Prevalence, awareness, treatment, and control of diabetes
and hypertension among elderly persons in a rural area
of Ballabgarh, Haryana

Sunanda Gupta’, Rakesh Kumar’, Mani Kalaivani? Baridalyne Nongkynrih?,
Shashi Kant!, Sanjeev Kumar Gupta’

!Centre for Community Medicine, ?Department of Biostatistics, All India Institute of Medical Sciences, New Delhi, India

ABSTRACT

Background: In India, from 1971 to 2011, the proportion of elderly population has increased from 5.3% to 8.6%. According to the
National Sample Survey, 60™ round (2004), out of every 1000 elderly persons living in rural India, 40 were estimated to be diabetic, and
36 were estimated to be hypertensive. The objective of the study was to find the prevalence of diabetes and hypertension in elderly
persons in a rural area of Ballabgarh, Haryana, and to assess the awareness, treatment, and control among them. Method: A total of
420 persons aged 60 years and above were selected by simple random sampling. House-to-house visit was done. A pretested interview
schedule was administered. Blood pressure was measured using digital blood pressure machine. Two milliliters of venous blood
was collected in vials for HbAlc estimation. Results: Of the 420 participants, 386 were available for blood pressure measurement,
and 374 were available for HbAlc estimation. The prevalence of diabetes was 21.7%, and that of hypertension was 50.3%. Among
diabetics, 45.7% were aware, of which, 94.6% were treated, and among them, 34.3% had their blood sugar under control. Among
hypertensives, 58.8% were aware, of which, 96.5% were treated, and of the treated participants, 24.5% had controlled blood pressure.
Conclusion: The high prevalence, low awareness, and low proportion of controlled diseased population highlights the importance
of strengthening primary care and improving awareness about diabetes and hypertension among elderly persons in rural areas.
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The South-East Asia Region (SEAR) suffers from a double
disease burden; that of communicable diseases that remain an

Introduction

Globally, the pace of aging has become faster than earlier, important public health problem, as well as noncommunicable

leading to the growth of elderly population (=60 years) from
12% in 2015 to an estimated 22% in 2050.1 In India, from
1971 to 2011, the elderly population proportion has increased
from 5.3% to 8.6%. According to 2011 census, there were about
104 million elderly Indians. Of these, 73.3 million were living
in rural India.”
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diseases that have emerged as one of the leading causes of death.
According to the National Sample Survey, 60* round (2004),
out of every 1000 elderly persons living in rural India, 40
were estimated to be diabetic and 36 were estimated to be
hypertensive.”! Hence, this study was undertaken to generate
population-based data on diabetes and hypertension among
elderly persons living in a rural area of India.

The objective of the study was to estimate the prevalence of
diabetes and hypertension in eldetly persons in a rural area of
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Ballabgarh, Haryana, and to assess the awareness, treatment, and
control of the disease among them.

Materials and Methods

This study was conducted in villages that were covered under
the Comprehensive Rural Health Services Project (CRHSP),
Ballabgarh, Faridabad, Haryana, India. This comprised of
a population of about 100,000 spread across 28 villages.
A computerized Health Management Information System was
in place, wherein information on every individual in this area
was updated regularly. At the time of this study, there were 7470
elderly persons aged 60 years and above living in this area.

The sample size was calculated using a formula for a cross-sectional
study. For hypertension, the prevalence was assumed to be 29%.1
For diabetes, the prevalence was assumed to be 17.5%.1 As the
prevalence of diabetes was lower, this was taken to calculate the
sample size. Assuming the absolute precision to be 4%, alpha
to be 5%, the required sample size was calculated as 360. Using
5% correction for death and migration, and 10% correction for
nonresponse, the final sample size was 420 elderly persons. Simple
random sampling was used for selection of participants from the
Health Management Information System. The data was collected
in May and June 2018. A self-developed interview schedule was
used for recording of demographic and anthropometric details.
It was pretested in the community. Blood pressure was measured
using digital blood pressure machine (Omron automatic blood
pressure monitor, model: HEM-7120) and suitable sized cuff.
The blood samples were analyzed for HbAlc level at the
laboratory of CRHSP, Ballabgarh. Blood pressure machine and
HbA1lc auto-analyzer (Adams Arkray, Model HA-8180, Japan)
were calibrated before initiation of data collection, and every
fortnightly during data collection.

Data were collected by house-to-house visits. If a participant
could not be contacted despite three home visits, s/he was
considered as nonresponder. All participants were explained
about the purpose of the visit and the procedure. The interview
schedule was administered. Blood pressure was measured twice
at an interval of 5 min, in sitting posture, resting against back
support, feet touching the ground. Mean of the two readings
was taken as the final blood pressure. It was ensured that the
participant had not smoked or drank alcohol or undertaken
physical exercise within the past half an hour. Two milliliters
of venous blood was collected aseptically and kept in an
EDTA-treated vial. The vials were kept in a polythene bag within
a vaccine carrier having ice packs. The vials were transferred
under cold chain to the laboratory at CRHSP, Ballabgarh, the
same day for estimation of HbAlc. Printed reports for HbAlc
were collected. All participants were provided their blood reports
and blood pressure readings.

Diabetes was diagnosed when HbA1c was =6.5%.P Hypertension

was diagnosed if systolic blood pressure was =140 mmHg,

6

and/or diastolic blood pressure was =90 mmHg.!” Previously
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diagnosed cases of diabetes and hypertension (as per documents
or history of intake of drugs) were considered as diseased
even if their current values remained within normal limits.
Those who knew about their diseased status before the data
collection period were considered as aware. Those who were
on allopathic pharmacological treatment during data collection
were considered as treated. An HbAlc <7% in known diabetics
was taken as controlled diabetes.l” In known hypertensives who
did not have diabetes, systolic blood pressure <140 mmHg and
diastolic blood pressure <90 mmHg, and in participants with
diabetics, systolic blood pressure <130 mmHg and diastolic
blood pressure <80 mmHg were considered to have controlled
hypertension.! Isolated systolic hypertension was defined
as systolic blood pressure 2140 mmHg and diastolic blood
pressure <90 mmHg.

Ethical clearance was obtained from AIIMS Ethics Committee,
Dated 12 February 2018. The participants were provided with
an information sheet in Hindi. Informed written consent was
obtained from all participants. Participants requiring treatment
were referred to the nearest health centet.

Data were entered in Microsoft Excel 2010 and analyzed in
STATA v. 12.00. Prevalence of outcome variables was reported
as a proportion (7, %) with 95% confidence interval. Chi-square
test was done for gender and age group variables. Awareness,
treatment, and control were assessed by proportion (7, %)
with 95% confidence interval. Chi-square test was applied, and
P value <0.05 was considered as statistically significant.

Results

Out of the sample of 420 elderly persons, 27 were found to be
deceased or migrated. Of the remaining 393 participants, seven
could not be contacted despite three house visits. Hence, blood
pressure could be recorded in 386 participants, giving a response
rate of 98.2%. Twelve participants refused to give blood samples
for HbAlc estimation. Thus, 374 blood samples were available
for estimation, giving a response rate of 95.2%.

Among the participants in whom blood pressure was measured,
the mean age (SD) was 69.3 (7.4) years; it was 68.8 (7.7) years
among men and 69.7 (7.2) years among women. The age group of
60—64 years had the largest proportion of participants (30.6%),
followed by the age group of 65-69 years (28.8%) [Table 1].

Among the participants in whom HbA1c was estimated, the mean
age (SD) was 69.2 (7.3) years; it was 68.7 (7.6) years among men
and 69.6 (7.1) years among women. The age group 60—64 years
had the largest proportion of participants (31.0%), followed by
the age group of 65-69 years (29.1%) [Table 1].

Of 374 participants who gave blood sample for HbAlc
estimation, 81 (21.7%, 95% CI: 17.5-25.9) were diabetic. Of
157 men, 26 (16.6%, 95% CI: 10.7-22.4), and of 217 women,
55 (25.3%, 95% CI: 19.5-31.2) were diabetic [Table 2]. After
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Table 1: Demographic characteristics of participants

Variables Blood pressure measured

Blood HbAlc estimated

Men n=161 (%)  Women n=225 (%)

Total n=386 (%)

Men n=157 (%)  Women n=217 (%) Total n=374 (%)

Age groups (in years)

60-64 59 (36.7) 59 (26.2) 118 (30.6) 58 (36.9) 58 (27.7) 116 (31.0)
65-69 40 (24.8) 71 (31.6) 111 (28.8) 40 (25.5) 69 (31.8) 109 (29.1)
70-74 31 (19.3) 40 (17.8) 71 (18.4) 30 (19.1) 38 (17.5) 68 (18.2)
>75 31 (19.3) 55 (24.4) 86 (22.3) 29 (18.5) 52 (24.0) 81 (21.7)

Table 2: Prevalence of diabetes among participants

Demographic Diabetes
variables n Prevalence (95% CI)
Total 374 21.7 (17.5-25.9)
Gender
Men 157 16.6 (10.7-22.4)
Women 217 25.3 (19.5-31.2)
Chi-square P 0.042
Age-group (years)
60-64 116 18.1 (11.0-25.2)
65-69 109 25.7 (17.4-34.0)
70-74 68 19.1 (9.5-28.7)
275 81 23.5 (14.0-32.9)
Chi-square P 0.509

adjustment for age, the prevalence of diabetes was 21.7% (15.9%
in men and 24.7% in women).

Of the 81 participants with diabetes, 45.7% were aware of their
disease condition; 94.6% of these were undergoing treatment, of
which, 34.3% had their diabetes under control. An almost equal
proportion of men and women were aware, under treatment,
and had controlled diabetes. Awareness and treatment were
found to be maximum in the age group =75 years. The higher
proportion of participants of age group 70—74 years had
diabetes under control. However, the number of participants
in this age-group was small. P value for Chi-square test was
statistically nonsignificant among the genders and across

age-groups [Table 3.

Of the 386 participants in whom blood pressure was measured,
194 (50.3%, 95% CI: 45.2-55.2) were hypertensive. Out of 161
men, 74 (46.0%, 95% CI: 38.1-53.7) and out of 225 women,
120 (53.3%, 95% CI: 46.8-59.9) were hypertensive. Isolated
systolic hypertension was presentin 58 (15.0%, 95% CI: 11.4-18.6)
participants. Among men, 23 (14.3%, 95% CI: 8.8-19.7) had
isolated systolic hypertension. Among women, 35 (15.6%, 95%
CI: 10.8-20.3) had isolated systolic hypertension [Table 4].
After adjustment for age, the prevalence of hypertension was
50.7% (45.7% in men and 53.3% in women).

Of 194 hypertensive participants, 58.8% were aware of their
disease condition; of these, 96.5% were on treatment, of
which, 24.5% had their blood pressure under control. A higher
proportion of women (64.2%) were aware than men (50.0%);
a higher proportion of women (98.7%) were under treatment
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than men (91.9%). The highest proportion of participants
of the age group 65—69 years (69.2%) were aware. In the age
group =75 years, all aware participants were taking treatment;
of these, 44% (highest among all age groups) had their blood
pressure under control. The difference between the two genders
and across all age-groups was statistically nonsignificant [Table 5].

Discussion

We estimated the prevalence of diabetes among the elderly
population residing in a rural area in Haryana to be 21.7%. The
prevalence was 16.6% in men, and 25.3% in women. HbAlc
estimation was used for the diagnosis of diabetes.

In the study by Radhakrishnan e/, the prevalence of diabetes in
a rural community of Tamil Nadu was 17.5% (22% in men and
15% in women). In this study, random glucose estimation was
done.™ The diagnostic method and difference in the population
may have caused the difference in outcome. Random glucose
estimation is prone to be affected by recent intake of glucose,
whereas HbAlc provides information on glycemic status over
a fairly long period, and is less likely to get affected by recent
intake. Therefore, our findings are more robust.

In the Indian studies by Goswami ¢z a/. in 2016, and Singh ez a/. in
2012, where the urban population was included, the prevalence
of diabetes was found to be 18.8% and 24%, respectively. The
values are similar to our study. Both the studies were conducted in
Delhi and used fasting blood glucose for diagnosis of diabetes.®”!
Due to physical proximity of the geographical location to our
study area, lifestyle of population was similar. This explains the
similar prevalence. The findings also suggest that conventional
rural-urban differences may be narrowing.

In the studies conducted abroad, the prevalence of diabetes
ranged from 13.8% to 34.4%. In the study from Italy by
Limongi ¢t al., fasting blood glucose 2140 mg/dl or self-reported
history was used as diagnostic criteria. The prevalence was
13.8%, lower than our study. The higher cut-off (fasting blood
glucose 2126 mg/dlis considered as diabetes) may be responsible
for the lower prevalence. In addition, persons only up to 84 years
of age were enrolled, unlike our study, where there was no upper
limit of age.'" In the study from Malaysia by Ho ¢ 4/, fasting
capillary glucose was checked, and prevalence was 34.4%. Cut-off
taken was 110 mg/dl The high prevalence may be explained by
the lower diagnostic cut-off.""! In the study by Tyrovolas ez .
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Table 3: Awareness, treatment, and control status among
diabetic participants

Demographic variables Aware n (%) Treated n (%) Controlled n (%)

Total (n=81) 37 (45.7) 35 (94.6) 12 (34.3)
Gender
Men (n=26) 11 (42.3) 11 (100.0) 4 (36.4)
Women (n=55) 26 (47.3) 24 (92.3) 8 (33.3)
P (Chi-square) 0.675 0.910 1.00
Age group (years)
60-64 (n=21) 10 (47.6) 10 (100.0) 4 (40.0)
65-69 (n=28) 10 (35.7) 9 (90.0) 2(22.2)
70-74 (n=13) 5(38.5) 4 (80.0) 3 (75.0)
275 (n=19) 12 (63.2) 12 (100.0) 3(25.0)
P (Chi-square for trend) 0.288 0.987 0.447

Table 4: Prevalence of hypertension and isolated systolic
hypertension among participants

Demographic Hypertension Isolated systolic
variables hypertension
n  Prevalence (95%CI) Prevalence (95% CI)

Total 386 50.3 (45.2-55.2) 15.0 (11.4-18.6)
Gender

Men 161 46.0 (38.1-53.7) 14.3 (8.8-19.7)

Women 225 53.3 (46.8-59.9) 15.6 (10.8-20.3)
Chi-square P 0.153 0.731
Age-group (years)

60-64 118 45.8 (36.6-54.9) 9.3 (4.0-14.6)

65-69 111 46.8 (37.4-56.3) 10.8 (4.9-16.7)

70-74 71 53.5 (41.6-65.4) 19.7 (10.2-29.2)

275 86 58.1 (47.5-68.8) 24.4 (15.2-33.7)
Chi-square P 0.271 0.008

Table 5: Awareness, treatment, and control status among
hypertensive participants

Demographic variables Aware n (%) Treated n (%) Controlled n (%)

Total (n=194) 114 (58.8) 110 (96.5) 27 (24.5)
Gender
Men (n=74) 37 (50.0) 34 (91.9) 9 (26.5)
Women (n=120) 77 (64.2) 76 (98.7) 18 (23.7)
P (Chi-square) 0.052 0.100 0.462
Age group (years)
60-64 (n=54) 30 (55.6) 28 (93.3) 5(17.9)
65-69 (n=52) 36 (69.2) 35(97.2) 9 (25.7)
70-74 (n=38) 23 (60.5) 22 (95.7) 6 (27.3)
275 (n=50) 25 (50.0) 25 (100.0) 11 (44.0)
P (Chi-square for trend) 0.548 0.246 0.103

from the Mediterranean Islands, fasting blood glucose level
2125 mg/dl was taken for diagnosis. The reported prevalence was
similat to our study.'? In the study conducted by Porapakkham
¢t al. in Thailand, venous fasting glucose after at least 12 h of
fasting was obtained.”! The study from the U.S. by Cowie e al.
reports prevalence from the NHANES, where diabetes was
diagnosed by plasma glucose study after overnight fasting.!'*
Selvin ez al. reported a prevalence of diabetes in the U.S. as 15.3%.
They used fasting blood glucose (=126 mg/dl) and self-reporting

Journal of Family Medicine and Primary Care

[15

by the participants.! The difference in methodology, diagnostic

test, and population accounts for the difference in outcome.

In our study, of the 81 participants with diabetes, 45.7% were
aware of their disease condition; of these, 94.6% were under
treatment, of which, 34.3% had their diabetes under control. The
Indian studies, conducted in urban Delhi slums, showed varying
results. In the study by Goswami ¢ af., 62.3% of the prevalent
cases were treated, and 33.6% of the treated cases were under
control.® In the study by Singh ¢ a/, 35.9% of prevalent cases
was aware, 62.5% of the aware population were treated, and
75% of those treated had glycemic status under control.”) The
treatment of diabetes is complex and is generally expensive. This
affects compliance. Therefore, some rural-urban differences in
treatment could be anticipated. In the studies undertaken abroad,
the proportion of awareness varied from 15.3% to 65.2%.The
proportion of control ranged from 21.8% to 26.4% among the
population who were treated.!'!31]

In our study, the prevalence of hypertension was 50.3%
(46% in men and 53.3% in women).

In studies conducted in rural India, the prevalence varied between
29% to 46% in the studies by Radhakrishnan ez 4/, Joshi ez al., and
Chinnakali ez a/*''" In the study by Joshi ez af, three readings
of blood pressure were recorded at an interval of 3 min each.

In the Indian studies, where the urban population was added,
the prevalence obtained was higher than that of our study. It
varied between 39.5% and 67%. The difference in prevalence is
explained by the nature of population being urban. In the study
by Goswami e/ al., two readings of blood pressure were recorded
at 5 min interval where digital blood pressure monitoring device
was used.® In the study conducted by Yadav ¢4/, blood pressure
was reported in two visits, one week apart. Hence, the lower
prevalence can be explained by ruling out false high readings,
obtained at first visit."® In the study by Chaturvedi ¢# @/, mercury

sphygmomanometer was used.!"”

In the studies undertaken abroad, the prevalence of hypertension
varied greatly from 25.6% to 86.8%. The studies by Porapakkham
¢t al., Sheng et al., Hammami e/ al., Rashid e/ al., and Lai ef al. showed
132053 The study by Nunes ¢ a/. reported a
high prevalence, 86.8%. Here, digital blood pressure machine was

similar prevalence.!

used, and two readings wete taken at 20 min interval.?! Srinivas
et al. reported the prevalence of hypertension to be 25.6%. This
can be due to the high cut-off criteria of 2160/95 mmHg that

was considered in the study.!

In the present study, of 194 hypertensive participants, 58.8%
were aware; of these, 96.5% were receiving treatment, of which,
24.5% had their blood pressure under control. In Indian studies,
the reported proportion of awareness in hypertensive persons
ranges between 22.2% and 62% of the diseased population.
The proportion of those with control of hypertension varied
from 13.5% to 32%. The studies conducted by Goswami ¢f aL,
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Yadav ef al., Chaturvedi e al., Kalavathy ez al., and Swami ef al.
included population from urban areas, which explains the
difference in proportions when compared to our study in rural
India.B1819%2621 1n the study undertaken in rural areas of India by
Joshi ez al., awareness was present in 22.2% of the hypertensive
population.!'? In the study by Chinnakali e/ 4/, awareness was
present in 62% of the diseased population, 98% of whom
were treated and among the treated, 13.5% had disease under
control. The findings wete similar to our study.

In the studies conducted abroad, the percentage of people who
were aware of their hypertensive status was between 24.1% and
81.8%. The proportion of treated population among the aware
population was ranged from 36.1% to 82.1%. The percentage
of controlled disease varied between 10.6% and 50.7% of the
treated population.l*?22328 3] Many studies reported a similar
proportion of controlled disease among the treated population

like our stu dy [16,20,26,34-36]

The present study found a high burden of diabetes and
hypertension among eldetly persons in the community. The
awareness of the conditions was low, viz., less than half in the
diabetes group, and slightly more than half in the hypertensive
group. Further, among those taking treatment, control of both
conditions was found to be poor. At the primary care level,
screening for these conditions among asymptomatic persons shall
be useful in their early diagnosis and management. Appropriate
counseling to improve adherence to treatment and advice is likely
to result in better control of these conditions.

The family physicians are usually contacted by patients for the
management of their chronic diseases, including diabetes and
hypertension. They play an important role in the control of
such diseases and the prevention of complications. Being the
first doctor to be contacted, the family physician is in a good
position to diagnose early diabetes and hypertension, which are
often asymptomatic, and patients are not aware that they have
this condition. Detection of chronic illnesses at the eatliest,
control of such diseases, and prevention of complications will
lead to improved quality of life of the patient. Family physicians
can explain the chronic nature of the disease and importance of
compliance to medication in these diseases.

This was a community-based study among eldetly persons in
a rural area, with a high response rate. HbAlc was used for
the diagnosis of diabetes. Temporality with associated factors
cannot be established due to the cross-sectional nature of the
study. Generalizability of the study is limited to rural area only.

Conclusion

It was observed that the prevalence of both diabetes and
hypertension was high among the rural elderly population.
Awareness about the disease status was low among the diseased.
Although high proportion of known diabetics and hypertensives
were on treatment, control was poor among them. This highlights
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the necessity of strengthening primary care and generation of
awareness regarding noncommunicable diseases.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References

1. Ageing and health [Internet]. [cited 2019 Sept 19]. Available
from: https://www.who.int/news-room/fact-sheets/detail/
ageing-and-health.

2.  Census of India Website: Office of the Registrar General
& Census Commissioner, India [Internet]. [cited 2019 Sept
20]. Available from: http://www.censusindia.gov.
in/2011-Common/CensusData2011.html.

3. Morbidity, healthcare and the condition of the aged, NSS
60™ round (January-June 2004) National Sample Survey
Organization. Ministry of Statistics and Programme
Implementation, GOI, March 2006. [Internet]. [cited
2019 Sept 12]. Available from: http://mospi.nic.in/sites/
default/files/publication_reports/507_final.pdf.

Radhakrishnan S, Balamurugan S. Prevalence of diabetes
and hypertension among geriatric population in a rural
community of Tamilnadu. Indian J Med Sci 2013;67:130-6.

5. DeMarco D, Powers A, Montgomery B, Verma U, Hagan K.
Standards of medical care in diabetes-2017. American
Diabetes Association Officers Chair of the Board. 150.

The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure: The JNC 7 Report | Cardiology | JAMA | JAMA
Network [Internet]. [cited 2019 Sept 17]. Available
from: https://jamanetwork.com/journals/jama/
article-abstract/196589.

7. Talmadge K, Philipson L, Reusch J, Hill-Briggs F, Youssef G,
Bertha B, et al. Standards of medical care in diabetes-2018.
American Diabetes Association Officers Chair Of The
Board. 150.

Goswami AK, Gupta SK, Kalaivani M, Nongkynrih B,
Pandav CS. Burden of hypertension and diabetes
among urban population aged>60 years in South
Delhi: A community based study. J Clin Diagn Res
2016;10:LCO1-5.

Singh AK, Mani K, Krishnan A, Aggarwal P, Gupta SK.
Prevalence, awareness, treatment and control of diabetes
Among Elderly Persons in an Urban Slum of Delhi. Indian
J Community Med 2012;37:236-9.

Limongi F, Noale M, Crepaldi G, Maggi S, ILSA Working Group.
Prevalence of diabetes and depressive symptomatology and
their effect on mortality risk in elderly Italians: The Italian
Longitudinal Study on Aging. Diabetes Metab 2014;40:373-8.

Ho B, Jasvindar K, Gurpreet K, Ambigga D, Suthahar A,
Cheong S, et al. Prevalence, awareness, treatment and
control of diabetes mellitus among the elderly: The 2011
National Health and Morbidity Survey, Malaysia. Malays Fam
Physician 2014;9:12-9.

Tyrovolas S, Zeimbekis A, Bountziouka V, Voutsa K,
Pounis G, Papoutsou S, et al. Factors associated with the
prevalence of diabetes mellitus among elderly men and

10.

11.

12.

Volume 9 : Issue 2 : February 2020



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Gupta, et al.: Diabetes and hypertension among elderly persons

women living in Mediterranean Islands: The MEDIS Study.
Rev Diabet Stud RDS 2009;6:54-63.

Porapakkham Y, Pattaraarchachai J, Aekplakorn W.
Prevalence, awareness, treatment and control of
hypertension and diabetes mellitus among the elderly:
The 2004 National Health Examination Survey III, Thailand.
Singapore Med J 2008;49:868-73.

Cowie CC, Rust KF, Byrd-Holt DD, Eberhardt MS, Flegal KM,
Engelgau MM, et al. Prevalence of diabetes and impaired
fasting glucose in adults in the U.S. population: National
Health and Nutrition Examination Survey 1999-2002.
Diabetes Care 2006;29:1263-8.

Selvin E, Coresh J, Brancati FL. The burden and treatment
of diabetes in elderly individuals in the U.S. Diabetes Care
2006;29:2415-9.

Joshi R, Taksande B, Kalantri SP, Jajoo UN, Gupta R.
Prevalence of cardiovascular risk factors among rural
population of elderly in Wardha district. J Cardiovasc Dis
Res 2013;4:140-6.

Chinnakali P, Mohan B, Upadhyay RP, Singh AK, Srivastava R,
Yadav K. Hypertension in the elderly: Prevalence and health
seeking behavior. North Am J Med Sci 2012;4:558-62.

Yadav G, Chaturvedi S, Grover VL. Prevalence, awareness,
treatment and control of hypertension among the elderly in
aresettlement colony of Delhi. Indian Heart ] 2008;60:313-7.

Chaturvedi S, Pant M, Neelam, Yadav G. Hypertension in
Delhi: Prevalence, awareness, treatment and control. Trop
Doct 2007;37:142-5.

Sheng CS, Liu M, Kang YY, Wei FF, Zhang L, Li GL,
et al. Prevalence, awareness, treatment and control
of hypertension in elderly Chinese. Hypertens Res
2013;36:824-8.

Hammami S, Mehri S, Hajem S, Koubaa N, Frih MA,
Kammoun S, et al. Awareness, treatment and control of
hypertension among the elderly living in their home in
Tunisia. BMC Cardiovasc Disord 2011;11:65-7.

Rashid A, Azizah A. Prevalence of hypertension among
the elderly Malays living in rural Malaysia. Australas Med J
2011;4:283-90.

Lai SW, Li TC, Lin CC, Tan CK, Ng KC, Lai MM, et al.
Hypertension and its related factors in Taiwanese elderly
people. Yale J Biol Med 2001;74:89-94.

Nunes TM, Martins AM, Manoel AL, Trevisol D],
Schuelter-Trevisol F, Cavalcante RASQ, et al. Hypertension
in elderly individuals from a city of Santa Catarina:
A population-based study. Int J Cardiovasc Sci
2015;28. Available from: http://www.gnresearch.org/
do0i/10.5935/2359-4802.20150055.

Journal of Family Medicine and Primary Care

782

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Srinivas P, Wong KS, Chia YC, Poi PJ, Ebrahim S. A profile
of hypertension among rural elderly Malaysians. Southeast
Asian J Trop Med Public Health 1998;29:821-6.

Kalavathy MC, Thankappan KR, Sarma PS, Vasan RS.
Prevalence, awareness, treatment and control of
hypertension in an elderly community-based sample in
Kerala, India. Natl Med J India 2000;13:9-15.

Swami H, Bhatia V, Dutt R, Bhatia S. A community based
study of the morbidity profile among the elderly in
Chandigarh, India. Bahrain Med Bull 2002;24:13-6.

Ghaffari S, Pourafkari L, Tajlil A, Sahebihagh MH,
Mohammadpoorasl A, Tabrizi JS, et al. The prevalence,
awareness and control rate of hypertension among elderly
in northwest of Iran. J Cardiovasc Thorac Res 2016;8:176-82.

Guo F, He D, Zhang W, Walton RG. Trends in prevalence,
awareness, management, and control of hypertension
among United States adults, 1999 to 2010. J Am Coll Cardiol
2012;60:599-606.

Banegas JR, Rodriguez-Artalejo F, Ruilope LM, Graciani A,
Luque M, de la Cruz-Troca JJ, et al. Hypertension magnitude
and management in the elderly population of Spain.
J Hypertens 2002;20:2157-64.

Barrera L, Gomez F, Ortega-Lenis D,
Corchuelo Ojeda, Mendez F. Prevalence, awareness,
treatment and control of high blood pressure in the elderly
according to the ethnic group. Colombian survey. Colomb
Med (Cali) 2019;59:115-27.

Zhu HT, Yu M, Hu H, He QR, Pan J, Hu RY. Factors associated
with glycemic control in community-dwelling elderly
individuals with type 2 diabetes mellitus in Zhejiang, China:
A cross-sectional study. BMC Endocr Disord 2019;19:57.

Sousa ALL, Batista SR, Sousa AC, Pacheco JAS, Vitorino PVO,
Pagotto V. Hypertension Prevalence, treatment and control
in older adults in a Brazilian capital city. Arq Bras Cardiol
2019;112:271-8.

Kiau BB, Kau J, Nainu BM, Omar MA, Saleh M, Keong YW,
et al. Prevalence, awareness, treatment and control of
Hypertension among the elderly: The 2006 National
Health and Morbidity Survey III in Malaysia. Med J Malaysia
2013;68:332-7.

Malhotra R, Chan A, Malhotra C, @stbye T. Prevalence,
awareness, treatment and control of hypertension in
the elderly population of Singapore. Hypertens Res
2010;33:1223-31.

Hypertension Study Group. Prevalence, awareness,
treatment and control of hypertension among the elderly
in Bangladesh and India: A multicentre study. Bull World
Health Organ 2001;79:490-500.

Volume 9 : Issue 2 : February 2020



