease outcomes. 
 
 
Methodology  
 
Data Sources 
 
We searched PubMed®, the Cochrane Database, and DARE for studies in English or 
other languages published from 1966 through January 2002 . We also reviewed 
bibliographies and asked peer reviewers (Appendix A) to identify additional articles. In 
the case of multiple publications from a single study, we used the most comprehens ive or 
recent publication. 
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Search Terms 
 
Search terms were developed in collaboration with a medical librarian and include the 
following: 
 
Limits publication dates 1966 to 2002, peer-reviewed articles 
Predictor diabetes 
Outcomes cardiovascular disease, myocardial infarction, ischemic heart disease 
 
Inclusion Criteria  
 
To be included, articles were required to fit the following criteria:  
 
1) Include both men and women and provide an estimate of the CHD risk associated 

with diabetes in both sexes. 
2) Followup of the cohort for at least six months. 
2) Data on one of the following outcomes: total mortality, CHD mortality, 

cardiovascular disease (CVD) mortality or nonfatal myocardial infarction (MI). 
3) Inclusion of primarily type 2 diabetic participants (defined by self- report, use of 

diabetic medication, medical record diagnosis, positive oral glucose tolerance test or 
an elevated fasting glucose). 

4) Inclusion of multivariate adjustment for confounders, including at least age, 
hypertension, hypercholesterolemia and smoking. 

5) Inclusion of a nondiabetic, concurrent control group. 
6) Published between January 1, 1966 and January 1, 2002. Articles published outside 

this date range that were recommended by peer reviewers (Appendix A) were 
included. 

 
Definition of Outcomes 
 
All included studies defined CHD mortality by the International Classification of 
Diseases, Ninth Revision (ICD-9) codes of 410 through 414 or by physician 
documentation of sudden cardiac death. Nonfatal MI was defined by definite 
electrocardiographic criteria using the Minnesota code, enzyme levels consistent with MI, 
self-report (with or without Rose questionnaire criteria), or medical record 
documentation.  
 
Article Identification 
 
An initial search using the terms listed above identified articles that potentially provided 
evidence. Two University of California, San Francisco (UCSF)-Stanford Evidence-based 
Practice Center (EPC) investigators reviewed the titles and excluded those that clearly did 
not provide data on humans or clearly did no t address the question. 
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The abstracts of the remaining articles were reviewed independently by two UCSF-
Stanford EPC physician investigators and coded using the categories listed below. 
Disagreements were discussed and consensus codes were entered into a database (Access, 
Microsoft Corporation). 
 

RQ Research question: the article clearly does not address the research question  
R Review – the study is a review that does not contain primary data 
NH  No humans - the study clearly does not include data on humans 
O Outcome- the study clearly does not address the outcomes of interest  
P Predictor- the study clearly does not include type 2 diabetics 
E1 Eligible – the study may contain primary evidence regarding the research 

questions in women and will be reviewed in full-text 
 
Articles coded E1 were retrieved and the full text was reviewed independently by two 
UCSF-Stanford EPC physician investigators. Names of authors and titles of journals were 
obscured before articles were reviewed.  
 
 
Obtaining Unpublished Results in Women 
 
Some eligible studies included women in the study population, but did not report findings 
separately by gender. In these instances we twice attempted to contact the authors of 
these studies to obtain these data. We contacted the authors of 26 articles, requesting the 
required information.4, 5, 8, 11, 15-36 Authors of seven studies15-21 provided the data 
necessary to satisfy inclusion criteria. Some authors were unable to recreate their original 
analyses 4, 11, 22, 23 or did not have the necessary variables in the dataset,24-26 and others did 
not provide the requested data.5, 8, 27-36 
 
Quality Assessment  
 
The full text of each eligible study was reviewed independently by two UCSF-Stanford 
physician investigators who completed a quality evaluation form (Appendix B). Most of 
the studies included in this systematic review are prospective cohort studies. The major 
quality issues with this study design are lack of information on potential confounders, 
inadequate duration of followup, non-blinded outcome adjudication and loss to followup. 
 
To be categorized as good quality, articles were required to meet the following 
parameters: 
• Prospective cohort design (vs. retrospective cohort or cross-sectional design) 
• Type 2 diabetes defined by fasting plasma glucose or oral glucose-tolerance test (vs. 

other definitions of diabetes) 
• Multivariate adjustment for potential confounders in addition to age, hypertension, 

hypercholesterolemia, and smoking 
• At least 14 years of followup time (the median length of followup of all studies) 
• Less than 10 percent loss to followup 
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Studies were considered to be of fair quality if they met the following parameters: 
•     Retrospective or cross-sectional study design 
•     Criteria other than fasting plasma glucose or oral glucose-tolerance test used to define                                                
      diabetes 
•     Adjusted for age, hypertension, hypercholesterolemia, and smoking only 
•     Follow-up time of less than 14 years 
• More than 10 percent loss to followup 
 
Data Abstraction  
 
Two UCSF-Stanford EPC physician investigators independently reviewed the full text of 
each eligible study and completed a data abstraction form (Appendix C). One author 
reviewed titles and abstracts of articles retrieved from the search and excluded case 
reports, letters, comments, reviews, and reports without primary data.  Two UCSF-
Stanford EPC physician investigators reviewed the 50 remaining manuscripts to 
determine study eligibility.  Data were extracted on study quality, participant 
characteristics, length of followup, and outcomes (CHD mortality, nonfatal MI, and 
cardiovascular or all-cause mortality).  Discrepancies between reviewers were resolved 
by consensus.  For studies with multiple publications, only data from the most 
comprehensive or recent publication were used. 
 
Data Management and Archive  
 
We entered all identified titles and abstracts in an EndNote® (Niles Software, Inc) file 
that includes searchable key words as codes for eligibility. Information on all articles that 
were reviewed in full text was transferred from EndNote® (Niles Software, Inc) to a 
database  (Access, Microsoft® Corporation) that allows us to categorize each article by 
reason for exclusion. Quality assessment data for each eligible study were also entered in 
the database (Access, Microsoft® Corporation), allowing us to categorize eligible articles 
by quality. 
 
Abstracted data were entered into a database (EXCEL, Microsoft® Corporation) for 
preparation of evidence tables and calculation of summary estimates, confidence intervals 
and tests of heterogeneity.  
 
The full- text articles that were retrieved, and the abstraction forms for each article are 
filed by topic and question in Dr. Grady's offices at the UCSF Mt. Zion Women's Health 
Clinical Research Center.  
 
Data Analysis 
 
The primary outcome of each study was expressed as the most adjusted odds ratio (and 
95 percent confidence interval) for CHD events among persons with diabetes compared 
to those without diabetes. Summary estimates of odds ratio and 95 percent confidence  
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intervals were calculated using a general variance-based  (confidence interval) method37 
that retains adjustment for confounding.  We calculated summary odds ratios using both a 
fixed and random effects model.38 Results were similar using both models and we report 
only summary odds ratios based on the random effects model. The significance level for 
all summary relative risks was set at 0.05. All estimates were assessed for heterogeneity 
using a Chi square test with the significance level set at 0.10.  
 
Publication bias usually occurs if small studies with unremarkable findings (odds ratios 
for the association of diabetes and CHD risk around 1.0) are not published while small 
studies with markedly positive findings (high odds ratios) are published. We calculated 
the correlation between individual study weight (1/variance) and odds ratio using 
Kendall’s Tau (a nonparametric correlation coefficient) to assess potential publication 
bias.  
 
Summary estimates for men and women were compared using the Z-test, with a two-
tailed five percent level of significance.  The main comparisons were repeated in 
subgroups defined by race/ethnicity (white, black, Latino, Japanese American, and Native 
American) and by study design (prospective cohort and cross-sectional analyses). 
Sensitivity analyses were performed to assess the effects of study quality and degree of 
adjustment for confounding on the outcome. 
 
 
 
Results  
 

Results of Study Identification 
 
Our searches identified 4,578 titles. Of the 233 articles that contained primary data, 50 
were duplicative publications, 46 did not include a nondiabetic control group, 44 did not 
provide information about the outcomes of interest and 26 did not perform analyses based 
on diabetes status. Eight studies did not provide data stratified by sex and used ineligible 
study designs,39-46 seven were hospital-based studies with followup less than six 
months,47-53 nine included only patients with prior MI.54-62 Seven studies were excluded 
because the study population consisted of a single sex only.63-69 
 
Of the 36 remaining studies, ten met all inclusion criteria.12, 70-78 Twenty-two did not 
publish adequately adjusted risk estimates,4, 5, 15-31, 33-35 two did not report 95 percent 
confidence intervals or p-values for adjusted results,2, 8 and two provided only combined 
outcomes of nonfatal and fatal CHD.11, 36 We contacted the authors of these 26 articles 
twice requesting the required information.4, 5, 8, 11, 15-36 Authors of seven studies15-21 
provided the data necessary to satisfy inclusion criteria. Some authors were unable to 
recreate their original analyses 4, 11, 22, 23 or did not have the necessary variables in the 
dataset,24-26 and others did not provide the requested data.5, 8, 27-36 
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Description of Eligible Studies 
 
After receiving additional information from authors, 17 studies fulfilled all inclusion 
criteria (Evidence Table 9); 12 were prospective cohort studies12, 15, 20, 70-78 and five were 
cross-sectional analyses.16-19, 21  More than one publication provided data from the same 
cohort 70, 77 such that the meta-analysis includes adjusted findings from 14 distinct study 
populations.  
 
Followup time in the 12 prospective cohort studies ranged from 5 to 32 years (mean 
approximately 14 years). Most of the studies enrolled middle-aged participants; one study 
enrolled only subjects older than 65.19 The 14 study populations included 6,235 diabetic 
participants (48 percent women) and 71,306 nondiabetic control subjects (52 percent 
women). In 7 of the 17 studies,12, 15, 16, 18, 19, 71, 79 all diabetics were type 2; the remainder 
of the studies included a few type 1 diabetics, but the majority were  
type 2.20, 21, 70, 72, 144, 73-78 
 
Summary of Results 
 
 

Evidence Table 10 presents the multivariate-adjusted odds ratios (OR) by gender and 
ethnicity for CHD mortality, nonfatal MI, and all-cause mortality for each included study. 
Most of the studies show a higher OR for CHD mortality and for nonfatal MI due to 
diabetes among women compared to men. Outcomes for cardiovascular and all-cause 
mortality are mixed with approximately half of the studies showing a higher odds ratio 
for women than men.  
 
CHD Mortality 
 
The overall summary OR for CHD mortality due to diabetes was 2.3 (95% CI, 1.9 - 2.8) 
for men and 2.9 (95% CI, 2.2 - 3.8) for women for all race/ethnic groups combined 
(Evidence Table 11). Although the overall summary OR for CHD mortality from diabetes 
for women was somewhat higher than for men, the summary estimates were not 
statistically different (p=0.19 for the comparison of ORs). In sensitivity analyses that 
included only studies of whites, a trend to statistically significant differences between the 
summary odds ratios for men and women was observed only when outcomes were  
inadequately adjusted for potential confounders (Evidence Table 12). For example, based 
on the results of studies that provided age-adjusted estimates, the summary OR was 
higher in women compared to men (3.42 vs. 2.07; p-value for difference = .05).  
 
Most studies that reported CHD mortality were performed in white subjects, limiting 
subgroup analyses by race to whites. Summary estimates for CHD mortality from eligible 
studies for white men and women were similar to those for all ethnicities combined 2.2 
(95% CI, 1.8-2.7) for men and 2.8 (95% CI, 2.1–3.7) for women.  
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Nonfatal Myocardial Infarction and All-Cause Mortality 
 
The summary OR for nonfatal MI due to diabetes was 1.6 (95% CI, 1.1-2.2) for men and 
1.7 (95% CI, 1.3-2.3) for women, a difference that was not statistically significant (p=.68 
for comparison of ORs in men and women) (Evidence Table 11).   
 
The summary OR for all-cause mortality due to diabetes was 2.1 (95% CI, 1.7-2.7) for 
men and 1.9 (95% CI, 1.7-2.3) for women, a difference that was not statistically 
significant (p=.50 for comparison of ORs in men and women) (Evidence Table 11).  
 
Despite summarizing estimates from 14 distinct study populations, we lacked power to 
perform subgroup analyses by race/ethnicity for CHD mortality and total mortality. We 
were able to derive summary estimates for nonfatal MI for Latinos only from two cross-
sectional analyses.18, 19 Diabetes did not significantly increase risk of nonfatal myocardial 
infarction for Latino men (summary OR 1.2; 95% CI, 0.6-2.4) or for Latina women (1.4; 
95% CI, 0.9-2.1). The summary estimates for Latino men and women were lower than 
those for non-Latino whites (OR 1.7; 95% CI 1.1-2.6 for men and 2.8; 95% CI 1.7-4.4 for 
women).  
 
Assessments for Heterogeneity and Publication Bias 
 
There was no heterogeneity in the findings of the individual studies for CHD death, 
nonfatal MI and total mortality in women. There was no hetereogeneity in the findings of 
the studies for CHD mortality in men, but there was significant heterogeneity of the 
findings among men for nonfatal MI and total mortality (Evidence Table 11) that was not 
explained in subgroup analyses.  
 
There was no evidence of publication bias in any of the summary odds ratios.  
 
 
Conclusions  
 
Using estimates adjusted for age, hypertension, hypercholesterolemia and smoking, 
summary ORs for CHD mortality and nonfatal MI due to diabetes were higher among 
women than men, but ORs for all-cause mortality were slightly higher in men than 
women. All of the differences were modest and not statistically significant.  
 
Two prior meta-analyses have addressed the question of whether there is a sex-specific 
difference in risk for coronary outcomes related to diabetes.13, 14 The first meta-analysis 
included the results of 25 prospective, population-based studies that provided unadjusted 
data to examine gender differences in relative risk of CHD mortality and myocardial 
infarction associated with type 2 diabetes.13 The risk of CHD death was higher for 
diabetic women compared to men.  However, many of the cohort studies included in this 
meta-analysis did not control for established risk factors for coronary disease. The second 
and more recent meta-analysis included the results of 10 studies and found that women  
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with diabetes were at significantly higher risk of CHD mortality compared with men 
(2.58 vs. 1.85, p=.045 for the comparison of ORs)14. This meta-analysis included studies 
that adjusted only for age and included subjects with prior coronary disease. In a 
subgroup analysis excluding studies of patients with existing coronary disease, there was 
no significant difference between summary ORs for CHD death between men and women 
(1.9 in men vs. 2.4 in women, p=0.18). A third systematic review based on this evidence 
report was recently published.80 
 
These results of the two prior systematic reviews are consistent with our findings, except 
that we found no statistically significant differences between summary ORs for CHD for 
men and women. This disparity is likely due to the fact that the prior reviews included 
studies in which outcomes were unadjusted, while our inclusion critieria required 
adjustment for major CHD risk factors. Our subgroup analyses suggest that the difference 
in relative risk for CHD mortality between men and women is attenuated with adjustment 
for major cardiovascular risk factors. This may be due to the fact that diabetic women 
have more risk factors or more severe risk factor abnormalities compared to nondiabetic 
women than do diabetic men compared to nondiabetic men.81 Alternatively, cardiac risk 
factors may have a stronger impact on CHD risk in women than in men or risk factors 
may be managed less aggressively in women than in men.82, 83Adjustment for additional 
risk factors that were not included in most of the analyses in studies in our meta-analysis, 
(HDL cholesterol, triglycerides, exercise, body mass index) or more specific adjustment 
using continuous measures of risk rather than risk categories, might eliminate the 
remaining disparity between men and women. These data suggest that most of the 
observed difference in risk for CHD due to diabetes in men and women is mediated by 
traditional cardiac risk factors that are likely modifiable.   
 
Four large prospective cohort studies did not meet criteria for inclusion in our meta-
analysis.4, 8, 11, 36 These four studies had conflicting results; one showed a higher diabetes-
associated relative risk for CHD mortality in men compared to women,36 another showed 
a higher relative risk among women,4 and the two remaining studies found no difference 
between the sexes.8, 11 It is unlikely that the addition of the results of these four studies 
would have changed our summary estimates significantly. The results of one large 
prospective cohort study in the United States was not included, since participants were all 
women.66 In a sensitivity analysis, we added the results of this study to our summary 
estimate for CHD mortality in white women. The resulting summary OR for CHD 
mortality was 2.83 (95% CI, 2.27-3.53), very similar to the summary estimate restricted 
to the results of studies that included both men and women (OR = 2.79; 95% CI, 2.11-
3.69). 
 
It is now recommended that cardiovascular risk factors be treated as aggressively in 
diabetic patients without a history of CHD as in nondiabetic patients with a prior 
myocardial infarction.84 Based on the results of the present review, diabetes 
independently increases the risk of fatal CHD in both men and women without pre-
existing CHD by 2- to 3-fold. The fact that the summary OR for CHD mortality is  
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attenuated more with adjustment for major risk factors in women than in men diabetics 
suggests that women with diabetes might benefit more from aggressive risk factor 
management than diabetic men. 
 
As with any systematic review, we are limited to the variables measured and endpoints 
reported in each eligible study. We required that outcomes be adjusted for major CHD 
risk factors, but these variables were defined differently in the studies. Likewise, there 
were differences in definition of outcomes among studies. Some studies differentiated 
patients with impaired glucose tolerance from those with frank diabetes, while others 
included those with impaired glucose tolerance with nondiabetic subjects. Some studies 
did not completely distinguish participants with type 1 diabetes from those with type 2. 
These errors of misclassification may have caused us to underestimate summary ORs. 
Lastly, we were unable to analyze results based on race/ethnicity for most of the 
outcomes due to the absence of studies meeting our inclusion criteria in nonwhite 
populations.  
 
The advantage of the present systematic review is that it is restricted to the findings of 
studies controlled for age, hypertension, hypercholesterolemia, and smoking. The most 
accurate adjusted summary odds ratio for coronary heart disease mortality due to diabetes 
for all race/ethnic groups combined is 2.3 for men and 2.9 for women. The difference in 
odds ratios between men and women is modest and not statistically significant.  
 
 
Future Research 
 
Future prospective studies should present sex- and ethnicity-specific fatal and nonfatal 
coronary disease endpoints before and after adjustment with established CHD risk 
factors. Analyzing the effect of specific risk factors separately and in combination will 
help to clarify their role in the cardiovascular protection observed in women without 
diabetes. In addition, much remains to be learned about coronary outcomes among ethnic 
minority groups with diabetes. 



 60 



 61 

 References 
 
 
1. Pell S, D'Alonzo CA. Factors associated with long-term survival of diabetics. JAMA 

1970;214(10):1833-40. 
2. Kannel WB, McGee DL. Diabetes and cardiovascular disease. The Framingham study. 

JAMA 1979;241(19):2035-8. 
3. Herman JB, Medalie JH, Goldbourt U. Differences in cardiovascular morbidity and 

mortality between previously known and newly diagnosed adult diabetics. Diabetologia 
1977;13(3):229-34. 

4. Heyden S, Heiss G, Bartel AG, et al. Sex differences in coronary mortality among 
diabetics in Evans County, Georgia. J Chronic Dis 1980;33(5):265-73. 

5. Jarrett RJ, McCartney P, Keen H. The Bedford survey: ten year mortality rates in newly 
diagnosed diabetics, borderline diabetics and normoglycaemic controls and risk indices 
for coronary heart disease in borderline diabetics. Diabetologia 1982;22(2):79-84. 

6. Fuller JH, Shipley MJ, Rose G, et al. Mortality from coronary heart disease and stroke in 
relation to degree of glycaemia: the Whitehall study. Br Med J (Clin Res Ed) 
1983;287(6396):867-70. 

7. Yano K, Kagan A, McGee D, et al. Glucose intolerance and nine-year mortality in 
Japanese men in Hawaii. Am J Med 1982;72(1):71-80. 

8. Butler WJ, Ostrander LD, Jr., Carman WJ, et al. Mortality from coronary heart disease in 
the Tecumseh study. Long-term effect of diabetes mellitus, glucose tolerance and other 
risk factors. Am J Epidemiol 1985;121(4):541-7. 

9. Eschwege E, Richard JL, Thibult N, et al. Coronary heart disease mortality in relation 
with diabetes, blood glucose and plasma insulin levels. The Paris Prospective Study, ten 
years later. Horm Metab Res Suppl 1985;15:41-6. 

10. Reunanen A. Mortality in type 2 diabetes. Ann Clin Res 1983;15(Suppl 37):26-8. 
11. Folsom AR, Szklo M, Stevens J, et al. A prospective study of coronary heart disease in 

relation to fasting insulin, glucose, and diabetes. The Atherosclerosis Risk in 
Communities (ARIC) Study. Diabetes Care 1997;20(6):935-42. 

12. Vilbergsson S, Sigurdsson G, Sigvaldason H, et al. Coronary heart disease mortality 
amongst non- insulin-dependent diabetic subjects in Iceland: the independent effect of 
diabetes. The Reykjavik Study 17-year follow up. J Intern Med 1998;244(4):309-16. 

13. Orchard TJ. The impact of gender and general risk factors on the occurrence of 
atherosclerotic vascular disease in non- insulin-dependent diabetes mellitus. Ann Med 
1996;28(4):323-33. 

14. Lee WL, Cheung AM, Cape D, et al. Impact of diabetes on coronary artery disease in 
women and men: a meta-analysis of prospective studies. Diabetes Care 2000;23(7):962-8. 

15. Niskanen L, Turpeinen A, Penttila I, et al. Hyperglycemia and compositional lipoprotein 
abnormalities as predictors of cardiovascular mortality in type 2 diabetes: a 15-year 
followup from the time of diagnosis. Diabetes Care 1998;21(11):1861-9. 



 62 

 
16. Fujimoto WY, Leonetti DL, Kinyoun JL, et al. Prevalence of complications among 

second-generation Japanese-American men with diabetes, impaired glucose tolerance, or 
normal glucose tolerance. Diabetes 1987;36(6):730-9. 

17. Fujimoto WY, Leonetti DL, Bergstrom RW, et al. Glucose intolerance and diabetic 
complications among Japanese-American women. Diabetes Res Clin Pract 1991;13(1-
2):119-29. 

18. Rewers M, Shetterly SM, Baxter J, et al. Prevalence of coronary heart disease in subjects 
with normal and impaired glucose tolerance and non- insulin-dependent diabetes mellitus 
in a biethnic Colorado population. The San Luis Valley Diabetes Study. Am J Epidemiol 
1992;135(12):1321-30. 

19. Lindeman RD, Romero LJ, Hundley R, et al. Prevalences of type 2 diabetes, the insulin 
resistance syndrome, and coronary heart disease in an elderly, biethnic population. 
Diabetes Care 1998;21(6):959-66. 

20. Sievers ML, Nelson RG, Knowler WC, et al. Impact of NIDDM on mortality and causes 
of death in Pima Indians. Diabetes Care 1992;15(11):1541-9. 

21. Howard BV, Lee ET, Cowan LD, et al. Coronary heart disease prevalence and its relation 
to risk factors in American Indians. The Strong Heart Study. Am J Epidemiol 
1995;142(3):254-68. 

22. Mitchell BD, Hazuda HP, Haffner SM, et al. Myocardial infarction in Mexican-
Americans and non-Hispanic whites. The San Antonio Heart Study. Circulation 
1991;83(1):45-51. 

23. Simons LA, McCallum J, Friedlander Y, et al. Diabetes, mortality and coronary heart 
disease in the prospective Dubbo study of Australian elderly. Aust N Z J Med 
1996;26(1):66-74. 

24. de Grauw WJ, van den Hoogen HJ, van de Lisdonk EH, et al. Control group 
characteristics and study outcomes: empirical data from a study on mortality of patients 
with type 2 diabetes mellitus in Dutch general practice. J Epidemiol Community Health 
1998;52(Suppl 1):9S-12S. 

25. Fraser GE, Strahan TM, Sabate J, et al. Effects of traditional coronary risk factors on 
rates of incident coronary events in a low-risk population. The Adventist Health Study. 
Circulation 1992;86(2):406-13. 

26. Seeman T, Mendes de Leon C, Berkman L, et al. Risk factors for coronary heart disease 
among older men and women: a prospective study of community-dwelling elderly. Am J 
Epidemiol 1993;138(12):1037-49. 

27. Cruz-Vidal M, Garcia-Palmieri MR, Costas R, Jr., et al. Abnormal blood glucose and 
coronary heart disease: the Puerto Rico Heart Health Program. Diabetes Care 
1983;6(6):556-61. 

28. DeStefano F, Ford ES, Newman J, et al. Risk factors for coronary heart disease mortality 
among persons with diabetes. Ann Epidemiol 1993;3(1):27-34. 

29. Feskens EJ, Kromhout D. Glucose tolerance and the risk of cardiovascular disease: the 
Zutphen Study. J Clin Epidemiol 1992;45(11):1327-34. 

30. Fitzgerald AP, Jarrett RJ. Are conventional risk factors for mortality relevant in type 2 
diabetes? Diabet Med 1991;8(5):475-80. 



 63 

 
31. Hoy W, Light A, Megill D. Cardiovascular disease in Navajo Indians with type 2 

diabetes. Public Health Rep 1995;110(1):87-94. 
32. Kannel WB, McGee DL. Diabetes and glucose tolerance as risk factors for cardiovascular 

disease: the Framingham study. Diabetes Care 1979;2(2):120-6. 
33. Laakso M, Ronnemaa T, Pyorala K, et al. Atherosclerotic vascular disease and its risk 

factors in non- insulin-dependent diabetic and nondiabetic subjects in Finland. Diabetes 
Care 1988;11(6):449-63. 

34. Laakso M, Ronnemaa T, Lehto S, et al. Does NIDDM increase the risk for coronary heart 
disease similarly in both low- and high-risk populations? Diabetologia 1995;38(4):487-
93. 

35. Kuusisto J, Mykkanen L, Pyorala K, et al. NIDDM and its metabolic control predict 
coronary heart disease in elderly subjects. Diabetes 1994;43(8):960-7. 

36. Kannel WB, Wilson PW. Risk factors that attenuate the female coronary disease 
advantage. Arch Intern Med 1995;155(1):57-61. 

37. Greenland S. Invited commentary: a critical look at some popular meta-analytic methods. 
Am J Epidemiol 1994;140(3):290-6. 

38. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials 
1986;7(3):177-88. 

39. Mak KH, Moliterno DJ, Granger CB, et al. Influence of diabetes mellitus on clinical 
outcome in the thrombolytic era of acute myocardial infarction. GUSTO-I Investigators. 
Global Utilization of Streptokinase and Tissue Plasminogen Activator for Occluded 
Coronary Arteries. J Am Coll Cardiol 1997;30(1):171-9. 

40. Melchior T, Kober L, Madsen CR, et al. Accelerating impact of diabetes mellitus on 
mortality in the years following an acute myocardial infarction. TRACE Study Group. 
Trandolapril Cardiac Evaluation. Eur Heart J 1999;20(13):973-8. 

41. OConnor PJ, Crabtree BF, Nakamura RM. Mortality experience of Navajos with type 2 
diabetes mellitus. Ethn Health 1997;2(3):155-62. 

42. Yusuf S, Sleight P, Pogue J, et al. Effects of an angiotensin-converting-enzyme inhibitor, 
ramipril, on cardiovascular events in high-risk patients. The Heart Outcomes Prevention 
Evaluation Study Investigators [see comments] [published errata appear in N Engl J Med 
2000 Mar 9;342(10):748 and 2000 May 4;342(18):1376]. N Engl J Med 
2000;342(3):145-53. 

43. Barbash GI, White HD, Modan M, et al. Significance of diabetes mellitus in patients with 
acute myocardial infarction receiving thrombolytic therapy. Investigators of the 
International Tissue Plasminogen Activator/Streptokinase Mortality Trial. J Am Coll 
Cardiol 1993;22(3):707-13. 

44. de Vegt F, Dekker JM, Ruhe HG, et al. Hyperglycaemia is associated with all-cause and 
cardiovascular mortality in the Hoorn population: the Hoorn Study. Diabetologia 
1999;42(8):926-31. 



 64 

 
45. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose control with 

sulphonylureas or insulin compared with conventional treatment and risk of 
complications in patients with type 2 diabetes (UKPDS 33). U.K. Prospective Diabetes 
Study (UKPDS) Group [published erratum appears in Lancet 1999 Aug 
14;354(9178):602] [see comments]. Lancet 1998;352(9131):837-53. 

46. UK Prospective Diabetes Study (UKPDS) Group. Effect of intensive blood-glucose 
control with metformin on complications in overweight patients with type 2 diabetes 
(UKPDS 34). U.K. Prospective Diabetes Study (UKPDS) Group [see comments] 
[published erratum appears in Lancet 1998 Nov 7;352(9139):1557]. Lancet 
1998;352(9131):854-65. 

47. Cooper RS, Pacold IV, Ford ES. Age-related differences in case-fatality rates among 
diabetic patients with myocardial infarction. Findings from National Hospital Discharge 
Survey, 1979-1987. Diabetes Care 1991;14(10):903-8. 

48. Fava S, Azzopardi J, Muscat HA, et al. Factors that influence outcome in diabetic 
subjects with myocardial infarction. Diabetes Care 1993;16(12):1615-8. 

49. Granger CB, Califf RM, Young S, et al. Outcome of patients with diabetes mellitus and 
acute myocardial infarction treated with thrombolytic agents. The Thrombolysis and 
Angioplasty in Myocardial Infarction (TAMI) Study Group. J Am Coll Cardiol 
1993;21(4):920-5. 

50. Lomuscio A, Castagnone M, Vergani D, et al. Clinical correlation between diabetic and 
non diabetic patients with myocardial infarction. Acta Cardiol 1991;46(5):543-54. 

51. Seyoum B, Abdulkadir J, Berhanu P, et al. Profile of coronary artery risk factors in 
Ethiopian diabetic patients. East Afr Med J 1999;76(2):105-7. 

52. Singer DE, Moulton AW, Nathan DM. Diabetic myocardial infarction. Interaction of 
diabetes with other preinfarction risk factors. Diabetes 1989;38(3):350-7. 

53. Tansey MJ, Opie LH, Kennelly BM. High mortality in obese women diabetics with acute 
myocardial infarction. Br Med J 1977;1(6077):1624-6. 

54. Abbott RD, Donahue RP, Kannel WB, et al. The impact of diabetes on survival following 
myocardial infarction in men vs women. The Framingham Study [published erratum 
appears in JAMA 1989 Apr 7;261(13):1884] [see comments]. JAMA 1988;260(23):3456-
60. 

55. Abbud ZA, Shindler DM, Wilson AC, et al. Effect of diabetes mellitus on short- and 
long-term mortality rates of patients with acute myocardial infarction: a statewide study. 
Myocardial Infarction Data Acquisition System Study Group. Am Heart J 
1995;130(1):51-8. 

56. Behar S, Boyko V, Reicher-Reiss H, et al. Ten-year survival after acute myocardial 
infarction: comparison of patients with and without diabetes. SPRINT Study Group. 
Secondary Prevention Reinfarction Israeli Nifedipine Trial. Am Heart J 1997;133(3):290-
6. 

57. Donahue RP, Goldberg RJ, Chen Z, et al. The influence of sex and diabetes mellitus on 
survival following acute myocardial infarction: a community-wide perspective. J Clin 
Epidemiol 1993;46(3):245-52. 



 65 

 
58. Liao Y, Cooper RS, Ghali JK, et al. Sex differences in the impact of coexistent diabetes 

on survival in patients with coronary heart disease. Diabetes Care 1993;16(5):708-13. 
59. Miettinen H, Lehto S, Salomaa V, et al. Impact of diabetes on mortality after the first 

myocardial infarction. The FINMONICA Myocardial Infarction Register Study Group 
[see comments]. Diabetes Care 1998;21(1):69-75. 

60. Orlander PR, Goff DC, Morrissey M, et al. The relation of diabetes to the severity of 
acute myocardial infarction and post-myocardial infarction survival in Mexican-
Americans and non-Hispanic whites. The Corpus Christi Heart Project. Diabetes 
1994;43(7):897-902. 

61. Rytter L, Troelsen S, Beck-Nielsen H. Prevalence and mortality of acute myocardial 
infarction in patients with diabetes. Diabetes Care 1985;8(3):230-4. 

62. Zuanetti G, Latini R, Maggioni AP, et al. Influence of diabetes on mortality in acute 
myocardial infarction: data from the GISSI-2 study. J Am Coll Cardiol 1993;22(7):1788-
94. 

63. Adlerberth AM, Rosengren A, Wilhelmsen L. Diabetes and long-term risk of mortality 
from coronary and other causes in middle-aged Swedish men. A general population 
study. Diabetes Care 1998;21(4):539-45. 

64. Balkau B, Eschwege E, Papoz L, et al. Risk factors for early death in non- insulin 
dependent diabetes and men with known glucose tolerance status [see comments]. BMJ 
1993;307(6899):295-9. 

65. Lapidus L. Ischaemic heart disease, stroke and total mortality in women--results from a 
prospective population study in Gothenburg, Sweden. Acta Med Scand Suppl 
1985;705:1-42. 

66. Manson JE, Colditz GA, Stampfer MJ, et al. A prospective study of maturity-onset 
diabetes mellitus and risk of coronary heart disease and stroke in women. Arch Intern 
Med 1991;151(6):1141-7. 

67. Rodriguez BL, Lau N, Burchfiel CM, et al. Glucose intolerance and 23-year risk of 
coronary heart disease and total mortality: the Honolulu Heart Program. Diabetes Care 
1999;22(8):1262-5. 

68. Stamler J, Vaccaro O, Neaton JD, et al. Diabetes, other risk factors, and 12-yr 
cardiovascular mortality for men screened in the Multiple Risk Factor Intervention Trial. 
Diabetes Care 1993;16(2):434-44. 

69. Stengard JH, Tuomilehto J, Pekkanen J, et al. Diabetes mellitus, impaired glucose 
tolerance and mortality among elderly men: the Finnish cohorts of the Seven Countries 
Study. Diabetologia 1992;35(8):760-5. 

70. Barrett-Connor EL, Cohn BA, Wingard DL, et al. Why is diabetes mellitus a stronger risk 
factor for fatal ischemic heart disease in women than in men? The Rancho Bernardo 
Study. JAMA 1991;265(5):627-31. 

71. Collins VR, Dowse GK, Ram P, et al. Non- insulin-dependent diabetes and 11-year 
mortality in Asian Indian and Melanesian Fijians. Diabet Med 1996;13(2):125-32. 



 66 

 
72. Jousilahti P, Vartiainen E, Tuomilehto J, et al. Sex, age, cardiovascular risk factors, and 

coronary heart disease: a prospective followup study of 14 786 middle-aged men and 
women in Finland. Circulation 1999;99(9):1165-72. 

73. Keil JE, Sutherland SE, Knapp RG, et al. Mortality rates and risk factors for coronary 
disease in black as compared with white men and women. N Engl J Med 1993;329(2):73-
8. 

74. Kleinman JC, Donahue RP, Harris MI, et al. Mortality among diabetics in a national 
sample. Am J Epidemiol 1988;128(2):389-401. 

75. Lowe LP, Liu K, Greenland P, et al. Diabetes, asymptomatic hyperglycemia, and 22-year 
mortality in black and white men. The Chicago Heart Association Detection Project in 
Industry Study. Diabetes Care 1997;20(2):163-9. 

76. Pan WH, Cedres LB, Liu K, et al. Relationship of clinical diabetes and asymptomatic 
hyperglycemia to risk of coronary heart disease mortality in men and women. Am J 
Epidemiol 1986;123(3):504-16. 

77. Scheidt-Nave C, Barrett-Connor E, Wingard DL. Resting electrocardiographic 
abnormalities suggestive of asymptomatic ischemic heart disease associated with non-
insulin-dependent diabetes mellitus in a defined population. Circulation 1990;81(3):899-
906. 

78. Wei M, Gaskill SP, Haffner SM, et al. Effects of diabetes and level of glycemia on all-
cause and cardiovascular mortality. The San Antonio Heart Study. Diabetes Care 
1998;21(7):1167-72. 

79. Fujioka S, Matsuzawa Y, Tokunaga K, et al. Improvement of glucose and lipid 
metabolism associated with selective reduction of intra-abdominal visceral fat in 
premenopausal women with visceral fat obesity. Int J Obes 1991;15(12):853-9. 

80. Kanaya AM, Grady D, Barrett-Connor E. Explaining the sex difference in coronary heart 
disease mortality among patients with type 2 diabetes mellitus: a meta-analysis. Arch 
Intern Med 2002;162(15):1737-45. 

81. Goldschmid MG, Barrett-Connor E, Edelstein SL, et al. Dyslipidemia and ischemic heart 
disease mortality among men and women with diabetes. Circulation 1994;89(3):991-7. 

82. Chandra NC, Ziegelstein RC, Rogers WJ, et al. Observations of the treatment of women 
in the United States with myocardial infarction: a report from the National Registry of 
Myocardial Infarction-I. Arch Intern Med 1998;158(9):981-8. 

83. Steingart RM, Packer M, Hamm P, et al. Sex differences in the management of coronary 
artery disease. Survival and Ventricular Enlargement Investigators. N Engl J Med 
1991;325(4):226-30. 

84. American Diabetes Association. Standards of medical care for patients with diabetes 
mellitus. Diabetes Care 2001;24(Supp. 1):S33-43. 

 


