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Family History is an early Predictor of Obesity, Diabetes and
Hypertension in adults
*LUBNA AMER, *RUKHSANA KAUSAR, **RAKHSHAN KHURSHID

ABSTRACT
Background: Family history conveys information on genes and environment shared by close relatives.
Objective: To study the relation between family history of diabetes and hypertension with lipid profile
and BMI in medical students.
Place of study: The study was done on students of third year of FJMU Lahore.
Methods: Seventy students were selected. Family history of diabetes and hypertension was noted.
Their BMI was calculated. Serum Cholesterol, serum Triglycerides and serum Lipoproteins (HDL, LDL)
were carried out by Standard kit methods.
Results: The study showed that there was significant increase in values of BMI in group C and D
(P<0.05) when compared with control group (A) and there was non- significant increase in serum
cholesterol and serum triglyceride in group B and decrease in serum HDL levels in group B, C and D
as compared to group A (Control group)
Conclusion: Family history of diabetes and hypertension was shown to be a significant predictor of
diabetes, hypertension and obesity. We advocate the inclusion of family history assessment in public
health prevention and screening programs.
Keywords: Family history, Lipid Profile, BMI, hypertension, diabetes.

INTRODUCTION
A major health challenge faced by the community
includes diabetes mellitus. It may progress
undetected for years, and remainedunidentified until
onset of clinical symptoms or complications1. In 2002,
diabetes was rated as the sixth leading cause of
death2. Another main public health challenge is the
increasing occurence of type 2 diabetes in adults,
children, and adolescents through the past two
decades3. This disease contributes to significant
morbidity, including cardiovascular, cerebrovascular,
renal disease, and premature mortality1. Family
history of diabetes shows the relationship between
different aspects like environmental, behavioral, and
4
genetic factors . Insulin resistance and type 2
diabetes are associated with plasma lipids and lipid
abnormalities. Increased hepatic secretion of
triglycerides rich VLDL and impaired clearance of
VLDL appear to be of central importance in
5
pathophysiology
of
dyslipidemia .
Impaired
endothelial functions are associated with increased
total cholesterol and its lipoproteinsand may be due
to increased vascular endothelial stress and
6
inflammation .
Obesity is a complex disease caused by genetic,
biological, economic, environmental, psychosocial,
and behavioral determinants. It may results from the
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interactions of a wide variety of genetics and
7
environmental factors including behavioral aspects .
The reported estimates of obesity with positive family
history range from 30 to 70%.8In adults, the diagnosis
of obesity is based on the levels of BMI (Body mass
index). A healthy BMI is 18.5 to 24.9 kg/m2;
overweight is 25 to 29.9 kg/m 2; and obesity is ≥30
kg/m2. Obesity is further sub-defined into class I
(30.0–34.9 kg/m2), class II (35.0–39.9 kg/m2), and
class III (≥40 kg/m 2)7.
Obesity represents major risk factor for the
development of cardiovascular diseases, including
hypertension, myocardial ischemic disease, and
cardiac arrhythmias9and has been strongly linked
with
insulin
resistance
in
normoglycemic
10,11
individuals.
Specific markers of obesity include
increased level of triglyceride, a low high-density
lipoprotein cholesterol concentration, a high ratio of
triglycerides to high-density lipoprotein cholesterol, or
a combination of an enlarge waist and elevated
triglyceride concentration12.
Family history of hypertension is a primary
predictor of high blood pressure (BP). Offspring of
hypertensive parents had increased BP and impaired
arterial properties, mainly arterial compliance.
Alteration in arterial function in young may be a risk
factor for hypertension and may contribute to the
13
progression to hypertension later in life . It has been
known for numerous decades that hypercholesterolemia could be documented at an early
age. Reduction in cholesterol helps in reducing risk of
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developing heart disease in later life and thus
14
screening is frequently recommended . Teenagers
with hypertensive first degree relative create a
special risk group that should be strictly monitered15.

SUBJECTS AND METHODS
This was a comparative study of three groups of third
year medical students having
1. No family history of diabetes or hypertension
(Control) (Group A )
2. Positive family history of diabetes (Group B)
3. Positive family history of hypertension (Group C)
4. Positive family history of diabetes and
hypertension (Group D)
Data was collected from FJMU third year
students. Letter of consent was taken from each
subject.A total of 70 students aged 20-22 years were
selected for the study.Participants less than 18 years,
pregnant women, unknown diabetes status, weight or
height, fasting for less than 8 hours or over 24 hours
or a missing family history of diabetes and
hypertension were excluded from the study.
Out of 70 students 20 students had no family
history of diabetes and hypertension and taken as
control group, while 17 students with positive family
history of diabetes, 13 students with positive family
history of hypertension and 20 students with positive
family history of diabetes as well as hypertension.
Their BMI was calculated. Serum Cholesterol, serum

Triglycerides and serum Lipoproteins (HDL, LDL)
was carried out by Standard kit methods (Merck).
Statistical Analysis: The data was analyzed by
using SPSS-20.0. Quantitative variables likebody
mass index, level of serum cholesterol, triglyceride,
serum lipoproteins were reported by using mean±S.D
and compared these variables with controls using
student‘t’ test. The body mass index (BMI) was
calculated according to the formula BMI =
weight/height2 (kg/m2).LDL lipoprotein was calculated
by using formula. P value of < 0.05 was considered
statistically significant.

RESULTS
The values of BMI, serum Cholesterol, serum
Triglycerides and serum Lipoproteins (HDL and LDL)
were noted (Table). It was observed that there was
significant increase in value of BMI in group C and D
(P<0.05) and non-significant increase in group B as
compared to group A (control group). There was
increase in the value of serum cholesterol in group B
and D as compared to group A but it was nonsignificant. The mean values of HDL-Cholesterol
were decreased insignificantly in group B, C and D as
compared to group A. Serum LDL-Cholesterol and
serum triglycerides were increased insignificantly in
group
B
as
compared
to
group
A.

Table: Levels of BMI, Serum Cholesterol, HDL-Cholesterol, LDL-Cholesterol and serum triglycerides in students
Values expressed as mean ± SD. No of students in parenthesis
Parameter
With no Family With
Family With
Family With Family History of
History
of History
of History
of diabetes
and
diabetes
or diabetes (17)
Hypertension (13) Hypertension
(20)
Hypertension (20)
(Group B)
(Group C)
(Group D)
(Group A) Control
BMI Kg/m2
18.51± 1.90
19.95 ± 2.64
25.1 ± 6.60*
25.42 ± 1.87*
Serum Cholesterol(mg/dl)
142.3 ± 35.95
158.3 ± 43.98
135.3 ± 15.88
145.9 ± 34.78
HDL-Cholesterol (mg/dl)
52 ± 18.95
51.8 ± 16.14
33.0 ± 22.51
45.25 ± 18.99
LDL-Cholesterol (mg/dl)
120.5 ± 55.59
125.3 ± 62.83
92.6 ± 15.14
96.4 ± 29.4
Serum
Triglyceride
54.5 ± 4.99
82.6 ± 44.8
48.6 ± 27.22
58.75 ± 25.09
(mg/dl)
*P<0.05 = Significant difference

DISCUSSION
Family history conveys information on genes and
environment shared by near relatives16 and is a
constant and independent risk factor for several
common chronic diseases, and expertadvices usually
include the use of family history to assess health risk,
start interventions, and encourage behavioral
changes17.
In this study we assessed the relationship of
family history of diabetes and hypertension with lipid
profile and BMI in medical students. The results of

this study showed that there was significant increase
in mean value of BMI in subject with family history of
diabetes and hypertension as compared to controls.
Our study is in accord with studies who observed that
risk of diabetes imposed by family history is evident
18
along a broad range of adult ages and BMI. Another
study stated a direct relationship with increasing BMI
categories is particularly observed for diabetes
mellitus and dyslipidemia19.
Our study found that adults with a family history
of hypertension had a significant higher body mass
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index (BMI) and an increased risk of obesity than
20
those without a family history of hypertension . A
study from India established that BMI was
significantly higher in members with a family history
of diabetes than in those without such a family
history, but BMI was not significantly higher in
21
participants with a family history of hypertension .
Obesity is almost always found to be predictive
of higher risk of dyslipidaemia and hyperinsulinemia
even in childhood and adolescence22. Environments
with plentiful food and lack of physical activity are
well matched for the development of obesity and
ultimately type 2 diabetes. However, the development
of type 2 diabetes in such environment also involves
a permissive genetic component23.
In a study it has been seen that family history of
hypertension showed a significantly higher mean BMI
and blood pressure than those without a family
history of hypertension24. In Japan a study done in
children showed that a maternal family history of
hypertension was certainly associated with the risk of
obesity25.
This study also showed that there was nonsignificant increase in levels of serum cholesterol and
LDL cholesterol in group B with family history of
diabetes and non -significant decrease in the level of
HDL cholesterol in all three groups as compared to
group A (control group). It is suggested that although
family history is a non-changeable risk factor but it is
useful for screening purposes26, to recognize high
risk population long before it is diagnosed27 and to
aim
interventions
and
disease
prevention.
Additionally it is thought that awareness of risk is a
factor that helps better and earlier health related
behavior28 and lifestyle alterations are of established
efficacy in primary prevention of hypertension.29
Previous studies have also recognized an association
between the family history of hypertension and
presence of metabolic disorders and assembling of
these disorders in children of the effected patients.30
Studies have revealed that a positive family history of
hypertension is associated with an initial increase in
markers of inflammation and plaque instability in
otherwise healthy young normotensive individuals,
likely carrying a tendency to develop early
atherothrombosis31 and the relative risk for
developing coronary artery disease or cardiovascular
death is increased in patients with a family history of
high blood pressure32.
Thereforegenerally there is likely potential for
the use of family history as a public heath tool aiding
prevention of hypertension and diabetes. Families
with positive history for diabetes or hypertension
should be educated to encourage healthy lifestyle in
their children. Use of family history as a predictor
should be tested more frequently in large prospective
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studies, just to be sure that the ascertainment of the
familial risk actually precedes the disease status.

CONCLUSION
Family history of diabetes and hypertension was
shown to be a major predictor of diabetes,
hypertension and obesity. We believethat the
inclusion of family history evaluation, preventing and
screening programs in public health are valuable and
cost effective source of genomic information and
detection of diabetes, hypertension and obesity risk.

REFERENCES
1.

2.
3.

4.

5.
6.

7.
8.
9.
10.

11.
12.

13.

The Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus. Report of the Expert
Committee on the Diagnosis and Classification of
Diabetes Mellitus. Diabetes Care 2003;26(Suppl 1):S5S20.
Kochanek KD, Smith BL. Deaths: preliminary data for
2002. Natl Vital Stat Rep 2004;52(13):01-47.
Gregg EW, Cadwell BL, Cheng YJ, Cowie CC,
Williams DE, Geiss L, et al. Trends in the prevalence
and ratio of diagnosed to undiagnosed diabetes
according to obesity levels in the U.S. Diabetes Care
2004;27(12):2806-12.
Annis AM, Caulder MS, Cook ML, Duquette D. Family
history, diabetes, and other demographic and risk
factors among participants of the National Health and
Nutrition Examination Survey 1999–2002. Prev
Chronic Dis V.2(2); assessed on April 2005
Krauss RM.Lipids and lipoproteins in patients with type
2 diabetes. Diabetes Care 2004;27(6)496-504.
Sugiura T, Dohi Y, Yamaskites S, Yammaotto K.
Importance of lipid profile and high blood pressure on
endothelial damage. J Clin. Lipidology 2011:5(6)46066.
Kushner RF. Clinical Assessment and Management of
Adult Obesity Circulation. 2012;126 : 2870-77.
Allison DB, Faith MS, Nathan JS. Risch's lambda
values for human obesity. Int J ObesRelatMetabDisord
1996;20:990-99.
Corry DB, Tuck ML. Obesity, hypertension, and
sympathetic nervous system activity.CurrHypertens
Rep. 1999 Apr-May;1(2):119-26.
Bonadonna RC, Groop L, Kraemer N, Ferrannini E,
Del Prato S, De Fronzo RA. Obesity and insulin
resistance
in
humans:
a
dose-response
study. Metabolism. 1990; 39: 452–59.
Rexrode KM, Manson JE, Hennekens CH. Obesity and
cardiovascular
disease. CurrOpinCardiol. 1996; 11: 490–95.
McLaughlin T, Abbasi F, Cheal K, Chu J, Lamendola C
, Reaven G. Use of metabolic markers to identify
overweight individuals who are insulin resistant.Ann
Intern Med. 2003;139:802–09.
Zhou L, Chen Y, Sun N and Liu X. Family History of
Hypertension and Arterial Elasticity Characteristics in
Healthy
Young
People.
Hypertension
Research (2008) 31, 833–39.

Lubna Amer, Rukhsana Kausar, Rakhshan Khurshid

14. Szamosi T, Murber A, Tory V, Kosztolicz A and
Sztankits K. Atherosclerosis risk factors in children of
high risk families. ActaPhysiol Hung 1999; 86: 185-90.
15. Kellogg FR, Marks A, Cohen MI. Influence of familial
hypertension on blood pressure during adolescence.
Am j Dis Child. 1981;135(11):1047-9.
16. Guttmacher AE, Collins FS, Carmona RH: The family
history: more important than ever. N Engl J
Med.2004; 351:2333–36.
17. Valdez R, Yoon PW, Qureshi N, Green RF, Khoury
MJ. Family history in public health practice: a genomic
tool for disease prevention and health promotion. Annu
Rev Public Health. 2010;31:69–87
18. Valdez R, Yoon PW, Liu T, Khoury MJ. Family History
and Prevalence of Diabetes in the U.S. Population.
The 6-year results from the National Health and
Nutrition Examination Survey (1999–2004). Diabetes
Care. October 2007vol. 30 no. 10 2517-22
19. Bays HE, Chapman RH, Grandy S. The relationship of
body mass index to diabetes mellitus, hypertension
and dyslipidemia: comparison of data from two
national surveys. Int J ClinPract. 2007;61:737–47.
20. Van Der Sande MA, Walraven GE, Milligan PJ, Banya
WA, Ceesay SM, Nyan OA, et al. Family history: an
opportunity for early interventions and improved
control of hypertension, obesity and diabetes. Bull
World Health Organ. 2001;79(4):321-28.
21. Bhattacharyya S, Mukhopadhyay M, Bhattacharyya I,
Lahiri SK, Mitra PK, Dutta UK. A study on body mass
index (BMI) and some biochemical parameters of the
medicos with family history of diabetes mellitus,
hypertension and coronary heart disease. J Indian
Med Assoc. 2007 July;105(7): 370-74
22. Gungor NK. Overweight and Obesity in Children and
Adolescents. J Clin Res Pediatr Endocrinol. 2014
Sep;6(3):129-43.
23. Permutt MA, Wasson J, Cox N: Genetic epidemiology
of diabetes. J Clin Invest. 2005;115:1431–39.
24. khanna N, Sharma RS, Sidhu RS. A study of the basic
and derived anthropometric indices among the healthy

25.

26.

27.

28.

29.

30.

31.

32.

adults(20-30 years of age) of amritsir city (Punjab)
having family history of hypertension. Int j Biol Med
Res. 2011;2(3):743-46.
Liu j, Sekine M, Tatsuse T, Hamanishi S, Fujimura Y,
Zheng X. Family history of hypertension and the risk of
overweight in Japanese children results from the
Toyama
Birth
Cohart
study.
J
Epidemiol.
2014;24(4):304-11
Stamler R, Stamler J, Riedlinger WF, Algera G,
Roberts RH. Family (parental) history and prevalence
of hypertension. Results of a nationwide screening
program. JAMA. 1979;241(1):43-46.
Goldstein I, Shapiro D, Weiss R. How family history
and risk factors for hypertension relate to ambulatory
blood pressure in healthy adults. J Hypertense.
2008;26(2):276-78.
Zafar SN, Gowani SA, Irani FA, Ishaq M. Awareness of
risk factors, presenting features and complications of
hypertension
amongst
hypertensives
and
normotensives. JPMA. 2008;58(12):711-15
Whelton PK, He J, Appel LJ, Cutler JA, Havas S,
Kotchen TA, etal. Primary prevention of hypertension:
clinical and public health advisory from the National
High
Blood
Pressure
Education
Program.JAMA.2002;288(15)1882-88.
RanasingheP,
Cooray
DN,
Jayawardena
R,
KatulandaP . The influence of family history of
hypertension on disease prevalence and associated
metabolic risk factors among Sirilankan adults.Public
Health (2015) 15:576
Solini A, Santini E, Passaro A, Madec S, Ferrannini E.
Family history of hypertension, anthropometric
parameters and markers of early atherosclerosisin
young healthy individuals. J Hum Hypertens.
2009;23(12)801-07.
Corvol P, Jeunemaitre X, Charru A, Soubrier F. Can
the genetic factors influence the treatment of systemic
hypertension? The case of the renin angiotensin
aldosterone system. Am J Cardiol.1992;70(12):14D20D.

P J M H S Vol. 9, NO. 3, JUL – SEP 2015 891

