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Abstract
Self-reported family history of cardiovascular disease (CVD)Background: 

is an independent risk factor for future coronary heart disease (CHD)
events. However, inclusion of family history of CVD in the traditional risk
scores failed to improve risk prediction of CHD. It is proposed that family
history of CVD may substantially increase the risk of CHD among younger
individuals.

We conducted a matched case-control study with 170Methods: 
hospital-based premature CHD patients (<55 years in men and <65 years in
women) from a tertiary care centre in Thiruvananthapuram, Kerala and age
and sex matched community-based controls in 1:1 ratio. Conditional logistic
regression analysis was conducted to assess the independent association
of family history of cardiovascular disease (CVD) and premature CHD. We
estimated McNemar's odds ratios and their 95 percent confidence intervals.

The prevalence of any family history of CVD and CHD in theResults: 
control population was 24% and 21%, respectively. The family history of
CVD was independently associated with premature CHD (odds ratio (OR) =
9.0; 95% confidence interval (CI) 4.7–17.3). There was a dose-response
relationship between family history and premature CHD as the risk
increased linearly with increase in number of affected family members.

Family history of CVD is an independent risk factor forConclusions: 
premature CHD. The risk of premature CHD increases linearly with
increase in number of affected family members. Collecting family history
beyond parental history of CVD is important for risk stratification. Targeting
young individuals with family history of CVD for intensive risk reduction
interventions may help to prevent future events.

Keywords
Cardiovascular disease, premature coronary heart disease, family history,
India

1 1 2

3 1

1

2

3

   Reviewer Status

  Invited Reviewers

 

version 2

(revision)
12 Jun 2020

version 1
16 Apr 2020

 1 2

report report

, Christian Medical College,Nitin Kapoor

Vellore, India
University of Melbourne, Melbourne, Australia

, Christian Medical College,Vineeth Thomas

Vellore, India

1

, Northeastern Indira GandhiAmit Malviya

Regional Institute of Health and Medical
Sciences (NEIGRIHMS), Shillong, India

2

 16 Apr 2020,  :70 First published: 5
https://doi.org/10.12688/wellcomeopenres.15829.1

 12 Jun 2020,  :70 Latest published: 5
https://doi.org/10.12688/wellcomeopenres.15829.2

v2

Page 1 of 14

Wellcome Open Research 2020, 5:70 Last updated: 12 JUN 2020

https://wellcomeopenresearch.org/articles/5-70/v2
https://wellcomeopenresearch.org/articles/5-70/v2
https://wellcomeopenresearch.org/articles/5-70/v2
https://orcid.org/0000-0003-0800-173X
https://orcid.org/0000-0003-3236-4215
https://orcid.org/0000-0003-4172-4307
https://wellcomeopenresearch.org/articles/5-70/v2
https://wellcomeopenresearch.org/articles/5-70/v1
https://orcid.org/0000-0002-9520-2072
https://doi.org/10.12688/wellcomeopenres.15829.1
https://doi.org/10.12688/wellcomeopenres.15829.2
http://crossmark.crossref.org/dialog/?doi=10.12688/wellcomeopenres.15829.2&domain=pdf&date_stamp=2020-06-12


 

 This article is included in the Wellcome Trust/DBT
 gateway.India Alliance

 Panniyammakal Jeemon ( )Corresponding author: jeemon@sctimst.ac.in
  : Conceptualization, Data Curation, Formal Analysis, Investigation, Methodology, Project Administration, Software,Author roles: Chacko M

Supervision, Validation, Writing – Original Draft Preparation, Writing – Review & Editing;  : Conceptualization, Methodology, Supervision,Sarma PS
Writing – Review & Editing;  : Conceptualization, Data Curation, Methodology, Writing – Review & Editing;  : DataHarikrishnan S Zachariah G
Curation, Methodology, Writing – Review & Editing;  : Conceptualization, Formal Analysis, Funding Acquisition, Methodology,Jeemon P
Supervision, Writing – Review & Editing

 No competing interests were disclosed.Competing interests:
 Panniyammakal Jeemon was supported by the Wellcome Trust/DBT India Alliance Clinical and Public Health IntermediateGrant information:

Fellowship [grant number IA/CPHI/14/1/501497].
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

 © 2020 Chacko M  . This is an open access article distributed under the terms of the  , whichCopyright: et al Creative Commons Attribution License
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

 Chacko M, Sarma PS, Harikrishnan S   How to cite this article: et al. Family history of cardiovascular disease and risk of premature
 Wellcome Open Research 2020,  :70 coronary heart disease: A matched case-control study [version 2; peer review: 2 approved] 5

https://doi.org/10.12688/wellcomeopenres.15829.2
 16 Apr 2020,  :70 First published: 5 https://doi.org/10.12688/wellcomeopenres.15829.1

Page 2 of 14

Wellcome Open Research 2020, 5:70 Last updated: 12 JUN 2020

https://wellcomeopenresearch.org/gateways/ia
https://wellcomeopenresearch.org/gateways/ia
https://wellcomeopenresearch.org/gateways/ia
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/wellcomeopenres.15829.2
https://doi.org/10.12688/wellcomeopenres.15829.1


Introduction
Globally, cardiovascular diseases (CVD) remain one of the  
single largest contributors to mortality1. The CVD epidemic is 
advancing rapidly in low- and middle-income country (LMIC) 
settings and India is not an exception2. Coronary heart dis-
eases (CHD) is a major constituent of CVD in India3, which 
is attributable to approximately two-thirds of the total CVD  
burden. In India, CHD affects in the productive age groups and 
younger people are affected disproportionately as compared to  
high-income country settings4.

Family history of CVD is an important risk factor for develop-
ment of future CHD5. However, inclusion of family history of  
CVD in the traditional risk scores failed to improve risk  
prediction of CHD6. It has been however postulated that family  
history is strongly associated with development of premature  
CHD events. Only a few risk equations, like QRISK27, JBS38  
and Reynolds9, use family history of CVD for assessing future  
risk. Since the risk scores consider age as an important risk  
factor for CHD, the risk associated with family history in  
premature CHD gets diluted in the risk equations. Hence, it is 
important to study the significance of a positive family history  
of CVD in a subgroup of patients with premature CHD.

Family history is an important constituent of the health history  
of any patient and may imply the shared family behaviour,  
environment and genetic heritage. Although a detailed family  
history that includes number of relatives, age, and sex of the 
affected individual may make it relatively harder to acquire  
during clinical visits, the complexity in detailed family history  
collection is similar to other behavioural risk measurements.  
Further, the role of detailed family history in premature  
CHD is not studied in detail in the LMIC settings due to the  
undervaluation of such data  collection efforts.

Ideally, CVD prevention should start early in life for limiting the 
cumulative lifetime exposure to risk conditions and to achieve 
global risk reduction. However, it would be difficult to target 
everyone in the CHD prevention models or programme. Risk 
stratification based on a relatively easy and cheap measurement  
tools may help to identify high risk sub-groups for intensive CVD 
risk reduction. Family history of CVD often demonstrates lifetime 
exposure to shared family behaviour and environment10. Although 
family history is a non-modifiable risk factor, it is possible to 
reduce the total CHD risk among individuals with a strong fam-
ily history of CHD by modifying their exposure to other known  
risk factors early in life11. We conducted a study to assess the 
strength of independent relationship between detailed family  
history of CVD and premature CHD among Indians.

Methods
Study design
We conducted a matched case-control study in Kerala, India.

Study settings
The cases were identified from a tertiary care speciality hospital 
for cardiovascular conditions in Thiruvananthapuram district,  
Kerala, India. The controls were identified from a representative 
community based prevalence survey of CHD and their risk  
factors from Thiruvananthapuram district, Kerala12. The Cardio-
logical Society of India Kerala chapter Coronary artery disease 
and its Risk factors Prevalence (CSI Kerala CRP) study was a 
cross-sectional survey to assess the prevalence of coronary artery  
disease and its risk factors in Kerala. The CSI Kerala CRP 
study collected data from both urban and rural areas of three 
different districts in Kerala. We used the data collected from 
Thiruvananthapuram district to identify the controls. The data  
collection methods of CSI Kerala CRP study have been  
explained in detail elsewhere13,14.

Study population
Patients with established CHD either confirmed by coronary angi-
ogram (at least single vessel disease with more than or equal to 
70% disease) or evident myocardial infarction from treatment 
history were selected as cases. We restricted the CHD cases  
to men less than 55 years of old and women less than 65 years 
of old (premature CHD)15,16 and included cases only from 
Thiruvananthapuram district, Kerala, India. Eligible cases 
reported to a tertiary care speciality hospital during the period of 
01/09/2015 to 31/08/2017 were included in the study. We used  
the electronic patient records to identify the cases based 
on the eligibility criteria.

Healthy people with no history of cardiovascular disease and 
no signs and symptoms of CHD by electrocardiogram (ECG) 
and Rose Angina Questionnaire (RAQ)17,18 were considered 
as controls. The controls were identified from a representative  
cross-sectional survey conducted in Thiruvananthapuram district, 
Kerala, India as part of the CSI-CRP study12. Individuals with 
any previous history of cardiovascular disease, chronic lung dis-
ease, and cancer were excluded from the study as controls. We also  
excluded pregnant women or people with a severe form of  
disability.

Study variables and data collection
The key exposure variable of interest was family history of 
CVD. We defined the family history of CVD as a history of 
CHD or stroke among any first-degree relatives of the study par-
ticipants. Additionally, we collected information on the number of  
first-degree relatives affected, their age at the time of diagnosis 
and sex16. However, we did not capture data on twins and  
consanguinity as part of family history assessment. We used 
data derived from detailed assessment of behavioural risk factors  
of CVD using a structured tool. Additionally, we measured 
height and weight of all cases and utilised the already measured 
data on these variables from controls. Past history of diabe-
tes, hypertension and dyslipidaemia was obtained. A structured 
interview schedule, which was translated in Malayalam lan-
guage, was used for data collection from cases and controls 
(see Extended data19). Further, we obtained fasting glucose and 

            Amendments from Version 1

In the previous version, we did not capture data on twins and 
consanguinity as part of the family history assessment. A 
statement to this effect has been added in the methodology 
section. Along with stepbrothers and stepsisters, we have 
excluded stepfathers and stepmothers from the family history 
assessment. Other changes are minor in nature. 

Any further responses from the reviewers can be found at the 
end of the article
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blood pressure data from both cases and controls. The data  
collection tools and procedures were exactly same in cases and 
controls. We followed standard techniques according to the  
WHO STEPS manual20.

Definitions
Family history of CHD or stroke in any first-degree relatives 
was defined as ‘any family history’ of CVD. Additionally, we 
used age at diagnosis criteria (<55 years in men and <65 years 
in women) to define the family history of premature CVD. 
Father, mother, brothers and sisters were defined as first-degree 
relatives. Stepfathers, stepmothers, stepbrothers and stepsis-
ters were excluded. Those who ever used any form of tobacco  
were defined as tobacco users. Those who ever used alcohol 
were defined as alcohol users. Moderate to vigorous physical 
activity of less than 150 minutes per week was defined as sed-
entary lifestyle. People who were on treatment for hypertension 
or having systolic blood pressure more than or equal to 140 mm  
of Hg, or diastolic blood pressure more than or equal to 90 
mm of Hg were defined as individuals with hypertension.  
Diabetes mellitus was defined as previous history of treatment 
for high blood glucose or fasting blood glucose more than or  
equal to 126 mg/dl. Treatment history for hyperlipidaemia was 
considered as past medical history of dyslipidaemia. Body  
mass index higher than 25 kg/m2 was defined as overweight.

Sample size
The sample size was calculated with STATA version 1321 and as 
per the method described by Dupont22,23. The sample size was 
calculated with a power of 80% and two-sided confidence level 
of 95%. The expected prevalence of family history of CVD  
among control group was considered as 21%12. We calculated 
the sample size to detect a minimum odds ratio (OR) of 2.4 as 
described in several other studies24–28. For a matched case-control 
study at a case to control ratio of 1:1, the required sample size  
was 162 pairs of cases and controls. We further rounded the  
sample size to 170 cases and 170 matched controls.

Ethical issues
The Institutional Ethics Committee (IEC) of Sree Chitra Tirunal 
Institute for Medical Sciences, Trivandrum approved the study 
(IEC Approval letter: SCT/IEC/1044/MAY-2017). The interview 
for data collection and all measurements were conducted after  
obtaining a written informed consent from each study par-
ticipant. Privacy was ensured during the time of interview and  
confidentiality of all the information collected was maintained. 
The participants had the freedom to refuse participation at the  
beginning or during any stage of data collection.

Study database and matching
A data entry platform was created using EpiData Manager Ver-
sion 4.2. We used EpiData Entry Client Version 4.229 for data 
entry in cases and exported the data set as .csv files. For prepar-
ing dataset of controls, we excluded all probable, possible and  
definite cases of coronary heart disease based on the ECG crite-
ria and Rose Angina Questionnaire from CSI-Kerala CRP study 
dataset. We then conducted an exact matching of cases and con-
trols based on age and gender with a ratio of 1:1 using IBM 
SPSS Statistics for Windows with Python Essentials version  

25 using fuzzy command30. The final analysis was conducted in  
a perfectly matched set of 170 cases and controls.

Data analysis
We performed all data analysis in STATA Version 1321. Continuous  
variables were presented as mean and standard deviation.  
Categorical variables were presented as frequency and percentage.  
We performed conditional logistic regression and estimated 
McNemar’s odds ratio with 95% confidence interval (CI). All 
exposure variables that were associated with CHD outcome in  
the bivariate analysis and known risk factors were taken up for mul-
tivariate analysis.

Results
Descriptive data in the study population
There were 170 cases and 170 paired controls in the study. The 
proportion of women in the study was 25% in each group. The 
mean age of the study population was 49±7 years. A small pro-
portion (2.6%) of the study population was illiterate. The median 
years of formal education was 10 with an interquartile range  
from 7 to 12 years. Near to one-third of the study popula-
tion (31%) held a BPL ration card (low socio-economic group 
with access to free or subsidised food items). The prevalence of 
tobacco use in men was 55%. Half (50%) of men were ever users 
of alcohol. Nearly half (44%) of the study population followed  
sedentary lifestyle. The proportion of diabetes and hypertension 
in the study population was 39% and 41%, respectively. A small 
proportion of the study population was on treatment for dyslipi-
daemia (6.5%). Individual-level results for each participant in each  
group are available as Underlying data31.

Distribution of confounding variables in cases and controls
Due to perfect matching, the mean age and proportion of men 
in cases and controls were the same (Table 1). More than  
one-third of both cases and controls reported below 10th stand-
ard education (37.1% and 38.2%, p=0.99). More than one-third  
of the cases (37.1%) belonged to low socio-economic group, 
while it was one-fourth (25.3%) in controls. Tobacco and alcohol 
use were similar in cases and controls. The overweight propor-
tion was also similar in cases and controls. Almost half of cases 
reported hypertension, while it was less than one-third (31.2%) 
in controls (p<0.001). Similarly, diabetes proportion was higher  
in cases as compared to controls (48.2% vs 29.4%, p=0.001). The 
proportion of participants with dyslipidaemia was also higher  
in cases as compared to controls (9.4% vs 3.5%, p=0.05).

Clinical characteristics of cases
More than half of cases (56.5%) had ST-elevation myocardial 
infarction (STEMI). The proportion of STEMI was dispropor-
tionately higher in men as compared to women (61.4% vs 41.9%:  
Table 2). Triple vessel disease was diagnosed in nearly  
one-third of cases based on angiogram (30.6%). Left main  
coronary artery disease was present in 4.1% of cases.

Family history exposure status in cases and controls
Any family history of CVD (CHD and stroke combined) was 
reported in 24.1% of controls, while it was 71.2% in cases 
(p<0.001). Similarly, proportion of participants with any family 
history of CHD was substantially lower in controls (20.6%) as  
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Table 1. General characteristics of the study population.

Variables Cases 
n=170

Controls 
n=170 P-value Crude OR 

(95% CI)

Age in years, mean (SD) 48.6 (7.2) 48.6 (7.2) 0.999 -

Men, n (%) 127 (74.7) 127 (74.7) 0.999 -

Below 10th standard of 
education, n (%)

64 (37.6) 65 (38.2) 0.999 1.0 (0.6 - 1.6)

Below poverty line, n (%) 63 (37.1) 43 (25.3) 0.026 1.9 (1.1 - 3.1)

Tobacco use, n (%) 80 (47.1) 65 (38.2) 0.125 1.7 (1.0 - 2.9)

Alcohol use, n (%) 68 (40.0) 59 (34.7) 0.370 1.3 (0.8 - 2.2)

Sedentary lifestyle, n (%) 81 (47.6) 68 (40.0) 0.190 1.4 (0.9 - 2.2)

Overweight, n (%) 76 (44.7) 77 (45.3) 0.999 1.0 (0.6 - 1.5)

Hypertension, n (%) 86 (50.6) 53 (31.2) <0.001 2.6 (1.6 - 4.3)

Diabetes, n (%) 82 (48.2) 50 (29.4) 0.001 2.3 (1.4 - 3.6)

Hyperlipidaemia, n (%) 16 (9.4) 6 (3.5) 0.045 3.0 (1.1 - 8.3)

OR, odds ratio; CI, confidence interval.

Table 2. Mode of presentation and angiographic profile of 
the cases.

Variables 
(Cases)

Male 
n=127

Female 
n=43

Total 
n=170

Mode of presentation, 
n (%)

  STEMI 78 (61.4) 18 (41.9) 96 (56.5)

  Non-STEMI 13 (10.2) 6 (14.0) 19 (11.2)

  USA 7 (5.5) 5 (11.6) 12 (7.1)

  AOE 26 (20.5) 12 (27.9) 38 (22.4)

  DOE 3 (2.4) 2 (4.7) 5 (2.9)

Coronary artery disease 
severity, n (%)

  Single vessel disease 32 (25.2) 17 (39.5) 49 (28.8)

  Double vessel disease 51 (40.2) 10 (23.3) 61 (35.9)

  Triple vessel disease 38 (29.9) 14 (32.6) 52 (30.6)

  No or minor disease 6 (4.7) 2 (4.7) 8 (4.7)

LMCA disease, n (%) 5 (3.9) 2 (4.7) 7 (4.1)

STEMI, ST elevated myocardial infarction; USA, unstable angina; 
AOE, angina on exertion; DOE, dyspnoea on exertion; LMCA, left 
main coronary artery disease.

compared to cases (65.3%). Family history of premature CVD 
was high among cases (48.8%) as compared to controls (11.2%). 
Substantially higher proportion of cases reported parental fam-
ily history of both CVD and CHD as compared to their matched 
controls (Table 3). Substantially higher proportion of cases as  
compared to controls reported only one, two and more than  
two affected family members (37.6% vs 18.2%, 18.2% vs 4.1%, 
and 15.3% vs 1.8%, respectively; Figure 1).

Family history and the risk of premature coronary heart 
disease
Both parental and ‘any family history’ of CVD was associated 
with premature CHD (OR=7.2; 95%CI: 3.8-13.5 and OR=9.0; 
95% CI: 4.7-17.3, respectively) in the unadjusted models. Family 
history of premature CVD was also strongly associated with pre-
mature CHD (OR=7.4; 95% CI: 3.8 - 14.3). Adjustment for other 
potential confounders did not attenuate the odds ratio (Table 4).  
In the multivariate model, other major risk factors of premature 
CHD were low socio-economic status, tobacco use, sedentary 
lifestyle, hypertension, diabetes and hyperlipidaemia (Table 4).  
The number of affected individuals in the family history of 
CVD showed a dose-response relationship with premature CHD  
(Figure 1). The OR associated with only one, two or more 
than two affected family members and premature CHD were 
6.4 (95%CI: 3.2-13.0), 12.0 (95%CI: 4.4--.33.0) and 37.0  
(95%CI: 7.7--.178.8), respectively.

Discussion
We demonstrate that independent of age, sex, and other major 
risk factors, family history of CVD is strongly associated with 
premature CHD. The strong association with large effect size 
and dose response relationship of number of family members  
affected and premature CHD clearly indicate a potential causal 
relationship. The exact matching for age and sex probably helped 
us to measure the association totally independent of these two key  
risk factors of CHD.

The dose response relationship observed in our study with the 
number of CVD affected family members and premature CHD 
is consistent with findings from the INTERHEART study32. 
Further, family history not only increases the risk of disease 
but also increases the severity of the disease33. However, the  
exposure variable in the INTERHEART study was just limited to 
parental history of acute myocardial infarction (AMI)32. Only 12% 
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from where we have drawn the cases for the study. We clearly 
demonstrate that individuals with any family history of CVD, 
which consist of nearly a quarter of the population, is clearly a  
high risk group to target for early interventions to prevent  
premature CHD.

We restricted our cases to premature CHD before the age of 
55 years in men and 65 years in women. More than two third of 
cases in our study reported a positive family history. Importantly, 
one third of them reported two or more affected family mem-
bers. This is far higher than the proportion of AMI cases with  
parental history of AMI in the INTERHEART study32. The 
higher proportion of affected individuals is largely due to restric-
tion of cases to premature CHD in our study. Similar findings are  
reported in other studies from India. For example, a regis-
try of young CHD patients from India showed similar higher 
prevalence of family history34. Additionally, in a very large  
community-based study from the USA, the reported prevalence 
of positive family history of CHD was 72% among patients with  
premature coronary artery disease35.

The failure of family history to improve risk prediction beyond 
traditional risk factors in standard risk equations should not 
be construed as proof for no true association of family history  
with CHD. Our data clearly demonstrate that once you bal-
ance the risk due to age and sex, family history is indeed 
a strong predictor of premature CHD. Therefore, targeted  
intervention approaches in people with family history of CVD 
may help in the prevention or delay of CHD in the productive year 
of life. Although part of the risk associated with family history  

Table 3. Strength of association of family history and premature coronary heart disease (CHD).

Variables Cases n=170 Controls n=170 P-value Crude OR (95% CI)

Any family history of CVD, n (%) 121 (71.2) 41 (24.1) <0.001 9.0 (4.7 – 17.3)

Parental family history of CVD, n (%) 104 (61.2) 36 (21.2) <0.001 7.2 (3.8 – 13.5)

Siblings history of CVD, n (%) 56 (32.9) 8 (4.7) <0.001 9.0 (3.9 - 20.9)

Any family history of CHD, n (%) 111 (65.3) 35 (20.6) <0.001 7.9 (4.2 – 14.8)

Parental family history of CHD, n (%) 91 (53.5) 31 (18.2) <0.001 5.6 (3.1 – 10.1)

Siblings history of CHD, n (%) 49 (28.8) 7 (4.1) <0.001 9.4 (3.7 - 23.6)

Any family history of premature CVD, 
n (%)

83 (48.8) 19 (11.2) <0.001 7.4 (3.8 - 14.3)

Parental family history of premature 
CVD, n (%)

52 (30.6) 14 (8.2) <0.001 5.7 (2.7 - 12.2)

Siblings history of premature CVD, 
n (%)

46 (27.1) 5 (2.9) <0.001 11.2 (4.0 - 31.3)

Any family history of premature 
CHD, n (%)

73 (42.9) 18 (10.6) <0.001 7.1 (3.5 - 14.3)

Parental family history of premature 
CHD, n (%)

43 (25.3) 14 (8.2) <0.001 4.6 (2.2 - 9.9)

Siblings history of premature CHD, 
n (%)

41 (24.1) 4 (2.4) <0.001 13.3 (4.1 - 43.1)

OR, odds ratio; CI, confidence interval; CVD, cardiovascular disease.

Figure  1.  Difference  in  the  association  of  number  of 
cardiovascular  disease  (CVD)-affected  family  members  with 
premature  CHD.  Data shown are odds ratios (95% confidence  
intervals).

of the control population reported parental history of myocardial 
infarction in the INTEHEART study, while any family history 
of CVD was reported in almost a quarter of the control popula-
tion in our study. Further, the controls in our study were selected 
from a representative cross-sectional survey in the general popu-
lation and it was conducted in the same geographical location  
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is mediated through genetic mechanisms, it is worthwhile to 
note that lifestyle interventions and choices are equally or 
more effective in individuals with high genetic risk for 
development of CHD36. Given that even genetic risk gets attenu-
ated by favourable lifestyle, the strategy to target individuals with 
family history of CHD to mitigate both the genetic and behav-
ioural risk early in life is appropriate and essential for preven-
tion of premature events. However, screening of the high-risk 
families and targeted risk reduction strategies are often ignored 
in primary care settings even in developed countries37. We need to 
develop public health policies, which support targeted lifestyle 
intervention in individuals with family history of CHD. The pro-
gramme of lifestyle intervention in individuals with family his-
tory of  premature CHD (PROLIFIC trial38) shows that such 
interventions are acceptable, desirable and feasible in LMIC 
settings39. Detailed results of the PROLIFIC trial38 will pro-
vide further evidence to advocate for family based strategies 
in cardiovascular risk reduction and their likely impact at the 
societal level.

Strengths and limitations
The perfect matching for age and sex in our case control study 
and adoption of conditional logistic regression for estimation of 
effect sizes minimised bias due to confounding. The representa-
tiveness of cases and controls improved both the internal and 
external generalisability of the findings. Since we selected only 
survived cases, our study is subjected to survival bias. However,  
family history of CHD is reported more among severe cases of 
CHD as compared to less severe cases. Hence, the survival bias 
may only dilute the true effect size associated with family his-
tory of CHD. Additionally, as in any other case-control study, 
our study is also subjected to recall bias. However, the use of 
standardised measurement tools and adequate explanation of 
the purpose of the study to both cases and controls would have  
minimised the recall bias in our study. Selection of controls from 
a four-year old survey may have further influenced our results. 
Finally, referral bias would have influenced the study finding 
as the cases were identified only from one tertiary care super  
speciality hospital.

Table 4. Independent association of family history of cardiovascular disease (CVD) with 
premature coronary heart disease.

1:1 matched 170 
pairs

Model 1 
Adjusted OR 

(95% CI)

Model 2 
Adjusted OR 

(95% CI)

Model 3 
Adjusted OR 

(95% CI)

Model 4 
Adjusted OR 

(95% CI)

Below 10th std of 
education

0.7 (0.3 - 1.4) 0.7 (0.4 - 1.5) 0.6 (0.3 - 1.2) 0.7 (0.4 - 1.4)

Below poverty line 2.4 (1.0 - 5.6) 2.3 (1.1 - 5.1) 2.6 (1.1 - 5.9) 2.3 (1.1 - 4.8)

Tobacco use 4.9 (1.7 - 14.1) 3.6 (1.5 – 9.0) 4.2 (1.6 - 11.4) 3.4 (1.4 - 8.1)

Alcohol use 0.6 (0.3 - 1.3) 0.7 (0.4 - 1.6) 0.6 (0.3 - 1.3) 0.7 (0.3 - 1.4)

Sedentary lifestyle 2.2 (1.0 - 4.7) 2.0 (1.0 - 4.1) 1.9 (0.9 - 3.9) 1.8 (0.9 - 3.6)

Overweight 1.1 (0.5 - 2.1) 1.1 (0.6 - 2.1) 1.0 (0.5 – 2.0) 1.1 (0.6 - 1.9)

Hypertension 4.4 (1.9 – 10.0) 3.7 (1.7 - 7.8) 4.2 (1.9 - 9.3) 3.6 (1.8 - 7.3)

Diabetes 2.3 (1.2 - 4.8) 2.0 (1.0 - 3.8) 2.2 (1.1 - 4.3) 2.0 (1.1 - 3.7)

Hyperlipidaemia 5.0 (1.1 - 21.5) 3.8 (1.0 - 14.1) 4.9 (1.2 - 20.0) 3.2 (1.0 - 11)

Any FH of CVD 14.9 (6.1 – 36.0) - - -

Parental FH of CVD - 9.5 (4.3 - 20.9) - -

Any FH of CHD - - 12.4 (5.4 - 28.5) -

Parental FH of CHD - - - 7.1 (3.4 - 14.6)

Any FH of premature 
CVD*

8.9 (4.0 - 19.8) - - -

Parental FH of 
premature CVD*

- 6.6 (2.8 - 15.8) - -

Any FH of premature 
CHD*

- - 8.3 (3.6 - 19.1) -

Parental FH of 
premature CHD*

- - - 5.1 (2.1 - 12.4)

OR, odds ratio; CI, confidence interval; CHD, coronary heart disease; FH, Family History.

* All are separate models adjusted for the same set of variables as in Model 1, Model 2, Model 3 and Model 4, 
respectively.
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Conclusion
The family history of cardiovascular disease is associated with 
premature coronary artery disease. The CHD risk increases  
linearly with increase in number of affected family members. 
Individuals with family history of CVD should be targeted for 
cardiovascular risk reduction interventions. Counselling cen-
tres in hospitals for the immediate relatives of patients with 
CVD may be an attractive policy option with likely public 
health impact.
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expertise to confirm that it is of an acceptable scientific standard.

Author Response 09 Jun 2020
, Sree Chitra Tirunal Institute for Medical Sciences and Technology,Panniyammakal Jeemon

Trivandrum, India

Thank you very much for the positive feedback and comments. 

We agree that confounding and recall bias are major issues in case-control study. We have
acknowledged them as limitations in the paper. 

 Nothing to declareCompeting Interests:

 20 May 2020Reviewer Report
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 Vineeth Thomas
Department of Medicine, Christian Medical College, Vellore, India

This study highlights the importance of assessing family history in predicting the risk of cardiovascular
disease. The authors found that there is a strong and independent association of family history with
premature CHD which increased linearly with the increase in number of affected first degree relatives.

The introduction is well written and comprehensive. It justifies the need for this study.

Would suggest adding the following points that may be important in the Indian context:

The role of consanguinity is another important aspect while determining the effect of family history
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5.  

6.  
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8.  

The role of consanguinity is another important aspect while determining the effect of family history
on chronic disorders (Kapoor  , 2019 ). This is especially important as India and some otheret al.
neighboring lower-middle income countries harbor some of the world’s largest consanguineous
populations (Hamamy, 2012 ).
 
Though we agree with the authors that the mean age of many non-communicable diseases is
lower in the Indian setting when compared to western populations, while making these
comparisons it is important to also cite that the mean of the average Indian population and the life
expectancy is also much lower than these western populations. Hence it is expected that the mean
age of these disease cohorts will also be lower in India as there aren’t many people in the eight and
ninth decade to shift the mean to the right.

The methodology section is also very well explained. Would suggest the following points for modification:
Would suggest modifying: Page 3, column 2, line 10 “were explained” – “have been explained”.
 
Study variables – It may be good to mention if while capturing family history, data on twins,
consanguinity, unexplained death of any of the first-degree relatives was also captured. 
 
It is good to note that history of diabetes, hypertension and dyslipidemia was captured from the
first-degree relatives. But would be good to mention if additional data on other risk factors including
smoking, alcohol consumption etc. was also captured. As these may also influence the occurrence
of premature CVD in these relatives. 
 
It has been mentioned that stepbrothers and stepsisters were excluded. But I presume
stepmothers and stepfathers were also excluded, if so may mention all or remove the line on
brothers and sisters.
 
For diagnosis of diabetes – may be preferable and scientifically more apt to use the term “glucose”
instead of “sugar”.
 
For the definition of overweight, it may be advisable to use the WHO Asia-Pacific cutoff to define
overweight. Currently the western cutoff has been used.
 
For sample size calculation, the prevalence in the quoted study is incorrectly stated. In the paper
by Krishnan   the actual prevalence of family history of CVD is 18% unlike 21% that has beenet al.
cited and used for sample size calculation in this manuscript (Krishnan  , 2016 ).et al.
 
Statistics in this manuscript are clearly explained.

The results and discussion section is very well explained. Good comparisons to the INTERHEART study
have been made. However, in the discussion, a bit more expansion of the different proposed
patho-physiological mechanisms on how affected family members may lead to higher risk in their progeny
could be added. Mention of factors right from mother’s metabolic health during pregnancy, birth weight,
common dietary practices etc. may further be highlighted in the discussion. 

Overall, I think this is an excellent study, meets the standards of the journal and carries a very important
public health message to stimulate further prospective research to study the impact of an early
intervention in reducing cardiometabolic diseases in individuals with a strong family history of CVD.
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We confirm that we have read this submission and believe that we have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard.

Author Response 09 Jun 2020
, Sree Chitra Tirunal Institute for Medical Sciences and Technology,Panniyammakal Jeemon

Trivandrum, India

Thank you very much for your positive comments.

We did not capture data on twins and consanguinity as part of family history assessment. It was
also not part of the questionnaire that we used in the assessment of family history in the control
population. 

We agree that the mean age of the Indian population is lower than that in the high-income
countries. However, disproportionately higher number of affected individuals in the productive life
years in India has important consequences in terms of productivity loss, and economic burden. We

just wanted to highlight this point in the introduction section. 
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just wanted to highlight this point in the introduction section. 

Sudden cardiac death of the first-degree relatives was captured. However, the unexplained death
of first-degree relatives was not considered as a positive family history.

We have only included first degree blood relatives in the family history assessment. We have
excluded stepfathers, stepmothers, stepbrothers and stepsisters. 

The definition of of overweight did not show any impact on the relationship between family history
and CVD. 

In the paper by Krishnan   the age-adjusted prevalence of family history was 18%. We hadet al.
access to the whole data and we calculated the un-adjusted prevalence of family history of CVD in
Trivandrum. The un-adjusted prevalence (21%) was used in the estimation of sample size. 

We have already discussed the role of both genetics and environment in the pathway to premature
coronary heart disease. Further, we have highlighted the importance of lifestyle choices in
individual with higher genetic risk. We agree that mother's metabolic health during pregnancy and
birth weight are also important determinants of future CVD risk. 

Once again, thank you very much for the comments and critique on our article. 

 NoneCompeting Interests:

Page 14 of 14

Wellcome Open Research 2020, 5:70 Last updated: 12 JUN 2020


