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ABSTRACT

Objective: To determine the frequency of coronary artery disease in 
premenopausal women.

Methodology: This cross sectional study included premenopausal women (aged 
18-40 years) of any parity presenting in Cardiology Emergency Department of 
Chaudry Pervaiz Elahi Institute of Cardiology, Multan, from 26 July to 25th November 

2018,  were included in the study by non probability, consecutive sampling with chest 
pain and breathlessness were included in this study. These patients received 
standard cardiac care and underwent coronary angiography where diagnosis of 
CAD was confirmed.

Results: Total of 375 patients were included. Coronary artery disease (CAD) was 
diagnosed in 147 (39.20%) patients on coronary angiography (CAG). Diabetes 
was diagnosed in 81 (59.6%) patients having CAD and in 55 (40.4%) patients 
without CAD (p<0.0001). Hypertension was diagnosed in 89 (50.6%) patients 
with CAD and in 58 (29.1%) patients without CAD (p<0.0001). Mean 
triglycerides in CAD patients was 1.82+0.52 mmol/L versus 1.41+0.52 
mmol/L in non-CAD patients (p<0.0001). 

Conclusion: There is a high prevalence of coronary artery disease in 
symptomatic pre-menopausal women. Diabetes, hypertension and elevated 
serum triglyceride levels are associated with higher prevalence of CAD.

Key Words: Premenopausal women, Coronary artery disease, Diabetes, 
Hypertension, Triglycerides.
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INTRODUCTION

Coronary artery disease (CAD) is a common cause of mor tality 
among both genders. The risk of developing CAD  is lower in 
females especially premenopausal as compared to males of 
similar age group. However the same tendency to develop CAD  
rises after menopause becoming almost equal between males 
and females at 60-65 years of age. In females above 75 years, the 
risk is rather more higher in females with higher chances of 

1cardiac mortality.  A probable reason for this difference with 
agecan be the good effects of estrogen on coronary endothelium  
and cardiovascular system evident from the facts that the 
estrogen decrease after the menopausal period leads to rise in 

2CAD.

As a result of the reasons mentioned, current studies main topic 
of research is on females after menopause, including their risk 

3,4factors and treatment strategy in females who had disease.  
Among cardiology patients disease  presentation with chest pain 
is high in young females yet, as in the past chest pain in females in 
ER is considered to be due to anxiety especially in young females 

5,6and CAD is rare among this group.  However now there is 
accumulating evidence that CAD is not very rare among young 

7female group in their menopause.

Li et al. (2015) work showed that 42.11% of these young females 
presenting with chest pain had coronary artery disease on 
cardiac catheterization. Their study also showed significantly 
greater frequency of diabetes mellitus (68.7% vs. 28.7%; 
p<0.001), high blood pressure (62.5% vs. 36.3%; p=0.006) 
and higher lipid levels especially TGs levels among those young 
females with IHD (1.72±0.70mmol/L vs. 1.13±0.60mmol/L; 

7p=0.004) in comparison  to those who do not have it.  Similar 
8blood pressure relation was also shown by work of Ahmad et al. 

Due to the results of this study, CAD is found to be a common 
reason of chest pain in young female group in their menopause 
and therefore needs standard management and diagnostic tests 
before diagnosing them as a case of anxiety or stress which can 
result in poor outcomes. The research has also depicted that 
diabetes mellitus, high blood pressure and higher serum TGs as 
probable causes in these female, presence of these risk factors 

7also increseases the chances of IHD.  Due to limited research 
work in this issue, it needs to be explored more scientifically, most 
of the researches are on females after their menopause. The 
results of the present study will give an insight into the problem 
and may identify diabetes, hypertension and higher mean serum 
triglyceride level as probable causative factors which would help 
in the risk stratification 

METHODOLOGY  

It is cross sectional study. After approval from hospital ethical 
forum, premenopausal women (aged 18-40 years) of any parity 
presenting with chest pain and breathlessness (respiratory 
rate≥20/minute)for less than 24 hours who subsequently 
undergo coronary angiography who present in the emergency 
department of Chaudry Pervaiz Elahi Institute of Cardiology, 
Multan were included in the study by non probability, consecutive 
sampling. Patients with other heart diseases like aortic stenosis, 
aortic dissection and hypertrophic cardiomyo-pathy as per 
echocardiographic evaluation were excluded from the study. It's 

descriptive cross-sectional study done in Chaudry Pervaiz Elahi 
Institute of Cardiology Multan between 26-July to 25-November 
2018. Written informed consent was obtained. These patients 
received standard cardiac care and underwent coronary 
angiography where diagnosis of CAD was confirmed as per 
operational definition. Patients were looked for CAD attributing 
factors such as diabetes, hypertension and serum triglycerides. 
Patient's demographic details e.g. age and parity along with 
coronary artery disease and the attributing factors were recorded 
in the attached proforma by the candidate. All the patients were 
assessed clinically by a single resident (candidate himself) under 
supervision, all the angiographies were performed by a single 
surgical team and all the labs were acquired from same 
(hospital's lab) to eliminate bias. Confounding variables have 
been controlled by exclusion. Others were controlled by 
stratification.

All the collected data was entered and analyzed through SPSS 
version 21. Numerical variables  age, duration of symptoms, 
parity and serum triglyceride level were presented by mean ±SD. 
Categorical variables like coronary artery disease and attributing 
factors like diabetes and hypertension were presented by 
frequency and percentages. Chi-square test was applied to 
compare frequency of diabetes and hypertension in premeno-
pausal women with and without CAD taking p≤0.05 as 
significant. Independent sample t-test was applied to compare 
mean serum triglyceride level in premenopausal women with and 
without CAD taking p≤0.05 as significant.

Data was stratified for age, parity and BMI (weight in 
2kilograms/height in meters ) to address effect modifiers. Post 

stratification chi-square test was applied to compare frequency of 
diabetes and hypertension and independent sample t-test was 
applied to compare mean serum triglyceride level taking p≤0.05 
as significant.                                                                                                                                                                                                                                             

RESULTS

A total number of 375 female patients who presented with chest 
symptoms in department of emergency of the hospital were 
included in this study. Mean age of study patients was 
29.63+5.34 years (Figure 1).   

There were 176 (46.93%) patients, who were diagnosed of 
having hypertension. While remaining 199 (53.07%) patients 
were having normal blood pressure (Figure. 2).

Diabetes mellitus was diagnosed in 136 (36.27%) patients and 
remaining 239 (63.73%) patients were not having diabetes 
mellitus (Figure. 3).

Mean serum triglyceride levels of study patients were 1.58 + 
0.58 mmol/L (Fig. 7). Coronary artery disease (CAD) was 
diagnosed in 147 (39.20%) patients on coronary angiography 
(CAG) reporting (Figure. 4).  

Frequency of risk factors of CAD were compared between the 
CAD and non-CAD patients. Regarding diabetes mellitus, 
diabetes was diagnosed in 81 (59.6%) patients having CAD and in 
only 55 (40.4%) patients without CAD. This difference was 
statistically significant with a p<0.0001 (Table 1). Regarding 
hypertension, hypertension was diagnosed in 89 (50.6%) 
patients with CAD and in 58 (29.1%) patients without CAD (Table 
2).
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Regarding triglycerides, mean triglyceride levels were 
significantly high in CAD patients as compared to non-CAD 
patients. Mean triglycerides in CAD patients was 1.82+0.52 
mmol/L versus 1.41+0.52 mmol/L in non-CAD patients (Table 
3).

Stratification of age, duration of symptoms, body mass index and 
parity status was done to determine the effect of these confounder 

variables on the frequency of hypertension, diabetes and mean 
serum triglyceride levels in CAD versus non-CAD patients. There 
was no effect of these confounders on hypertension, diabetes 
and serum triglyceride levels.    

Figure 1: Descriptive Statistics of Age of Patients (n=375)
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Figure 4. Frequency of Coronary Artery Disease (CAD) (n=375)

Table 1: Comparison of Frequency of Diabetes Mellitus in Coronary Artery Disease (CAD) Versus 
Non-Coronary Artery Disease (Non-CAD) Patients (n=375)

Diabetes Mellitus 
Coronary Artery Disease 

P-value 
Yes No 

Yes 81 (59.6%) 55 (40.4%) <0.0001 

No 66 (27.6%) 173 (72.4%) 

Table 2: Comparison of Frequency of Hypertension in Coronary Artery Disease (CAD) 
Versus Non-Coronary Artery Disease (Non-CAD) Patients (n=375)

Hypertension
 Coronary Artery Disease 

P-value Yes No 

Yes 89 (50.6%) 58 (29.1%) <0.0001 

No 87 (49.4%) 141 (70.9%) 

Table 3: Comparison of Frequency of Hypertension in Coronary Artery Disease 
(CAD) Versus Non-Coronary Artery Disease (Non-CAD) Patients (n=375)

Triglycerides
 Coronary Artery Disease 

P-value 
Yes No 

Mean 1.82 1.41 <0.0001 

S.D. 0.52 0.52 

DISCUSSION

Ischemic heart problems are  long standing diseases caused by 
many different  risk factors. Conventional causative factors such 
like high blood pressure, diabetes mellitus, abnormal lipid levels 
and cigarette smoking, are still the main risk factors. Multiple  
mechanisms attributed are that endothelial cell damage, 
abnormal cholesterol metabolism, inflammatory process and 
immune response of body immune system. Some studies 
indicated that high blood pressure is one of the most important 
risk factors to cause atherosclerotic disease in young female 
group in their menopause. Framingham heart study showed  that 
systolic blood pressure (SBP) ≥ 140 mmHg is much more 
important risk factor of heart artery disease than diastolic 

9,11pressure, the relationship is linear between rising BP and CAD.  
Diabetes is considered to be a metabolic disease affecting arterial 
wall endothelial lining and causing atherosclerosis to develop and 

propagate rapidly as compared to other risk factors.

A study clarifies that patients who had both diabetes and 
peripheral nervous system lesion had higher incidence rate of 
cardiovascular events and chance of death than patients with 

12diabetes alone.  This study depicted that DM and HTN both are 
common in young female group in their menopausewith CAD  
than comparison group (62.5% vs. 36.3%, 68.7% vs. 28.7%, p < 
0.05, respectively), but there was no statistically significant 
differences of smoking, BMI between these two groups (p > 
0.05). 

Cholesterol disease are also the important high risk factor for 
development of CAD. Many researches confirmed that ischemic 
heart disease is a result of atherosclerosis which was a chronic 
inflammatory response, and LDL might be the early factor to 

13trigger the inflammatory response.  Goliasch et al. found that LDL 
and TC were associated inyoung female group in their 
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menopause(less than 40 years of age) with atherosclertic 
process. However, this research found that HDL-C, LDL-C and TC 
levels were not obviously statistically significant between CAD 
group and comparisongroup (P > 0.05), except definitely high 
levels of TGs (P < 0.05), which showed that higher TG levels 
were possibly associated with the higher incidence rate of 
CADyoung female group in their menopause, and there was no 
significant differenceof TC and LDL levels between CAD group 

14and control group.

Dou et al. reported that non-HDLC and TC were the optimal 
predictable indexes for men with CAD, and triglyceride for 
women, which was in line with this study, which was related to the 
high ratio of patients with diabetes (36.27%) in this study, 
because abnormal blood lipid usually increased lipid protein of TG 

15in patients with diabetes.  In a word, hypertension and diabetes 
were the major risk factors of CAD for premenopausal women, 
and high TG level was the independent of risk factor in women 
with CAD.

The Nurses' Health Study (NHS), the largest U.S. cohort study of 
young female group in their menopause, included 116,700 
premenopausal US females age 30 to 55 years who had no 
known heart disease at baseline. More than 95% were followed by 
mail between 1976 and 1982. “In this cohort, women who had a 
natural (nonsurgical) menopause and who had never taken 
postmenopausal estrogen had no increased risk of coronary 
heart disease compared to premenopausal women (adjusted rate 
ratio 1.12; 95% CI 0.8–1.8). Women who had a natural 
menopause and took estrogen also showed no difference in risk. 
In contrast, women who reported a bilateral oophorectomy had a 
2-fold increased risk if they did not use post-menopausal 

16estrogen.

These results were further endorsed  in a meta-analysis of 18 
published researches. The researchers concluded there was no 
statistically significant  relationship between females after 

17menopause and IHD.

CAD symptoms of females are different from symptoms of males, 
and young female group in their menopausecommonly represent 
with indistinct symptoms, such as excessive tiredness, atypical 
chest pain, abdominal pain, dizziness and shortness of breath, 
which is sometimes misleading and ignored. It is well recognized 
that women especially young female group in their 
menopausewith IHD present more commonly with atypical 

18symptoms as described above.  Almost 20% of women in the 
present study presented with atypical chest pain, more 
commonly young female group in their menopause. Almost half 
of  women with IHD had anginal chest pain, but 83% men with IHD  

19 were diagnosed as CAD on cardiac catheterization. Our research 
highlighted that CAD was diagnosed by invasive angiography in 
39.20% young female group in their menopausewho had 
symptoms of the chest symptoms. 

In conclusion, once female patients who had risk factors like 
hypertension, diabetes and abnormal blood lipid, felt chest 
discomfor t or other atypical angina symptom, whatever 
menopause or not, ST-T specific change of ECG or not, they 
should be diagnosed distinctly.

CONCLUSION

There is a high prevalence of coronary artery disease in 
symptomatic pre-menopause women. Diabetes, hypertension 
and elevated serum triglyceride levels are associated with higher 
prevalence of CAD. 

REFERENCES

1. Lloyd-Jones D, Adams RJ, Brown TM, Carnethon M, Dai S, 
 De Simone G, et al.Executive summary: heart disease and  
stroke statistics--2010 update: a report from the American 
Heart Association. Circulation 2010;121(7):948-54.

2. Yang XP, Reckelhoff JF. Estrogen, hormonal replacement 
therapy and cardiovascular disease. CurrOpin 
NephrolHypertens 2011;20(2):133-8.

3. Collins P, Webb CM, de Villiers TJ, Stevenson JC, Panay N, 
Baber RJ.Cardiovascular risk assessment in women - an 
update.Climacteric 2016;19(4):329-36.

4. Barrett-ConnorE.Menopause, atherosclerosis, and 
coronar y  a r te r y  d isease .Cur rOp inPhar maco l  
2013;13(2):186-91.

5. Worrall-Carter L, McEvedy S, Wilson A, Rahman 
MA.Gender differences in presentation, coronary 
intervention, and outcomes of 28,985 acute coronary 
syndrome patients in Victoria, Australia.Womens Health 
Issues 2016;26(1):14-20.

6. Davis LL, Mishel M, Moser DK, Esposito N, Lynn MR, 
Schwartz TA.Thoughts and behaviors of women with 
symptoms of acute coronary syndrome.Heart Lung 
2013;42(6):428-35.

7. Li Z, Cheng J, Wang L, Yan P, Liu X, Zhao D. Analysis of high 
risk factors and characteristics of coronary artery in 
premenopausal women with coronary artery disease. Int J 
ClinExp Med 2015;8(9):16488-95.

8. Ahmed SM, Waheen MA, Ahmad F, Danihs SH. Factors 
contributing to early menarche in school girls. J Pak Med 
Assoc 2016;66(5):629-33.

9. Mohebi R, Mohebi A, Ghanbarian A, Momenan A, Azizi F, 
Hadaegh F. Is systolic blood pressure below 150 mm Hg an 
appropriate goal for primary prevention of cardiovascular 
events among elderly population? J Am SocHypertens 
2014;8(7):491-7.

10. O'Connell S. Assessing and managing primary 
hypertension. Nurs Times 2014;110(14):12-4.

11. Tran DM, Zimmerman LM. Cardiovascular risk factors in 
young adults: a literature review. J CardiovascNurs 
2014;30(4):298-310.

12. Brownrigg JR, de Lusignan S, McGovern A, Hughes C, 
Thompson MM, Ray KK, et al. Peripheral neuropathy and 
the risk of cardiovascular events in type 2 diabetes mellitus. 
Heart 2014;100(23):1837-43.

13. Yin Y, Li X, Sha X, Xi H, Li YF, Shao Y, et al. Early 
hyperlipidemia promotes endothelial activation via a 

Coronary artery disease in premenopausal women

2019  Vol. 52 (01) :  52 - 57Pak Heart J 56



caspase-1-sirtuin 1 pathway. ArteriosclerThrombVascBiol 
2015;35(3):804-16.

14. Goliasch G, Oravec S, Blessberger H, Dostal E, Hoke M, 
Wojta J, et al. Relative importance of different lipid risk 
factors for the development of myocardial infarction at a 
very young age (≤ 40 years of age). Eur J Clin Invest 
2012;42(6):631-6.

15. Dou KF, Xu B, Yang YJ, Lu R, Qiu H, Yang WX, et al. Clinical 
and angiographic characteristics of premenopausal 
women with coronary artery disease. Chinese Med J (Engl) 
2008;121(23):2392-6.

16. Colditz GA, Willett WC, Stampfer MJ, Rosner B, Speizer FE, 
Hennekens CH. Menopause and the risk of coronary heart 

disease in women. N Engl J Med 1987;316(18):1105-10.

17. Atsma F, Bartelink ML, Grobbee DE, van der Schouw YT. 
Postmenopausal status and early menopause as 
independent risk factors for cardiovascular disease: a 
meta-analysis. Menopause 2006;13(2):265-79.

18. Kandoria A,Bhardwaj R, Mahajan K,Negi PC, Ganju 
N,Asotra S, et al. Comparison of risk factor profile and 
angiographic pattern among premenopausal and 
postmenopausal women presenting with angina: results 
from a prospective single center observational study. J 
Cardiovasc Dis Diagn2017;5:266.

19. Maas AH. Gender differences in cardiac symptoms. Ned 
TijdschrGeneeskd 2015;159(24):8976.

Coronary artery disease in premenopausal women

2019  Vol. 52 (01) :  52 - 57Pak Heart J 57


