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Abstract
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Background Women have been thought to be protected against the perils of cardio-
vascular disease (CVD) till late in their lives. But the literature suggests quite the oppo-
site with CVD being a major cause of death even in young women. In contrast, the lack
of awareness among women is disheartening and needs to be addressed radically.
Methods The study was designed and conducted as retrospective cohort at a tertia-
ry care center. Data was collected from patients presenting for routine cardiac health
checkup over the past 15 years. The parameters observed included age at presenting,
symptoms and/or signs, plus area of residence or domicile.

Results A total of 32,831 patients presented for routine cardiac health checkup, of
which 9,211 (28.1%) patients were women and 23,620 (71.9%) were men. On 5 yearly
cumulative assessment, the mean attendance of women was 28.1 + 2.5% as compared
with 71.9 £ 2.6% men. Trend observed over the past 15 years revealed little change
in the number of women versus men presenting for cardiac health checkup annually.
Statistical significance was seen at p < 0.01. Among the women presenting for the
checkup, it was observed that most women were in the postmenopausal age group
(42.8%), followed by perimenopausal age group (34.6%), and least in premenopausal
age group (22.5%) during the timeline of the study. A similar trend was observed in
the male attendance; the input of males being higher at all instances. Noteworthy
were trends of urban women (69.6%) presenting for health checkup more often as
compared with 30.4% visiting from rural residence.

Conclusions Coronary artery disease (CAD) is not uncommon in female gender. It is
accompanied by varying symptom presentation with high mortality. It is seen that car-
diac health awareness is significantly lacking among women as compared with men.
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There are almost static trends observed over the past 15 years, especially in premeno-
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Introduction

Cardiovascular disease (CVD) has been considered since
times immemorial to be a man’s domain. There is a notion
among women and their treating physicians that they are
relatively protected from it. Recent studies indicate quite the
opposite, with CVD becoming the etiological factor of every
one in four deaths in women, not sparing even the young.!

Literature has enough evidence to suggest that women
have a unique risk profile predisposing to develop CVD.??
Despite this, it is disheartening to see that women across the
globe continue to be unaware of their CVD risk and rarely
present for cardiac health checkup.*®

The present study aims to analyze the attendance of wom-
en for routine health checkup in the outpatient department
(OPD), hereby looking at the trends of cardiac health aware-
ness over the past 15 years.

Materials and Methods

This study is a retrospective review of records of patients
treated at a tertiary care hospital of North India. The study
consisted of 32,831 patients who were attending the hospital
for routine cardiac health checkup during a period ranging
from 2003 to 2017.

The inclusion criteria were all consecutive asymptomat-
ic patients presenting for routine cardiac preventive health
checkup. The exclusion criteria were patients with preexist-
ing cardiac illness presenting to the OPD for the management
or follow-up and symptomatic patients presenting to the
OPD for the treatment.

The women were divided into three subgroups, that is,
premenopausal (< 45years), perimenopausal (45-55 years),
and postmenopausal (above 55 years).”® The men presenting
to the health checkup department were also further classified
in these age groups, that is, less than 45 years, 45 to 55 years,
and more than 55 years.

The attendance of the male and female patients to the
health checkup department was noted and the time trends
were observed over 15 years. The yearly fraction of the pre-
senting patients as well as cumulative data of attendance to
the OPD was analyzed. The cumulative 15-year time zone
was subdivided into three groups of 5 years each. The three
time zones were classified as time zone 1 from 2003 to 2007,
time zone 2 from 2008 to 2012, and time zone 3 from 2013
to 2017. The area of living and, henceforth, the domicile of
presenting population were also noted.
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pausal age group and rural domicile. Corrective actions inclining toward campaigns
and communication to distribute information on cardiac disease prevention and treat-
ment modalities among women are needed to curb CAD. This may promote early
detection of CAD leading to early interventions to promote a healthy heart among
women. Recommendations and necessary actions steps for a woman oriented cardiac
program are the need of the hour.

Data were described in terms of range; mean * standard
deviation (+ standard deviation), frequencies (number of
cases), and relative frequencies (percentages) as appropri-
ate. For comparing categorical data, chi-squared (y?) test
was performed and exact test was used when the expected
frequency is less than 5. The Jonckheere-Terpstra and Cuzick
method was used to test trend across different time periods
for categorical variables. A probability value (p value) less
than 0.05 was considered statistically significant. All statisti-
cal calculations were done using SPSS (Statistical Package for
the Social Science) version 21 (IBM Corp.) and Stata version
12 (Statacorp LP, USA).

Results

Total 32,831 consecutive patients attended the routine car-
diac health checkup during the study period from 2003 to
2017, in which 9,211 (28.1%) patients were women and
23,620 (71.9%) patients were men.

The attendance of males was 71.9 + 2.6% versus 28.1 + 2.5%
in females throughout all the time zones (=Fig. 1).

In the time trends analysis over 15 years, a subtle increase
in the percentage of women presenting to health checkup
was observed (22.10% in 2003, 26.4% in 2008, 29.9% in 2013,
and 29.3% in 2017 [p = 0.000, X?=49.348]). In contrast atten-
dance of men was 77.9% in 2003, 73.6% in 2008, 70.1% in
2013, and 70.7% in 2017 (p = 0.000, X? = 49.348).

Time trends observed over the past 15 years were nearly
static and revealed low female attendance ranging from

28.1+2.5%

W Female
o Male

71.9+2.6%

Fig. 1 Low female versus male attendance in cardiac health checkup
in outpatient department.



22.10 to 29.9% in comparison to male attendance ranging
from 70.1 to 77.9%. (p = 0.000) (~Figs. 2 and 3).

A cumulative assessment in the three time zones revealed
that the female to male percentage was 24.2 versus 75.8%,
27.1 versus 72.9%, and 29.2 versus 70.8% in time zones 1, 2,
and 3 (p = 0.000, X?=39.212), respectively (~Fig. 4).

In the entire population (men and women), maximum
attendance to routine cardiac health checkup was of patients
> 55 years of age, that is, 41.6% (n = 13,667), followed by
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Fig. 2 Low female versus male attendance on yearly basis during
study period. Slight improvement in female attendance noticed.
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Fig. 3 Time trends analysis over 15 years with low female attendance.
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Fig. 4 Static low female versus male attendance in the three cumu-
lative time zones.
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patients in the age group of 45 to 55 years, that is, 31.3%
(n = 10,289), and the least percentage was of patients
<45 years of age, that is, 27.0% (n = 8,875) (~Fig. 5).

Among the total women (9,211) presenting for the
checkup (28.1%), it was observed that most women were
in postmenopausal age group (n = 3945) (42.8%) followed
by perimenopausal age group (n = 3,189, 34.6%) and least
in premenopausal age group (n = 2,077) (22.5%) during the
timeline of the study.

A similar trend was observed with male attendance
(n = 23,620) in the corresponding age groups (i.e., 9,722
(41.2%), 7,100 (30.1%), and 6798 (28.8%), respectively,
[p = 0.000, X>=143.645]). The attendance of men at all age
group was significantly higher versus than that of women.
This was especially true in younger population (< 45years)
where percentage of males being 76.6% (n = 6798) and input
of females being 23.4% (n = 2077) (p = 0.000) (~Fig. 6).

Noteworthy was the trend of urban women (69.6%) pre-
senting in higher numbers as compared with women of
rural domicile (30.4%). Attendance from rural domiciles and
residence showed a gradual but much needed increase in
percentage across years starting from 18.8% in time zone 1,
leaping to 25.9% in time zone 2, and further rising to 31.9%
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Fig. 5 Age wise trend of attendance to health checkup in outpatient
department.
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Fig. 6 Low premenopausal female attendance to cardiac health
checkup in outpatient department versus male in similar age groups.
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in time zone 3 (number of patients from rural domicile
(n,) = 9,172). On the contrary, attendance from urban resi-
dences showed a decline from 81.2% in time zone 1 to 74.1%
in time zone 2 to 68.1% in time zone 3 (p = 0.000, X?=278.612)
(=~Fig. 7).

The tendency of higher postmenopausal women atten-
dance as compared with pre- and perimenopausal was prev-
alent in urban as well as rural areas, that is, > 55 years of age
(n,=1,206, p, = 44.3%) (number of patients from urban domi-
cile [n,] = 2,708, percentage of patients from urban domicile
[p,] =43.5%), followed by perimenopausal (n,=898, p = 33.0%)
(n,=2229, p,=35.8%), and then premenopausal (n=620,
p= 22.8%) (n,=1285 p,=20.7%) (p = 0.013, X*=8.626). The
attendance of women from urban domicile was higher than
women of rural domicile at all instances (~Fig. 8).

Similar trend is observed in men as well with the atten-
dance of urban men (p = 71.9%, n = 16507) being more than
the rural men (p = 28.1%, n = 6,448). The maximum input
was from age > 55 years, followed by 45 to 55 years, and then
<45 years (p = 0.000, X>=19.154).

Discussion

This is the first study attempting time trends of women
awareness toward their cardiac health in this part of the
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Fig. 7 Improved rural attendance over the three cumulative time
zones of study.
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Fig. 8 Low rural attendance to cardiac health checkup in outpatient
department.
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developing world. Since times immemorial, there has been
a gender bias in assessment, management, and preventive
protocols followed by women themselves and their treat-
ing physicians with regard to their CVD.* This could be so
because women might have a varied presentation that wide-
ly deviates from routine and can get easily ignored. Also, the
general belief that women are protected from heart diseases
prevails. Women have high mortality as compared with men
of same age for occurrence of CVD%'3 along with a unique risk
profile.'15

In the present study, mean attendance of women
(28.1 + 2.5%) over the past 15 years presenting for routine
preventive cardiac health checkup was significantly lower
than that of men (i.e., 71.9 * 2.6%). Encouraging to note was
the subtle increase in the percentage of women attendance
over the various time zones but the numbers are still signifi-
cantly less. A recent survey VEDNA (visualising the extent of
heart disease in Indian women) reports an increasing inci-
dence of CVD in women (16-20%) with a 10 to 15% rise in
younger women aged 20 to 40 years.> This was attributed to
the changing lifestyle of the modern women who stressfully
juggled between professional and personal lives. In spite of
reported rise in CVDs in women, their attendance and aware-
ness with regard to their cardiac health remain almost static
as seen in our study.

On scrutinizing the data obtained, it was established that
the maximum participation of women was from the > 55years
(42.8%) age group followed by 45 to 55 years (34.5%) and the
least in < 45 years (22.5%), which is significantly bleak, high-
lighting the lack of awareness of younger women to their car-
diac health. This might be a reflection of the thought process
that CVD affects older women and the younger population
is relatively protected. Pregnancy and autoimmune diseases
are unique pathogenic factors in these younger women and
can be harbingers of CVDs in the future.'®!” Pregnancy-re-
lated complications such as pre-eclampsia, gestational dia-
betes, maternal placental disorders, and arrhythmias can be
etiopathogenic factors for future CVDs.!®8 Accordingly, the
women who suffer from complications during pregnancy
should be made aware of this possibility. They should be on
the radar and should undergo regular cardiac health check-
ups to decrease the incidence of delayed diagnosis and treat-
ment in the advent of CVDs.

Also, interesting to note is the rising trends in percent-
age of rural population (12.8-32.9%) attending the health
checkup, especially rural women. Though the number is still
significantly low compared with urban domicile, this trend
appears to be encouraging.

The finding of our study is not unknown to mankind.
Probably this scenario appears to be same cross the world. A
recent analysis in circulation by ACC/AHA reported that only
46% women recognized CVD as the leading cause of death in
women.® The ignorance stands among not only the women,
but their treating physicians also as reported by Bairey Merz
etal.’® Only 38% of women reported that their doctors had dis-
cussed heart disease with them. Health promotion campaigns
like “Heart Truths” and “Red Dress” in the American continent
helped improve recognition of cardiac risk in women.?



Necessary actions should be taken not only by health
institutes but by private as well as public sectors to avoid
morbidity and long-term mortality from CVDs in wom-
en. The actions should aim at primary prevention of CAD
with dietary and lifestyle modification and medical therapy
according to the risk profile of women. Primary health work-
ers should be engaged to disseminate knowledge and pro-
mote regular health checkups in women of rural residence.
Women health camps, heart rallies, and runs should be orga-
nized as mass level projects to bring about awareness to the
masses. Similar efforts done in other developing nations have
been successful.?! Cardiac health awareness seminars can be
organized in educative institutions including schools and col-
leges for the students as well as teachers (of which women
are a significant number) so as to inculcate the awareness in
the early years.

The supposed limitations of our study were the assump-
tion of premenopausal, perimenopausal, and postmeno-
pausal phases (i.e., premenopausal—less than 45 years, per-
imenopausal—45 to 55 years, and postmenopausal—above
55 years) and use of convenience sampling and the collection
setting. This study collected data from patients who were
more available than average patients in a hospital setting.
This data might not actually be corroborative with the aware-
ness of women about their cardiac health. It is possible that
women cognizant of their cardiac health are not able to reach
health checkups due to lack of financial, emotional, and cir-
cumstantial support. The results might also be biased by the
time series design which we have employed for attendance
at the OPD.

Conclusion

Cardiac health awareness is significantly lacking among
women as compared with men. There are almost static
trends observed over the past 15 years; time trends espe-
cially in pre-menopausal age group and rural domicile.
Hence, corrective actions inclining toward campaigns and
communication to disseminate cardiac prevention and
treatment modalities among women are needed to curb
CAD. Effective stratification methods can be employed to
cover as large population as possible by door to door or
mobile van services. Health promotion should aim to create
and reflect flavor of the domicile in order for the message
to be understood and to be effective at a local ethnic level.
Moreover, there is a need to promote early detection of CAD
in order for the interventions to be effective for a healthy
heart among women in North India. Recommendations and
necessary steps for a woman oriented cardiac program are
the need of the hour.
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