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Abstract

Objective: Family history, one of the traditional tools in clinical medicine, is frequently neglected which can be used to identify persons
at increased cardiovascular disease (CVD) risk. The present study aimed to determine the influence of family history on cardiovascular
health.

Methodology: A cross sectional study was conducted on the retired defense personnel to study the relation of socio-demographic varia-
bles, physical activity, body mass index, sleep, stress and metabolic syndrome with family history from Jun to Oct, 2013. Chi Square test
was used with statistical significance of P value <0.05.

Results: A positive family history was reported among 32.77% of the study subjects with statistically significant higher recording by
females (60.87%; P <0.01), those who were aged 20-60years (62.60%; P<0.001), and had higher education level (42.61%; P<0.05). A
statistically significant stress (29.56%; P<0.001), sedentary lifestyle (72.17%; P<0.05) and insomnia (29.56%) was reported among sub-
jects reporting positive family history. A statistically significant prevalence of metabolic syndrome (36.53%; P<0.05), hypertension
(56.52%; P<0.01), obesity (54.78%), dyslipidemia (33.05%; P<0.05) and dysglycemia (31.31%; P<0.05) was more in subjects reporting
positive than negative family history (metabolic syndrome: 23.73%; (P<0.05); hypertension: 41.52% (P<0.01); obesity: 50.00%;
dyslipidemia: 21.61% (P<0.05); dysglycemia: 21.19% (P<0.05)).

Conclusions: A statistical association between positive family history and metabolic syndrome shows CVD susceptibility which prompts
to utilize every opportunity to involve concerned families in health education by promoting healthy lifestyle changes in their diet and

physical activity.
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1. Introduction

Cardiovascular disease (CVD) is a complex disease involving
interactions among genes, environment and behaviors (Bertuzzi et
al. 2003). In terms of attributable deaths; the leading CVD risk
factor that can be controlled, treated or modified is raised blood
pressure (to which 13% of global deaths is attributed), followed by
tobacco use (9%), raised blood glucose (6%), physical inactivity
(6%), and overweight and obesity (5%) (World Health Organiza-
tion 2011). However, there are some risk factors in addition to
these modifiable risk factors that cannot be changed or treated
which includes age, gender and family history.

It is well known that females are prone to coronary heart disease at
least 10 years later than men. A positive family history of CVD
increases the risk further, where if a first-degree blood relative has
had coronary heart disease or stroke before the age of 55 years (for

a male relative) or 65 years (for a female relative) (Chobanian et al.

2003). Compared to persons with no family history, those with a
family history of CVD are 1.5 to 9.0 times more likely to develop
CVD, depending on the relation, number and age of onset of the
relative(s) (McCusker et al. 2004). Moreover, if both parents have
suffered from heart disease before the age of 55, the risk of devel-
oping heart disease can rise to 50% compared to the general popu-
lation. A chance of having a stroke is increased if first-degree
relatives have had strokes especially at a young age, and the risk
further increase if relative is a mother. Moreover, inheriting hyper-
tension is a key factor in the familial link of ischemic stroke. An-
other inherited condition known as familial hypercholesterolemia

will build up increased low-density lipoprotein cholesterol levels
in the blood and subsequently leads to coronary heart disease.
Type 2 diabetes has a genetic component, and considered as a risk
factor for the development of both diabetes mellitus and cardio-
vascular disease especially if one of the parents developed diabe-
tes mellitus (World Health Federation 2014).

The perception of family history, and thus individual risk, is par-
ticularly important for health promotion (Hunt et al. 2000). One
might expect that individuals with a family history of CHD are
consequently at a higher risk for the disease, and must be more
aware of healthy behaviors. However, individuals at risk for CHD
do not always adopt appropriate health behaviors, either due to the
individual’s inability to change their habits or to simple ignorance.
A high prevalence of CVD and its far reaching societal and eco-
nomic consequences prompts need to trace the risk factors in first-
degree relatives of individuals with CHD, particularly those who
have suffered a premature event, as an approach for CHD preven-
tion and to have a notable public health impact (Chow et al. 2007).
However, little is known about the type of preventive recommen-
dations offered by clinicians to their patients with a family history
of CVD but without CVD, and about the extent to which patients
follow recommendations to reduce their CVD risk. Taking family
history is one of the traditional tools in clinical medicine to identi-
fy person who are at increased risk for CVD, and who thus may be
receptive to and benefit more from interventions aimed at prevent-
ing CVD than patients with no family history; however, it is fre-
quently neglected.
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Thus, an orientation need for those with positive cardiovascular
family history on how to adopt healthier lifestyles is of paramount
interest in public health. Assessing the prevalence of other cardio-
vascular risk factors in subjects with positive cardiovascular fami-
ly history would further help in providing this orientation. Hence,
the present comparative study of socio-demographic variables and
cardiovascular parameters in subjects with positive and negative
family history was designed.

2. Materials and methods

2.1. Design overview

A cross-sectional study was designed to observe the appearance of
other cardiovascular risk factors on the basis of family history.
The selection for the present study was subjects who had been
retired from the defense services; their family members compris-
ing spouse, parents and children; both genders aged above 20
years; and those had attended the polyclinic from June, 2013 to
Oct, 2013. Under the Exservicemen Contributory Health Scheme
(ECHS), all registered members are entitled to free at-the-point-
of-access medical attention and services from the polyclinic being
located at Sultanpur Lodhi, Kapurthala, Punjab (India). Institu-
tional ethical committee approval was obtained prior to the study
start, and informed written consent was taken from all the recruit-
ed subjects. The results were analyzed by Chi Square test with P
value <0.05 as statistically significant.

2.2. Information sources

The multi-parameter and pre-tested data collection forms were
designed on which the clinical history data, physical examination
and biochemical tests were recorded. Questionnaire, Measuring
Tape, Weighing Scale, BP Apparatus, Stethoscope, bacteriological
incubator, Erba glucose kit (GOD-POD method, end point), Erba
triglyceride Des kit (GPO-Trinder method, end point) and choles-
terol kit (Phosphotungstic acid method, end point) were used to
collect the information. All instruments were checked for calibra-
tion before using them.

2.3. Cardiovascular family history

Subjects were asked if their mother, father, siblings, or children
have had CVD defined as a heart attack, myocardial infarction or
cardiac procedures (coronary bypass surgery, balloon angioplasty,
intracoronary stenting); or stroke, cerebral hemorrhage or brain
attack; or diabetes or high blood sugar. The family history was
defined as “positive” when a person was able to recollect the his-
tory of CVD; and “negative” if the interviewed person reported
the absence of a specific condition, and/or didn’t know whether
any relatives had ever been affected with CVD.

2.4. Survey questionnaires

A structured in-person interview was conducted to record socio-
demographic variables and cardio-metabolic risk factors. Metabol-
ic syndrome was defined on the basis of consensus statement for
Asians Indians with three out of five variables abnormal for the
diagnosis: Obesity >25.00kg/m?, fasting blood glucose >100mg/dl
(>5.6mmol/l), hypertension >130/>85mmHg, triglycerides(TGs)
>150mg/dl (>1.7mmol/l) and/or High Density Lipoprotein Choles-
terol(HDL-C) <40mg/dl (<1.03mmol/l) in men or <50mg/dI
(<1.29mmol/l) in women. It includes those previously diagnosed
with hypertension, high TGs, low HDL-C, impaired fasting glu-
cose (IFG), impaired glucose tolerance (IGT) or diabetes mellitus
and being on treatment for these disorders (Misra et al. 2009).
Men alcohol intake is limited to <2 drinks per day; and for women
and lighter weight persons, it is limited to <1 drink per day (1
drink = 1/20z or 15ml ethanol (e.g., 120z beer, 50z wine, 1.50z
80-proof whiskey)) (Chobanian et al. 2003). Subjects exceeding

their limit were categorized under “Current/Yes” group. Job strain,
social constraints, financial un-stability, health issues, and family
distress were included under “stress” which significantly affects
the daily life activities. Sleep adequacy was evaluated on the basis
of sleep duration (7 to 8 hours), difficulty in initiating and main-
taining sleep, and early awakenings. The regular aerobic physical
activity (e.g., brisk walking) of at least 30minutes per day for most
days of the week was considered adequate (Chobanian et al. 2003).

2.5. Measurements

Height was determined using a wall mounted non-extendable
measuring tape with subjects standing in an erect barefoot position,
arms by side and feet together with 0.1cm precision. Weight
measurements were taken with each subject standing at the centre
of the weighing scale in light clothing with no shoes and socks
with 0.5kg precision. Body mass index (BMI) was calculated as
weight per square meter (kg/m?) and classified on the basis of
consensus statement: Normal weight (18.00-22.99kg/m?), Over-
weight (23.00-24.99kg/m?) and Obesity (>25.00kg/m?) (Misra et
al. 2009). Blood pressure was measured in the right arm with the
subject rested for 5 minutes using a standard mercury sphygmo-
manometer and suitable calibrated cuff. A venous blood sample
was obtained from all the pre-informed individuals after 8-10
hours of fasting to measure blood glucose, TGs and HDL-C levels.

3. Results

All patients (N=351) were divided on the basis of cardiovascular
family history: positive (N=115; 32.77%) and negative (N=236;
67.24%). Table 1 displays 13.04%, 49.56% and 37.39% of sub-
jects with positive family history were in 20-40years, 41-60years,
and >60years of age group; and those with negative family history
had 05.93%, 36.44% and 57.63% for the same age groups, respec-
tively. It shows statistically significant subjects who reported posi-
tive family history were in 20-60years of age group (62.60%;
P<0.001), and those reporting negative family history were
>60years old (57.63%; P<0.001), respectively. A statistically sig-
nificant females (60.87%; P<0.01) had more frequently stated
positive family history than males (54.66%; P<0.01). Further, a
statistical significant association was found between positive fami-
ly history and higher education level (42.61%; P<0.05); where
subjects with nollittle, primary, secondary and graduation had
reported 20.87%, 36.52%, 36.52% and 06.09% of positive family
history; and 35.59%, 28.81%, 31.78% and 03.81% of them had
stated negative family history for the same education categories,
respectively. Similarly, positive family history was more stated by
subjects belonging to middle (67.83%) than upper (61.44%) social
class. However, the study found no significant differences be-
tween the prevalence of positive family history on the basis of
employment status.

Table 1: Comparisons of the Socio-Demographic Variables in the All
Study Subjects”

Cardiovascular family history

Category Positive Negative P value
(115) (236)

AGE (years)
20-40 13.04 (15) 05.93 (14) 14.19
41-60 49.56 (57) 36.44 (86) ( <(') 001)
>60 37.39 (43) 57.63 (136) :

SEX

Male 39.14 (45) 54.66 (129)
Female 6087 (10) 4534 (107) (45 (<001)

EDUCATION
No/Little 20.87 (24) 35.59 (84)
Primary 36.52 (42) 28.81 (68) 8.31 (<0.05)
Secondary 36.52 (42) 31.78 (75)
Graduation 06.09 (07) 03.81 (9)

SOCIO ECONOMIC STATUS

Middle 67.83 (78) 61.44 (145) 135
Upper 32.17 (37) 38.56 (91) ’
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OCCUPATION
Homemaker or Re-
tired 70.43 (81) 70.76 (167) 0.04
Einployed 20.56 (34)  29.24 (69)

“parentheses represent absolute number of subjects.

Table 2 reflects 20.87%, 24.35% and 54.78% of subjects with
positive family history were in normal, overweight and obesity
ranges; and those reporting negative family history had 30.93%,
19.07% and 50.00% for the same groups, respectively. It shows a
higher prevalence of obesity (54.78%) and normal weight
(30.93%) among subjects reporting positive and negative family
history, respectively. Figure 1 further reflects that obesity increas-
es at a higher rate as age advances in subjects stating positive fam-
ily history.

100.00%

90.00%
80.00% Positive
70.00% family
60.00% history
50.00% /
40.00%
30.00% = 4// Negative
20.00% _—% family
10.00% history
0.00%
Normal Overweight Obesity
weight
Fig. 1. BMI specific relation of cardiovascular family

history

Table 2 further reveals subjects with positive family history
(29.56%) had a higher prevalence of insomnia than negative fami-
ly history subjects (26.69%). No significant relation of family
history and alcohol consumption was found. Contrarily, a statisti-
cally significant stress levels were reported among subjects with
positive (29.56%; P<0.001) than negative (13.14%; P<0.001)
family history. Moreover, statistically significant subjects stating
positive family history leads a sedentary lifestyle (72.17%;
P<0.05), and those with negative family history reports active
lifestyle (40.25%; P<0.05).

Table 2: Comparison of the Other Cardiovascular Risk Factors in Subjects
with Positive and Negative Family History”

P<0.05), and dysglycemia (31.31%; P<0.05) than individuals with
negative family history (hypertension: 41.52% (P<0.01); obesity:
50.00%; dyslipidemia: 21.61% (P<0.05), and dysglycemia:
21.19% (P<0.05)). Figure 2 further compares the graphical presen-
tation of metabolic syndrome and its components among subjects
reporting positive and negative family history.

100.00%
90.00% B Metabolic
80.00% syndrome
70.00% ¥ Hypertension
60.00%
50.00% Obesity
40.00%
20.00% Duysal .
10.00% ysglycemia

0.00% -~ T
Positive family Negative family
history history

Fig. 2. Graphical prevalence ofmetabolic syndrome and
its components in relation to family history

Table 3: Comparison of the Metabolic Syndrome And Its Components in
All the Study Subjects”

Cardiovascular family history

Category Positive (115) Negative (236) P value
Normal Diseased  Normal Diseased
Metabolic 63.48 36.53 76.27 23.73 6.31
Syndrome (73) (42) (180) (56) (<0.05)
Hypertension 43.48 56.52 58.47 41.52 6.98
(50) (65) (138) (98) (<0.01)
. 45.22 54.78 50.00 50.00
Ol 2) 63) i) (8 o1
L. 66.96 33.05 78.39 21.61 5.36
DRElTeame)  eop (38) ass) (1) (<0.05)
Dysglycemia 68.70 3131 78.81 21.19 431
(79) (36) (186) (50) (<0.05)

“parentheses represent absolute number of subjects.

Table 4 revealed 21.74%, 23.48%, 13.05% and 59.14% of subjects
inherited or shared positive family history from their mother, fa-
ther, both parents, and siblings, respectively. Moreover, 100%,
33.05% and 05.22% of subjects had one, two, and three and more
relatives affected in their families, respectively.

Category Cardiovascular family history P value Table 4: Characteristics of Subjects with Positive Cardiovascular Family
Positive (115) Negative (236) History (N=115)
BODY MASS INDEX Category Percentage Number of subjects
Normal 20.87 (24) 30.93 (73) RELATIVE AFFECTED
Overweight 24.35 (28) 19.07 (45) 422 Mother 21.74 25
Obesity 54.78 (63) 50.00 (118) Father 23.48 27
ALCOHOL CONSUMPTION Both parents 13.05 15
Yes 23.48 (27) 24.58 (58) 0.06 Sibling 59.14 68
No 76.52 (88) 75.42 (178) ' NUMBER OF RELATIVES AFFECTED
SLEEP ADEQUACY One 100 115
Adequate 70.43 (81) 73.30 (173) 031 Two 33.05 38
In adequate 29.56 (34) 26.69 (63) ' Three and more 5.22 6
STRESS LEVELS
Significant 29.56 (34) 13.14 (31) 13.83 (<0.001) . .
Insignificant  70.44 (81) 86.86 (205) 4. Discussion
PHYSICAL ACTIVITY
Adequate 2183 (32) 40.25 (99) 5.17 (<0.05) Self-reported family histories of disease, defined as the recollec-
Inadequate 72.17 (83) 59.75 (141) ' '

“parentheses represent absolute number of subjects.

Table 3 depicts statistically significant higher prevalence of meta-
bolic syndrome and its components in subjects stating positive
(36.53%; P<0.05) than negative (23.73%; P<0.05) family history.
It further shows subjects reporting positive family history had
statistically significant higher prevalence of hypertension
(56.52%; P<0.01), obesity (54.78%), dyslipidemia (33.05%;

tion of a diagnosis in a first-degree relative, are easy to ascertain,
and several studies have demonstrated the accuracy of such histo-
ries (Allen et al. 1987). Reporting of a family history depends on
the prevalence of the diseases, the number of family members
affected, availability of diagnostic facilities, health seeking behav-
ior of patients, and on how familiar they are with diagnoses of
their family members (Van der Sande et al. 2001).

The current study reported positive family history among 32.77%
of the study subjects, and negative or unaware status in 67.24% of
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the subjects. Similarly, Zlot et al. (2010) found 38% of the study
participants were reporting a family history of CVD. Furthermore,
McCusker et al. (2004) has given a national estimate of 43% for
all the U.S. adults, with and without CVD, who reported having a
family history of CVD. The Eurospire epidemiological survey
(1997) has indicated that up to 52% of the population has positive
family history of CHD, whilst 37% have a family history of prem-
ature CHD. Various studies has shown that high recording levels
was found for some of the risk factors such as blood pressure,
cholesterol and smoking, but levels of family history recording
ranged from 19 to 81% in patients aged 60—75, and was dependent
on the practice (Sheerin et al. 2007). However, the level and
quality of recording was still low, and suggested that the addition
of more systematic family history may increase the proportion of
individuals identified with high cardiovascular risk for targeting of
preventive interventions by up to 40% (Qureshi et al. 2012).

The present study (Table 1) observed that subjects reporting posi-
tive family history were younger (20-60years; 62.60%) than those
stating negative status (>60years; 57.63%). Tavares et al. (2011)
reported the proportion of subjects with a family history of CHD
was significantly more in >40 years than 18-39 years of age. Zlot
et al. (2010) further noticed persons with a positive family history
were older with a mean age of 51.2 years than those without a
family history (mean age = 42.0 years). Moreover, Dhiman et al.
(2014) showed patients aged 50-59 and 60-69 had higher odds of
having their family history recorded compared to those aged 20—
29 and above 80.

Females (60.87%) were more frequently recorded with positive

family history than males (54.66%). Similarly, Van der Sande et al.

(2001) and Zlot et al. (2010) found a higher reporting of family
history by females in their study population. A positive association
between family history and high education level (42.61%; P<0.05)
in the current study was found consistent to Van der Sande et al.
(2001). Conversely, Tavares et al. (2011) observed more reporting
of positive family history by less educated subjects. However, it
has been reported that health care and health behaviors did not
differ significantly between individuals with and without a family
history of CHD, which might be contributed to non-receiving of
health behavior recommendations or information on their health
risk for developing the disease by individuals with CHD family
history. Nevertheless, having a perception of risk does not neces-
sarily translate into positive behavioral changes. Some research
suggests that increased perception of familial risk does not lead to
changed behavior; where some people may even adopt a fatalistic

outlook and make no efforts to decrease their risk (Kip et al. 2002).

On the other hand, it has been shown that having a close family
member with a chronic disease may increase perception of risk
and encourage health-promoting behaviors, such as weight control

and fruit and vegetable consumption (Baptiste-Roberts et al. 2007).

A statistically significant sedentary lifestyle was reported by sub-
jects with positive family history (72.17%; P<0.05). Similarly,
Endre et al. (1994) noticed lower levels of physical activity among
the family members of hypertensives. However, having witnessed
the burden of these diseases within the family, people are more
likely to be motivated to modify their behavior; their motivation
for behavior change will therefore be higher than that among the
general population (Van der Sande et al. 2001).

The present study observed insomnia more among subjects report-
ing positive (29.56%) than negative family history (26.69%). Sim-
ilarly, Williams et al. (2007) found short sleepers were more prone
to have a family history of diabetes and were more likely to have a
history of hypertension compared to subjects with sleep durations
of >6 hours. Furthermore, a statistically significant stress was ob-
served among subjects with positive (29.56%; P<0.001) than neg-
ative (13.14%; P<0.001) family history in the current study. Simi-
larly, Hamang et al. (2011) reported that history of a recent sudden
cardiac arrest in the family was independently related to general
anxiety and depression, regardless of disease status which might
be contributed to fear of living with the underlying genetic risk of
a life-threatening disorder and the uncertainty regarding cardiac

symptoms, especially among patients with higher levels of heart-
focused anxiety.

A statistically significant (Table 3) metabolic syndrome and its
components was observed in subjects with positive (36.53%;
P<0.05) than negative (23.73%; P<0.05) family history. Similarly,
Dallongeville et al. (2006) observed metabolic syndrome associa-
tion with parental premature CVD independently of other classical
cardiovascular risk factors, suggesting that metabolic syndrome is
a contributor to the familial aggregation of premature CVD. As the
metabolic syndrome clusters several metabolic disorders, one
possibility could be that parents concentrate similar factors which
results in an increased CVD risk. Furthermore, the present study
found subjects with positive family history had statistically sig-
nificant higher prevalence of hypertension (56.52%; P<0.01),
obesity (54.78%), dyslipidemia (33.05%; P<0.05) and dysglyce-
mia (31.31%; P<0.05) than individuals with negative family his-
tory (hypertension: 41.52% (P<0.01); obesity: 50.00%; dyslipide-
mia: 21.61% (P<0.05), and dysglycemia: 21.19% (P<0.05)).
Grotto et al. (2003) has further shown similar association between
individual components of the metabolic syndrome such as body
weight, glucose intolerance, elevated triglycerides or hyperten-
sion, and parental CVD. Conversely, Zolt et al. (2010) reported
that although family history of CVD was associated with high
cholesterol; but, no association of diabetes or obesity was found
with positive history.

It has been suggested that positive family histories might be un-
derestimated, particularly for hypertension, which may often re-
main subclinical as long as damage to target organs remains
within acceptable limits for an affected individual. Thus, nor-
motensive people with a family history have been classified as
“‘normotensive hypertensives’’. However, underreporting might
be less marked for diabetes, which tends to manifest itself earlier
than hypertension, and for obesity, which is a visible condition
and less dependent for its diagnosis on medical testing (Van der
Sande et al. 2001).

The study further reveals 21.74%, 23.48%, 13.05% and 59.14% of
subjects inherited or shared positive family history from their
mother, father, both parents and siblings, respectively (Table 4).
Furthermore, Harrap et al. (2000) has shown that shared environ-
mental effects on CHD risk are stronger for sibling pairs than
parent—offspring pairs and thus contributing to familial aggrega-
tion of CHD. Sesso et al. (2001) has noticed maternal history of
myocardial infarction (MI) appears to predict CVD at least as
strongly as paternal history, and even at older ages of maternal
M.

Limitations: A cross-sectional design could limit the control, cau-
sality, and generalizability of the study. Another potential limita-
tion is lack of validation of self-reports of family history and age
at onset of CVD among family members which might subject to
recall bias and under-reporting. Yet, despite under-reporting, posi-
tive disease associations are consistently observed, and as a result,
use of family history can help to stratify disease risk in the popula-
tion. A longitudinal analysis might further enhance the ability to
examine risk reduction practices over time.

5. Conclusion

A statistical association between positive family history and meta-
bolic syndrome shows CVD susceptibility. Hence, health profes-
sionals who deal with patients with cardiovascular diseases should
utilize every opportunity to involve the concerned families in
health education by promoting lifestyle changes in their diet and
physical activity which might contribute to the control and preven-
tion of cardiovascular diseases.
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