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Abstract

Hypertension and abnormal body mass index (BMI) are a cause of increased morbidity and mortality in patients with diabetes mellitus (DM). The aim of this study is to determine the prevalence of hypertension with correlates to BMI among patients with DM seen in a tertiary hospital in Oghara, Delta State.

Two hundred and forty-four diabetic subjects were retrospectively evaluated at the Endocrinology Clinic of the Delta State University Teaching Hospital, Oghara, Nigeria. Data obtained from medical records included presence of hypertension confirmed by presence of elevated blood pressure >140/90 mmHg on two consecutive clinic visits or known hypertensive on medications, age, sex, type of diabetes, weight and height with computation of BMI.

The prevalence of hypertension among the diabetic patients was 57.4%. Eighty-two males (58.5%) were hypertensive compared with 58 (41.5%) in female subjects. The prevalence of hypertension was higher in overweight and obese diabetic subjects than in normal weight subjects and also higher in type 2 diabetic patients compared to type 1, which were both statistically significant (P < 0.05).

Hypertension is a common co-morbidity arising diabetic patients in this study. The focus must be on health education, lifestyle modification and adherence to anti-hypertensive therapy to control hypertension in diabetic patients.
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INTRODUCTION

There has been an increase in the prevalence of diabetes mellitus (DM) world-wide. The worldwide prevalence of diabetes in 2000 was approximately 2.8% and is estimated to grow to 4.4% by 2030. This translates to a projected rise of diabetes from 171 million in 2000 to well over 350 million in 2030.[1] There is considerable evidence of an increased prevalence of hypertension in diabetic persons.[2,3] In a large prospective cohort study that included 12,550 adults, the development of type 2 diabetes was almost 2.5 times as likely in persons with hypertension that in their normotensive counterparts.[3,4] Similarly, evidence points to increased prevalence of hypertension in diabetic persons as each pathophysiological disease entity serves to exacerbate the other.[5,6]

The presence of hypertension in diabetic patients substantially increases the risks of coronary heart disease, stroke, nephropathy, and retinopathy.[7,8] Indeed, when hypertension coexists with diabetes, the risk of cardiovascular disease is increased by 75%, which further contributes to the overall morbidity and mortality of an already high-risk population.[9]

Epidemiologic studies provide evidence for co-existence of hypertension and diabetes and possibly point toward a common genetic and environmental factor promoting both diabetes and hypertension.[10] Insulin resistance increased renin-angiotensin-aldosterone system and increased sympathetic nervous system activity have all been implicated in this complex pathophysiology of hypertension and diabetes.[11,12]

In this study, we aim to assess the prevalence of hypertension among persons with DM attending the Endocrinology Clinic in Oghara, Delta State. Findings from this study will contribute to the existing knowledge of the complex interplay of hypertension, abnormal body mass index (BMI) and diabetes. It will also form a basis for future prospective and interventional studies in these areas.
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MATERIALS AND METHODS

This was a cross-sectional descriptive study of 244 persons with DM who consented and were recruited from the endocrine clinic of the Delta State University Teaching Hospital, Oghara, Delta State. The study period was from January 2010 to June 2012.

Data obtained from medical records include socio-demographic variables (age, gender) history of hypertension use of anti-hypertensive medications and duration of diabetes. Anthropometric measurements, including weight and height were obtained from records. BMI was calculated by dividing the weight in kilograms by the square of the height in meters. BMI was categorized as normal of 18.5-24.9 kg/m 2, overweight of 25-29.0 kg/m 2 and obese if ≥30 kg/m2.[13]

Blood pressure which was measured using standardized sphygmomanometers was also obtained from medical records on first and second clinical visit. Hypertension was diagnosed if systolic blood pressure ≥140 mmHg or a diastolic blood pressure ≥90 mmHg was gotten on at least two occasions or if the patient was on antihypertensive drugs.[14]

Data analysis was performed using SPSS for Windows, Version 16.0. Chicago, SPSS Inc (2007).

Results were expressed as means ± standard deviation comparison of proportions and test of association was done using the Chi-square test. The level of statistical significance was taken as P < 0.05.
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RESULTS

The socio-demographic characteristics of the study group are shown in Table 1. There were 129 females and 115 males representing 52.9% and 47.1% of the study population, respectively.
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The mean age of the study subjects was 55.6 ± 9.2 years. The mean BMI was 28.62 ± 4.2 kg/m2.

The prevalence rate of hypertension was 57.4%. Eighty-two males (58.5%) and 58 females (41.5%) had hypertension, but there was no significant difference between the proportions in both sexes [Table 2].
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Eleven (24%) of the 46 subjects with type 1 DM had hypertension, whereas 129 (65.1%) out of 198 subjects with type 2 DM had hypertension, this difference was statistically significant (P = 0.032) [Table 3].
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In this study, over weight and obese subjects had significantly higher rate of hypertension than normal weight subjects (74.4% vs. 41.7%, P = 0.0004) [Table 4]. Also, the prevalence of overweight and obesity among the hypertensive subjects was 62.1%. Out of the 140 hypertensive patients, 16.4% were not aware of having hypertension at the time of study. In addition, 55.7% of patients who were aware of having hypertension and were on medications still had uncontrolled blood pressure.
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DISCUSSION

Patients of both type 1 and type 2 DM are prone to develop hypertension which accelerates cardiac, renal and cerebral dysfunctions, which are leading causes of deaths.[15] Hypertension may precede the onset of DM and in about 95% causes, it is essential hypertension and the rest may be secondary type. In some cases, both hypertension and DM may be present at the initial diagnoses. Hypertension may develop later in a diabetic subject as a feature of diabetic nephropathy.

The frequency of hypertension in the diabetic population is almost twice when compared to the nondiabetic general population.[16] The prevalence rate of hypertension among diabetic subjects in this study was 57.4%. This is comparable to the 54.2% rate reported in Benin City, Nigeria and 53% among Saudi diabetics.[17,18] Compared with other populations, the rate of hypertension among diabetics in our study is lower than the 74%, 74.4%, 73% and 82% rates of hypertension reported in UK Caucasians, Italian Spanish and UK Afro-Caribbean subjects respectively.[19,20,21,22] Our rate is also much higher than the 32% and 39% rates reported among diabetics in the Turkish and Taiwanese populations, respectively.[23,24] The explanation for differences in frequency by each country could be due to different methods of surveillance, differences in definitions of hypertension, population characteristics, and ethnic variations.[22]

Our study also showed that the prevalence of hypertension was higher in overweight and obese diabetics then those with normal BMI. This association is in agreement with research literature and with the findings of other studies.[25] The high prevalence of overweight and obesity amongst hypertensive and diabetic adult patients might be explained by the fact that hypertension has been found to be more prevalent in the older obese population than in normal weight control.[24] Also, there is a direct positive relationship between body weight or BMI and blood pressure,[27] and over 75% of newly diagnosed type 2 diabetic patients are obese.[28] The coexistence of diabetes, hypertension and obesity or overweight increases the risk of cardiovascular complications and other morbidities.[29] Studies in the United Kingdom also showed similar findings where obese patients had worse glycemic control and lipid profiles and higher blood pressures compared to nonobese patients.[30] It is known that weight loss in overweight patients with type 2 diabetes rapidly reverses the state of insulin resistance and can restore normal glucose cancelations.[31] A variety of intervention studies show that patients with type 2 diabetes who succeed in losing weight often enjoy modest improvements in glycemic control and cardiovascular risk profiles as long as the weight loss is maintained. Obesity is known to increase the risk of dyslipidemia and hypertension.[32] Thomas etal. showed that the prevalence of hypertension and uncontrolled blood sugar progressively increased with BMI in respective of the gender of their subjects.[21] Therefore, it is plausible, not only that obesity is a risk factor for diabetes, but that obesity is also a continuing risk factor for complications in those with established diabetes.

Our study also revealed that 16.4% of the hypertensive diabetic patients were not aware of having hypertension. A study in Morocco had a prevalence of unawareness of 38.8%.[33] This certainly emphasizes the need for monitoring and control of blood pressure in diabetics and the importance of continuous education for a diabetic patient. However, the majority of patients in our study with previously diagnosed hypertension still had uncontrolled hypertension. This finding is also consistent with reports from other studies.[33,34] This may be attributed to the patient's ignorance of the potential complications of hypertension, ineffective health education from physicians and other health-care providers, low level of education and/or low socio-economic status. Anti-hypertensive treatments are somewhat expensive especially in the developing countries and some of these patients may be unable to afford their costs. This is especially challenging for patients living in rural and semi-urban areas. However, the benefits of controlling blood pressure in diabetics cannot be over-emphasized as evidenced from various studies. In the UK Prospective Diabetes Study, it was found out that for each 10 mmHg decrease in mean systolic blood pressure was associated with relative risk reduction of 12% for any complication of diabetes, 15% for deaths related to diabetes, 11% for myocardial infarction and 13% for micro-vascular complications.[35] Also, in a post-hoc report of the Systolic Hypertension in Europe Trial, the relative benefit of anti-hypertensive treatment was greater in the group of patients with diabetes compared with the nondiabetic group in terms of overall mortality.[36]

Limitations of this study will be the cross-sectional design and also other cardiovascular risk factors like dyslipidemia was not assessed in the study subjects.
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CONCLUSION

The prevalence of hypertension among persons with DM in this study is high. Efforts must be geared towards patient education, behavioral intervention to adopt healthy lifestyle changes as well as compliance with medications. Thus, end-organ complications with resultant morbidity and mortality can be prevented. The cost of anti-hypertensives can be subsidized by government agencies in order to make them more affordable to patients.
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