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Abstract 

Introduction:The incidenceof diabetes mellitus is rapidly increasing worldwide, including in Asian countries. This disease 

contributes to many complications and comorbidities, including diabetic retinopathy leading to impaired vision, renal failure 

leading to hemodialysis, and cardiovascular accidents. These conditions lead to impairments in the quality of life of patients and 

create a large financial burden for health care systems. 

Materials and Methods:This study was conducted in department of Physiology, the study was conducted at Osmania Medical 

College & Hospital, Hyderabad from January 2017 to December 2017. The criteria used for the diagnosis of diabetes were 

defined by the Japan Diabetes Society; these criteria are almost identical to the criteria of the World Health Organization. The 

presence or absence of a self-reported family history of diabetes and hypertension of the individual’s grandparents, parents, 

siblings, children, or grandchildren was obtained from medical records and was entered into the database.  

Results:In the present study, the patient age at the time of the diagnosis of diabetes was lower in the group with a positive family 

history of diabetes (47.6 ± 8.3 years; n = 652) than in the group with a negative family history of diabetes (52.6 ± 11.4 years; n = 

490; p < 0.001, Table 2) and was also lower in men (mean ± SD, 49.4 ± 10.8 years; n = 1,021) than in women (mean ± SD, 

53.6 ± 11.2 years; n = 278; p < 0.001). Accordingly, we performed a multivariable linear regression analysis using the presence 

or absence of a family history of hypertension, the presence or absence of a family history of diabetes mellitus, and sex as 

independent variablesand the patient age at the time of the diagnosis of type 2 diabetes as the dependent variable. In this model, 

these three independent variables all significantly affected the patient age at the time of the diagnosis of type 2 diabetes. Next, we 

added interaction terms to the regression model, but no significant interaction effect was observed. 

Conclusion:The findings of the present prospective study suggest that a positive family history of hypertension might be 

associated with an accelerated onset of type 2 diabetes. Subjects with a family history of hypertension should be informed of their 

personal risk at an early age accompanied by information on preventive health behaviors to reduce their chances of ever 

developing type 2 diabetes. 
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INTRODUCTION 

The incidenceof diabetes mellitus is rapidly increasing worldwide, including in Asian countries. This disease 

contributes to many complicationsand comorbidities, including diabetic retinopathy leadingto impaired vision, renal 

failure leading to hemodialysis,and cardiovascular accidents. These conditionslead to impairments in the quality of 

life of patientsand create a large financial burden for health care systems. In India, a survey performed by the 

Ministryof Health, Labour and Welfare in 2012 estimated that approximately 29% of the 9.5 million people with 

diabetes had never been treated, and another 11.0 million people were at a high risk of developing diabetes .1 Type 2 

diabetes, which is characterized by a combination of decreased insulin secretion and decreased insulin sensitivity, 

can be delayed or prevented by healthy lifestyle behaviors. Therefore, it is important that the population in general 

understands their personal risk at an early age to reduce their chances of ever developing the disease.2 

An elevation in blood pressure, even within a high normal level, is associated with insulin resistance, and a high 

normal blood pressure and hypertension are associated with an elevated risk of developing type 2 diabetes. 

Moreover, Kim et al. reported that in addition to subjects with hypertension at the time of registration, subjects who 

later developed prehypertension or hypertension were also at risk for developing type 2 diabetes. This observation 

showed that subjects at risk for developing hypertension are candidates for lifestyle interventions for the prevention 

of type 2 diabetes.3 

Families share genetic factors as well as a variety of lifestyle factors, such as food preferences, activities of daily 

life, and health beliefs. It is well known that a family history of hypertension is associated with insulin resistance, 

but the effect of a family history of hypertension on the onset of type 2 diabetes has not been well examined.4,5In the 

present study, we tried to estimate the effect of a family history of hypertension on the onset of type 2 diabetes.  

MATERIALS AND METHODS 

This study was conducted in department of Physiology, the study was conducted at Osmania Medical College & 

Hospital, Hyderabad from January 2017 to December 2017. The criteria used for the diagnosis of diabetes 

weredefined by the Japan Diabetes Society; thesecriteria are almost identical to the criteria of the WorldHealth 

Organization. The presence or absence ofa self-reported family history of diabetes and hypertensionof the 

individual’s grandparents, parents, siblings,children, or grandchildren was obtained from medical records and was 

entered into the database.6 

The situation at the time of the first diagnosisof diabetes was categorized as 1) at a health checkup,2) during a 

hospital visit for the treatment of anotherdisease, 3) at the time of the appearance of signs andsymptoms of diabetes, 

4) other situations, or 5) notdescribed in the medical records. Self-reportedinformation about body weight at the age 

of 20 yearswas obtained from the patient’s medical records. Wefirst extracted data for 1,269 type 2 diabetes 

patientswhose diabetes had been diagnosed at the time of ahealth checkup and for whom the year at the time ofthe 

diagnosis of diabetes had been registered. Amongthese 1,269 patients, 143 subjects who developeddiabetic 

retinopathy within five years of the diagnosisof diabetes were excluded from the analyses. Wealso excluded 27 

patients because their family historiesof diabetes and hypertension had not been registered.After these exclusions, 

data for 1,099 patients(971 men and 228 women) were finally selected forthis study.  
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We obtained the presence or absence of a self-reported family history of diabetes and hypertension, the patients’ age 

at the time of the diagnosis of type 2 diabetes, and their body weight at the age of 20 years. We also obtained the 

patients’ height and body weight at the time of registration. Weight (in kilograms) was divided by the square of 

height (in meters) to calculate the body mass index (BMI), and the values were rounded to three significant digits. 

Subjects were divided according to smoking status into never smokers and ever smokers. Patients in the present 

cohort were divided into 2 groups for comparison: a group with or without a family history of hypertension. The 

data analysis was performed using R version 3.2.1. Continuous variables were summarized as the mean ± standard 

deviation. Differences in the values of factors andthe frequency of subjects were examined using the Student t-test 

and the chi-square test, respectively. P values less than 0.05 were considered to be statistically significant. To 

examine whether a family history of hypertension affected the age at the time of the diagnosis of type 2 diabetes 

independently of the family history of diabetes and sex, we performed a multivariatelinear regression analysis using 

the presence (converted to a dummy variable of 1) or absence (converted to a dummy variable of 0) of a family 

history of diabetes mellitus, the presence (converted to a dummy variable of 1) or absence (converted to a dummy 

variable of 0) of a family history of hypertension, and sex (a male sex was converted to a dummy variable of 0 and a 

female sex was converted to a dummy variable of 1)  as independent variables and the age at the time of the 

diagnosis of type 2 diabetes as the dependent variable. 

RESULTS 

The demographics of patients stratified according to their family histories of hypertension are presented in Table 1. 

The patient age at the time of the diagnosis of diabetes was lower in the group with a positive family history of 

hypertension than in the group with a negative family history of diabetes. In the group with a positive family history 

of hypertension, the proportion ofPatients with a positive family history of diabetes were larger than those in the 

group with a negative family history of hypertension. 

In the present study, the patient age at the time of the diagnosis of diabetes was lower in the group with a positive 

family history of diabetes (47.6 ± 8.3 years; n = 652) than in the group with a negative family history of diabetes 

(52.6 ± 11.4 years; n = 490; p < 0.001, Table 2) and was also lower in men (mean ± SD, 49.4 ± 10.8 years; n = 

1,021) than in women (mean ± SD,53.6 ± 11.2 years; n = 278; p < 0.001). Accordingly, we performed a 

multivariable linear regression analysis using the presence or absence of a family history of hypertension, the 

presence or absence of a family history of diabetes mellitus, and sex as independent variablesand the patient age at 

the time of the diagnosis of type 2 diabetes as the dependent variable. In this model, these three independent 

variables all significantly affected the patient age at the time of the diagnosis of type 2 diabetes. Next, we added 

interaction terms to the regression model, but no significant interaction effect was observed. 
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S.No Characteristics 

1 Age at the diagnosis of Diabetes (years,  

mean±SD)  

2 Women (%) 

3 Family history of diabetes (%)

4 Body mass index at an age of 20 years

 (kg/m2, mean ± SD) 

5 Body mass index at registration (kg/m2, 

mean ± SD) 

6 Smoking status at registration (%, n = 1,071)

7 Never 

8 Ever 

 

Table 1: Clinical characteristics of type 2 diabetic patients with or without a family history of hypertension

Figure 1: Family history of diabetes (%) with or without a family history of hypertension
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S.No Characteristics 

1 Age at the diagnosis of Diabetes (years,  

mean±SD)  

2 Women (%) 

3 Family history of diabetes (%)

4 Body mass index at an age of 20 years

 (kg/m2, mean ± SD) 

5 Body mass index at registration (kg/m2, 

mean ± SD) 

6 Smoking status at registration (%, n = 1,071)

7 Never 

8 Ever 

Table 2: Clinical characteristics of type 2 diabetic patients with or without a family history of diabetes

 

Figure 1: Family history of diabetes (%) with or without a family history of 
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DISCUSSION 

The purpose of the present study was to examine whether a family history of hypertension accelerates the onset of 

type 2 diabetes. A family history of disease reflects a genetic susceptibility, shared behaviors within the family, and 

as yet undetermined risk factors. A positive family history of hypertension is associated with insulin resistance, and 

insulin resistance increases the risk of developing type 2 diabetes. In the present cohort comprised of patients with 

type 2 diabetes, the presence of a family history of hypertension significantly affected the patient age at the time of 

the diagnosis of type 2 diabetesindependently of a family history of diabetes and sex, suggesting that the presence of 

a family history of hypertension affected the patient age at the onset of type 2 diabetes. Is this result applicable to the 

general population, Ranasinghe et al.8 and van der Sande et al. 9compared cohorts of young adults with or without a 

family history of hypertension. While nosignificant difference in the fasting blood glucose level was observed 

between the two groups in either study, the glucose level after a 2-hour, 75-gram oral glucose tolerance test was 

higher among the adults with a family history of hypertension than among the adults without such a family history.  

Mitsumata etal. examined the subjects who participated in the longitudinal Tanno-Sobetsu Study 10 and reported that 

the fasting blood glucose level in adults with a parental history of hypertension was 0.3 mmol/L higher than that in 

adults without such a history. Shirakawaet al11. examined male workers who participated in a longitudinal study and 

reported that a family history of hypertension did not increase the risk of diabetes when analyzed according to 10-

year age groups. Thus, further study is warranted to examine the extent to which a family history of hypertension 

affects the development of diabetes in the general population.12,13The present study had several limitations. First, we 

examined a prospective cohort of type 2 diabetes patients. Using this method, we cannot compare the incidence of 

diabetes among adults with or without a family history of hypertension. Second, the use of self-reported information 

regarding family history is susceptible to error. Third, a prospective study design is inferior to a prospective study in 

terms of the accuracy of the patient age at the time of the onset of type 2 diabetes. The data we obtained consisted of 

self-reported information on the age at the time of the diagnosis of diabetes at a health checkup. 

CONCLUSION 

In conclusion, the findings of the present prospective study suggest that a positive family history of hypertension 

might be associated with an accelerated onset of type 2 diabetes. Subjects with a family history of hypertension 

should be informed of their personal risk at an early age accompanied by information on preventive health behaviors 

to reduce their chances of ever developing type 2 diabetes. 
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