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Abstract. The present study was undertaken to evaluate differences between ur-
ban and rural Nepali populations in terms of hyperglycemia, socioeconomic posi-
tion (SEP) and hypertension, through a community based survey in Sunsari Dis-
trict, eastern Nepal. Blood glucose levels were measured in participants (N=2,006)
230 years old from urban and rural communities and were classified according to
WHO criteria (1998) into normoglycemia (NGY), impaired fasting glucose (IFG),
impaired glucose tolerance (IGT) and hyperglycemia (HGY). SEP was assessed by
structured health interview along with anthropometric measurements and behav-
ioral variables. Hypertension was classified per Joint National Committee (JNC-
VII) criteria. Ten point three percent and 11.9% of subjects in this survey (13.3%
urban and 11.0% rural) gave a family history and personal history of diabetes
mellitus, respectively. Of urban participants (n=736) with no history of diabetes
70 (9.5%) had HGY and 143 (19.4%) had glucose intolerance (IFG and IGT). Of
rural participants (n=1,270) 114 (9.0%) had HGY and 176 (13.9%) had glucose in-
tolerance. There was an increasing trend in numbers of cases of hyperglycemia
and intolerance with increasing age (x*198.2, p<0.001), body mass index (BMI) (x2
35.1, p<0.001), SEP (x? 48.5, p<0.001) and hypertension (x> 130.6, p<0.001). Rural
participants had a lower odds ratio [0.706; 95% confidence interval (CI) 0.455-
1.096] of having hyperglycemia than urban participants. Individuals with medium
and higher SEP had a lower odds ratio (0.878; CI 0.543-1.868) and higher odds
ratio (1.405; CI10.798-2.474), respectively, compared to individuals with lower SEP
of having HGY. Both urban and rural populations are at risk for hyperglycemia
and glucose intolerance. Individuals having a medium SEP had lower risk of dia-
betes mellitus than individuals from lower and higher SEP.
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Diabetes mellitus (DM) is comprised
of a group of metabolic disorders that
share the phenotype of hyperglycemia
caused by a complex interaction of genet-
ics, environmental factors and life-style.
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The prevalence of diabetes and its adverse
health effects has risen more rapidly in
South Asia than in western countries. In-
dia has a larger number of people living
with diabetes than any other country, with
an estimated 19.4 million in 1995 and 32.7
million in 2000 (King et al, 1998). In
Bangladesh, the prevalence of diabetes in
urban areas is double that in rural areas
(8% wvs 4%) and increased with affluence
(Sayeed et al, 1997). The International Dia-
betes Federation estimated diabetes has a
prevalence of 12% in Pakistan, with a to-
tal of 8.8 million people diagnosed with
diabetes in 2000. In Sri Lanka a 1999 cen-
sus reported the diabetes prevalence as 8%
in rural areas and 12% in urban areas. Es-
timates based on a WHO model project by
2020 a marked escalation in diabetes in
South Asia (Ghaffar et al, 2004). Pakistan
is expected to have 14.5 million people
with diabetes by 2025. The number of
people with diabetes is expected to rise by
195% in India during 1995-2025, and is
expected to reach 57.2 million by this year
(King et al, 1998). Nepal, a developing
country bordering India and China, has an
open border, similar diet, race, language,
religion and living conditions to both
neighboring countries. In recent years,
there has been a resurgence of interest in
the relationship between health and socio-
economic position (SEP).

Some evidence exists for an associa-
tion between low SEP and adverse health
outcomes in persons with diabetes and
other chronic conditions. The pathway
through which SEP and health are related
in persons with type 2 diabetes is poorly
understood, (Brown et al, 2004). Impaired
glucose tolerance (IGT) is a risk factor for
type 2 diabetes and coronary heart disease
(Unwin et al, 2002). Obesity, a major pre-
dictor of impaired fasting glucose (IFG),
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IGT and type 2 diabetes, is more preva-
lent among people with a lower SEP
(Rathmann et al, 2005). Indo-Asian people
are at high risk for cardiovascular disease
(Jafar et al, 2005). Associations between
body mass index (BMI), percent body fat
and chronic diseases differ between Indo-
Asian and European populations
(Deurenberg- Yap et al, 2000). The impact
of obesity and hypertension (HTN), which
are closely linked with insulin resistance,
on the association between SEP and glu-
cose intolerance has rarely been studied
(Gallard et al, 1997).

This study was undertaken to assess
the association between SEP, defined by
race, occupation, income and blood pres-
sure, with IFG, IGT and diabetes in urban
and rural populations of Sunsari District,
eastern Nepal. The prevalence of diabetes
being inversely related to SEP was tested
as a hypothesis. We also examined the as-
sociation between overweight and obesity
using BMI and the prevalence of diabetes,
IFG and IGT in this survey.

MATERIALS AND METHODS

Geographical area and study population

This study was conducted from Sep-
tember 2005 to July 2006 in Sunsari Dis-
trict, Koshi Zone, eastern Nepal. Sunsari
District has 49 village development com-
mittees (VDC) and 3 municipalities at el-
evations of 152 meters to 914 meters along
the Indian border. Dharan, a municipality
of Sunsari, is an important industrial, eco-
nomic and educational center. Subjects
from ward No. 5 of Dharan considered as
an urban population and subjects from
Narsingh and Madhuban VDC considered
as a rural population were included in the
study. A characteristic of both rural VDC
was an agricultural occupation. BP Koirala
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Institute of Health Sciences (BPKIHS) is an
academic medical center and public hos-
pital situated in Dharan, providing com-
prehensive health care to the people of
Sunsari District. It conducts community
health services in 16 teaching districts, in-
cluding Sunsari, eastern Nepal. According
to national census data from 2001, the to-
tal population of Dharan Municipality was
118,000 and the total population of both
VDC was 16,205 (Narsingh; 10,468 and
Maduban; 5,737). Sample size was calcu-
lated with the formula 4 pqg/L?, where “p”
is prevalence, q = 1- p, and L is the maxi-
mum allowable error (Mahajan, 1997), 10%
of p. The prevalence of diabetes was 19%
(Shrestha et al, 2006) from a previous study
in urban Nepal and the estimated sample
size was 1,706 individuals.

Subjects and data collection

All males and non-pregnant females
> 30 years old from Dharan Municipality
and 10% of the population from the two
VDCs were considered eligible for the
study. The eligible participants were in-
formed about the objectives and proce-
dures of the investigation. Each subject
was requested to attend to a nearby col-
lection center after fasting for at least 8
hours. Subjects were interviewed using a
structured health questionnaire to obtain
personal details, such as religion, occupa-
tion, education, housing, monthly income,
number of family members, and history
of diabetes. Anthropometric measure-
ments were also taken. The health status
of each subject was graded into lower,
middle and upper levels based on health
determinants (Upadhayay et al, 1994; Tang
et al, 2003). Physical activity with occupa-
tion was grouped into four categories from
high to low: 1) servant and laborer 2)
farmer, housewife, fishermen, milk seller,
tailor and haircutter, 3) job holder, police
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officer, teacher, nurse, doctor and engineer,
and 4) business person (Upadhayay et al,
1994; Robbins et al, 2001). Monthly income
in Nepalese Rupees (Rs) was divided into:
1)<Rs 2,500, 2) Rs 2,501-5,000, 3) Rs 6,000-
10,000 and 4) = Rs 10,000 (Upadhayay
et al, 1994; Rabi et al, 2006). Measurements
of height, weight, waist and hip circum-
ference were taken wearing light cloths,
without shoes. The weight scale was cali-
brated daily with a known standard
weight. Only one machine was used in the
study. BMI was calculated as weight (in
kilograms) divided by height (in meters)
squared. Overweight was defined as a BMI
> 25 kg/m?, obesity was defined as a BMI
> 30 kg/m? (WHO, 1998). Blood pressure
was taken after 5 minutes rest with a stan-
dard adult mercury sphygmomanometer.
Joint National Committee (JNC7) criteria
(Chobanam et al, 2003) were used to clas-
sify subjects: systolic blood pressure (SBP)
<120 mmHg and diastolic blood pressure
(DBP) <80 mmHg and SBP 121-139 mmHg
and DBP 81-89 mmHg were considered as
normotensive and pre-hypertension (Pre-
HTN), respectively. A SBP 140-159 mmHg
and DBP 90-99 mmHg and a SBP =160
mmHg and a DBP =100 mmHg were con-
sidered as HTN stage I and HTN stage II,
respectively. This study was approved
(Aca 755/062/063) by the ethical review
board of B.P. Koirala Institute of Health
Sciences, Dharan, Nepal.

Laboratory and statistical methods
Venous blood (2 ml) was collected from
each subject for fasting blood glucose (FBG)
or random glucose in a vial containing
20 pg potassium oxalate and sodium fluo-
ride (3:1) to minimize the glucose reduction.
Plasma from the samples was separated
immediately at the collection center and
transferred to the Biochemistry Department
at BPKIHS for glucose estimation using the

199



SOUTHEAST AsIaN ] TRop MED PusLic HEALTH

Table 1
Diagnostic criteria for glucose results.

Groups Diagnostic criteria

NGY e Fasting glucose up to 109 mg/dl
e Random glucose up to 139 mg/dl

IFG * Fasting glucose 110-125 mg/dl

IGT e Random glucose 140-199 mg/dl

HGY e Fasting glucose 2126 mg/dl

Random glucose 2200 mg/dl

glucose oxidase (Glucose GOD/POD kit,
E. Merck India, Mumbai, India) method fol-
lowing standard norms. To ensure consis-
tency, the same personnel, methodology
and equipment were used throughout the
study period. Subjects were classified by
WHO criteria (1998) into normoglycemia
(NGY), impaired fasting glucose (IFG), im-
paired glucose tolerance (IGT) and hyper-
glycemia (HGY) groups (Baral et al, 2000)
(Table 1).

The data were entered in the computer
the day of collection. Data were expressed
as frequencies and percentages. Associa-
tion between categorical data was per-
formed by chi-square (x?) test. We per-
formed logistic regression analysis specific
for complex survey designs that accounted
for the clusters, strata (province) and data
weighted to the general population of
Nepal. Two-way analysis was done to
identify the variables directly related to
IFG, IGT and HGY. Multinomial regres-
sion was performed to determine an asso-
ciation between independent variables
and dependent variables. The risk factors
quantified were sex (male/female), SEP
and monthly income group. We tested the
association between diabetes and BMI,
SBP and family history of diabetes. A p-
value < 0.05 was considered as statistical
significant. Data analysis was performed

200

using SPSS 11.5 software (License Code:
30001359390, SPSS, Chicago, IL, USA).

RESULTS

According to the National Census
Report (2001), the population of ward
No. 5 of Dharan Municipality was 1,350
(724 males, 626 females) from 225 house-
holds. Fifty-eight point eight percent of eli-
gible subjects > 30 years old were included
in this house to house survey. The response
rate was 92.7% in this urban population. A
total of 1,270 participants were selected ran-
domly from Maduban and Narshigh VDC
as a rural population with a response rate
of 95%. The socio-demographic charac-
teristics of the study population (N=2,006)
are shown in Table 2. Sixty-three point
three percent of the study population were
from a rural area. Most of the population
were Hindu (92.3%) and the rest were
Muslim. The majority (55.5%) of subjects
had a lower socioeconomic position. Sixty-
five point four percent were farmers,
housewives, milk sellers, tailors or hair-
cutters. One thousand seven hundred sev-
enteen subjects (85.6%) gave a fasting
sample and the rest gave a random glu-
cose sample. Some variables (SEP, occupa-
tion, income, BMI and blood pressure)
were not matched in the study population
due to problems during sampling. Ten
point three percent of subjects had a fam-
ily history of diabetes. In all subjects (736
urban, 1,270 rural), 238 (13.3% urban, and
11.0% rural) gave a history of diabetes. In
urban subjects 9.5% had HGY and 19.4%
had IFG and IGT and in rural subjects 9.0%
had HGY and 13.9% had IFG and IGT.
Thirteen point two percent of males and
10.2% of females had a past history of dia-
betes. The frequency of newly detected
HGY cases having no past history of dia-
betes was 10.1% in male and 8.0% in
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Table 2

Socio-demographic characteristics and risk factors for diabetes (N=2,006) in
Sunsari District, eastern Nepal.

Variable No. %
Age (years)

30 - 40 908 45.3

41 -50 483 24.0

51-60 325 16.3

61-70 216 10.7

>71 74 3.7
Sex (N=2,006)

Male 1,096 54.6

Female 910 45.4
Residence (N=2,006)

Urban 736 36.7

Rural 1,270 63.3
Religion (N=2,006)

Hindu 1,852 92.3

Muslim 154 7.7
Socioeconomic position (SEP)(N=1,935)

Lower 1,074 55.5

Medium 565 29.2

Higher 296 15.3
Occupation (N=1,935)

1 High (physical activity) 127 6.6

2 1,267 65.4

3 75 3.9

4 Low (physical activity) 466 24.1
Income (N=1,935)P

1 (low) 545 28.2

2 740 38.2

3 361 18.7

4 (high) 289 14.9
BMI (N=1,935)

Healthy weight 1,277 66.0

Overweight 485 25.1

Obese 173 8.9
Past history of diabetes (N=2,006)

Yes 238 11.9

No 1,768 88.1
Family history diabetes (N=2,006)

Yes 206 10.3

No 1,800 89.7
Fasting blood glucose (N=1,717)

Normoglycemia (NGY) 1,177 68.5

Impaired fasting glucose (IFG) 290 16.9

Hyperglycemia (HGY) 250 14.6
Random blood sugar (N=289)

Normoglycemia (NGY) 192 66.4

Impaired glucose tolerance (IGT) 80 27.7

Hyperglycemia (HGY) 17 5.9
Blood pressure (systolic)(N=1,935)

Normotensive 571 29.5

Pre HTN 752 38.8

HTNI 489 25.2

HTN II 126 6.5

aFour groups were categorized according to the self reports from high to low based on occupationally work

pattern: active, moderate, light and inactive physical activity.

PIncome was classified into four groups according to the lowest, low, middle and high incomes in a study
population based on per capita income for family (Sunsari District Health Profile, Ministry of Health, 1993).
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Table 3

Prevalence of past history of diabetes and newly identified glucose intolerance and
hyperglycemia by fasting plasma glucose and random plasma glucose.

Past history of diabetes No history of diabetes

Variables Normoglycemia Glucose Hyperglycemia
(NGY) intolerance (HGY)

Sex

Male (N=1,096)

Female (N=910)
Residence

Urban (N=736)

Rural (N=1,270)

Total (N=2,006)

145 (13.2%)
93 (10.2%)

98 (13.3%)
140 (11.0%)
238 (11.9%)

672 (61.3%)
593 (65.2%)

425 (57.8%)
840 (66.1%)
1,265 (63.0%)

168 (15.4%)
151 (16.6%)

143 (19.4%)
176 (13.9%)
319 (15.9%)

111 (10.1%)
73 (8.0%)

70 (9.5%)
114 (9.0%)
184 (9.2%)

females and newly detected IFG and IGT
were 16.6% in females and 15.4% in males.

Table 4 shows the age-specific preva-
lence of HGY, IFG and IGT had an increas-
ing trend with increasing age (x> 198.2,
p=0.001). The prevalence of diabetes was
higher among males in both urban and
rural subjects with a significant difference
(x? 10.8, p= 0.013). Table 4 shows an in-
creasing trend in prevalence (x* 26.9, p=
0.0001) of HGY, IFG and IGT in both ur-
ban and rural subjects. But the prevalences
of HGY among Hindus and Muslims were
not different (x> 2.1, p= 0.569). Further-
more, An increase in HGY was seen with
increasing SEP (x* 48.5, p= 0.001). The
prevalence of IFG was lowest in subjects
with a medium SEP. The prevalences of
IFG, IGT and HGY were significantly as-
sociated with decreased physical activity
but in the case of IGT, there was a higher
prevalence among those with a third grade
physical activity level. IFG, IGT and HGY
were significantly associated with higher
BMI and blood pressure.

We used logistic regression to quan-
tify the individual effects of dependent
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variables (age, sex, residence, religion, SEP,
BMI and blood pressure) using glucose
intolerance (IFG and IGT) and HGY and
independent variables. We did not include
income and occupation because these are
socio-economic indicators. Table 5 shows
the higher level of HGY in males than fe-
males [odds ratio 0.817, 95% confidence
interval (CI) 0.602-1.661]. Glucose intoler-
ance in females was slightly more common
than in males (odds ratio 1.022, 95% CI
0.791-1.320). Subjects > 71 years old were
at the highest risk of having HGY and glu-
cose intolerance (odds ratio 3.311, 95% CI
1.793-6.489 and odds ratio 4.605, 95% CI
1.960-9.736) among the 30-40 year old sub-
jects. Rural subjects had a lower risk of
HGY (odds ratio 0.706, 95% CI 0.455-
1.096). Although fewer Muslims were
sampled (7.7%), they had a greater risk of
diabetes [2.888 (95% CI 1.790-4.661)] than
Hindus. Obese subjects had the highest
risk of HGY [2.070 (95% CI 1.302-3.294)]
when compared to subjects with a normal
weight. HTN stage II subjects had a higher
risk for diabetes (odds ratios 2.401, 95%
CI 1.451-3.970) and glucose intolerance
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Table 4
Prevalence (%) of IFG, IGT and HGY.

Variable IFG (%) IGT (%) HGY (%) X2 p

Age (years) (N=2,006)

30-40 9.5 2.8 6.6 198.2 0.001
41 -50 18.6 3.5 11.2
51-60 19.1 4.0 24.3
61-70 17.6 8.8 24.5
>71 44.6 8.1 25.2

Sex (N=2,006)
Male 14.4 4.4 154 10.8 0.013
Female 14.8 3.5 10.8

Residence (N=2,006)
Urban 17.0 59 15.8 26.9 0.001
Rural 13.3 2.9 12.0

Religion
Hindu 14.5 3.9 10.8 2.1 0.569
Muslim 16.3 1.6 9.8

Socioeconomic position (N=1,935)
Lower 13.4 3.0 12.2 48.5 0.001
Medium 12.4 5.0 12.2
Higher 23.1 6.4 19.0

Occupation (N=1,935)
1 High (physical activity) 15.0 0.8 9.4 19.3 0.003
2 13.9 3.8 12.1
3 9.3 9.3 12.0
4 Low (physical activity) 17.2 5.0 17.7

Income (N=1,935)
1 (low) 14.7 3.3 9.4 59.3 0.001
2 12.3 2.7 13.5
3 12.2 6.4 13.9
4 (high) 23.3 6.3 19.1

BMI (N=1,935)
Healthy weight 13.4 3.6 10.9 35.1 0.001
Overweight 15.7 54 16.7
Obese 20.2 4.0 20.8

Blood pressure (systolic) (N=1,935)
Normal 11.2 2.6 9.1 130.6 0.001
Pre HTN 14.0 2.9 10.1
HTN I 19.1 4.5 20.7
HTN II 15.9 15.9 22.2

IFG, impaired fasting glucose; IGT, impaired glucose tolerance; HGY, hyperglycemia
HTN I, hypertension stage I; HTN I hypertension stage 2
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Table 5
Multiple logistic regression analyses of HGY, IFG and IGT.
Glucose intolerance (IFG and IGT) Hyperglycemia (HGY)

Variables Odds ratio 95% CI Odds ratio 95% CI
Age (years)

30 - 407 1.0 - 1.0 -

41-50 1.095 0.549 - 2.181 1.117 0.550 - 2.269

51-60 1.319 0.681 - 2.558 1.132 0.577 -2.223

61-70 1.804 0.947 - 3.436 3.362 1.678 - 6.736

>71 3.311 1.793 - 6.489 4.605 1.960 - 9.736
Sex

Male® 1.0 - 1.0 -

Female 1.022 0.791 - 1.320 0.817 0.602 - 1.108
Residence

Urban® 1.0 - 1.0 -

Rural 0.815 0.556 - 1.196 0.706 0.455 - 1.096
Religion

Hindu? 1.0 - 1.0 -

Muslim 1.323 0.814 -2.152 2.888 1.790 - 4.661
SEP

Lower® 1.0 - 1.0 -

Medium 0.762 0.489 - 1.268 0.878 0.543 - 1.868

Higher 1.941 1.199 - 3.140 1.405 0.798 - 2.474
BMI

Healthy weight® 1.0 - 1.0 -

Over weight 1.351 0.862 -2.116 1.218 0.763 - 2.073

Obese 1.817 1.201 - 2.751 2.070 1.302 - 3.294
Blood pressure(Systolic)

Normal® 1.0 - 1.0 -

Pre HTN 1.406 0.872-2.266 1.007 0.581-1.718

HTNI 1.966 1.212-3.191 1.728 0.982 - 3.023

HTNII 2.401 1.451-3.970 1.858 1.033 - 3.336

2 Reference group
HGY, hyperglycemia; IFG, impaired fasting glucose; IGT, impaired glucose tolerance

(odds ratio 1.858,95% CI1.033-3.336) than
normal blood pressure subjects.

DISCUSSION

Hyperglycemia, caused by a complex
interaction of genetics, environmental fac-
tors and life style choices, contributes to car-
diovascular disease. Nepal is experiencing
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rapid urbanization, with widening income
gap and social inequalities. A national sur-
vey of diabetes conducted in 6 major cities
in India during 2000 showed a diabetes
prevalence among urban adults of 12.1%;
the prevalence of IGT was 14.0%, and the
age-standardized prevalence of diabetes
was 23.8% and of IGT was 16% in people
aged 240 years (Ramachandran et al, 2001).
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In a field survey of 7 urban popula-
tions of Nepal in 2002, the age and sex
standardized prevalence of diabetes
(known and newly diagnosed), IGT and
IFG were 19.0, 10.6 and 9.9%, respectively
(Shrestha et al, 2006). Our previous hospi-
tal based study showed a prevalence of
6.3%, among urban eastern Nepal (Karki
et al, 2000). The present survey showed
having a past history of diabetes, HGY and
glucose intolerance (IFG + IGT) were
found in 11.9% (13.3% urban, 11.0% rural),
9.2 % (9.5% urban, 9.0% rural) and 15.9%
(19.4% urban, 13.9% rural), respectively.
One study in Chennai, India reported the
prevalence of diabetes increased with in-
creasing age up to 70 years old (Mohan
et al, 2003). In a review of global data, the
prevalence of diabetes increased with in-
creasing age. The peak prevalence oc-
curred during the sixth decade of life, fol-
lowed by a decline in the seventh decade,
presumably because of greater mortality
among diabetic individuals (King and
Rewers, 1993). Table 4 shows the age spe-
cific prevalence of HGY with a peak preva-
lence among 51-70 year olds. The crude
prevalence of diabetes was 4.3% and of
IFG was 12.4% in rural Bangladesh
(Sayeed et al, 2003). Our results showed a
higher prevalence of HGY (12.0%) and IFG
(13.3%) in rural Nepal.

A strong inverse association was seem
between SEP and the odds of having un-
diagnosed diabetes among woman aged
55 to 74 years in the population-based
KORA (Cooperative Health Research in
the Region of Augsburg) survey in 2000
from Germany (Rathmann et al, 2005).
Connolly et al (2000) found people living
in the most deprived areas in a health dis-
trict of the UK had the highest prevalence
of type 2 diabetes. Odds ratios from mul-
tiple regression analysis (Table 5) show
subjects with a medium SEP category had
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the lowest risk of HGY and glucose intol-
erance. The impacts of diabetes on subjects
with a higher SEP and a lower SEP are
likely to be different in terms of both prin-
cipal causes and manifestations. Subjects
with a higher SEP are less likely to be ac-
tive, and with a lower SEP are less likely
to consume fruits and vegetables. Poor
diets may lead to HGY and glucose intol-
erance in both urban and rural populations
(Ramachandran, 2007). Socioeconomic
environment influences lifestyle and nu-
trition which in turn influences the preva-
lence of glucose intolerance, diabetes and
its complications.

Diabetes, a life-long metabolic disor-
der, is an expensive illness for subjects in
developing countries. In Nepal the finan-
cial burden is often shared by relatives of
the patients. The amounts spent by sub-
jects from higher and lower SEP were simi-
lar; therefore, the percentage of the income
spent was higher among those from a
lower SEP. Health insurance is not popu-
lar. Government employee insurance is
available, but not utilized fully. Little or
no reimbursement of expenses is made by
employers.

The American Diabetes Association
(ADA) has developed an interactive Dia-
betes Risk Test score based on a set of vari-
ables, not requiring laboratory tests, that
can be used to identify individuals who
are likely to develop diabetes in the near
future (ADA, 2007). The variables include
age, BMI, waist circumference, history of
hypertension and history of diabetes in
parents or siblings. The results show 10.3%
of the population had a family history of
diabetes. Elevated BMI and blood pressure
(systolic) are significantly associated with
HGY and glucose intolerance in both ur-
ban and rural populations. The association
between diabetes and hypertension is well
known (IDFE, 2003). Both elevated systolic
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and diastolic blood pressures were asso-
ciated with diabetes in a study from a
southern Indian Population (Mohan et al,
2003).

The present population based study
reveals primary prevention of diabetes is
important in combating this disease in
Nepal. Prevention of diabetes and obesity
requires coordinated policies and legisla-
tion with attention being given to both
urban and rural environments, workplace,
education, exercise and diet. We did not
carry out post-prandial or oral glucose tol-
erance testing (OGTT) or blood cholesterol
levels.

ACKNOWLEDGEMENTS

We are grateful to the BP Koirala In-
stitute of Health Sciences, Dharan, Nepal
for approval of the Research Grant. We are
indebted to Mr Subodh Gupta, Ms Ekta
Surana, Mr Lakhiram Soren and the PG
students of the Biochemistry Department
for their invaluable support.

REFERENCES

American Diabetes Association (ADA), Dia-
betes risk test. 2007. [Cited 2007 Feb 18].
Available from: URL: www.diabetes.org/
risk-test

Baral N, Konar BC, Karki P, Ramprasad C,
Lamsal M, Koirala S. Evaluation of new
WHO diagnostic criteria for diabetes on
the prevalence of abnormal glucose toler-
ance in a heterogenous Nepali population
- the implications of measuring glycated
hemoglobin. Singapore Med ] 2000; 41: 264-
67.

Brown AF, Ethner SL, Weinberger M, et al. So-
cioeconomic position and health among
persons with diabetes mellitus: a concep-
tual framework and review of the litera-
ture. Epidemiol Rev 2004; 26: 63-77.

Chobanam AV, Barris GL, Black HR, et al. Na-

206

tional high blood pressure education pro-
gram coordinating committee. The 7t re-
port of the Joint National Committee on
prevention, detection, evaluation and
treatment of high blood pressure. The
JNC7 Report. JAMA 2003; 289: 2560-72.

Connolly V, Unwin N, Sherriff P, Bilous R,
Kelly W. Diabetes prevalence and socio-
economic status: a population based
study showing increased prevalence of
type 2 diabetes mellitus in deprived ar-
eas. | Epidemiol Commnun Health 2000; 54:
173-77.

Deurenberg-Yap M, Schmidt G, Van Staveren
WA, et al. The paradox of low body mass
index and hihgh body fat percentage
among Chinese, Malays and Indians in
Singapore. Int | Obes Relat Metab Disord
2000; 24: 1011-7.

Gallard TR, Schuster DP, Bowetti BM, et al. The
impact of socioeconomic status on cardio-
vascular risk factors in African-Americans
at high risk for type 2 diabetes. Implica-
tion for syndrome X. Diabetes Care 1997;
20: 745-52.

Ghaffar A, Reddy KS, Singhi M. Burden of non-
communicable diseases in South Asia.
BM] 2004; 328:807-10.

International Diabetes Federation (IDF). Dia-
betes atlas. 2" ed. Brussels: IDF, 2003: 168.

Jafar TH, Jafary FH, Jessani S, et al. Heart dis-
ease epidemic in Pakistan: women and
men at equal risk. Am Heart | 2005; 150-
221-6.

Karki P, Baral N, Lamsal M, et al. Prevalence
of non-insulin dependent diabetes melli-
tus in urban areas of eastern Nepal: a hos-
pital based study. Southeast Asian | Trop
Med Public Health 2000; 31: 163-6.

King H, Aubert RE, Herman WH. Global bur-
den of diabetes 1995-2050: Prevalence,
numerical estimates, and projection. Dia-
betes Care 1998; 21: 1414-31.

King H, Rewers M. WHO Ad Hoc Diabetes
Reporting Group. Global estimates for
prevalence of diabetes mellitus and im-

Vol 42 No.1 January 2011



HyPERGLYCEMIA, SEP AND HYPERTENSION IN NEPALI POPULATIONS

paired glucose tolerance in adults. Diabe-
tes Care 1993; 16: 157-77.

Mahajan BK. Methods in biostatistics. 6 ed.
Delhi: Jaypee Brothers & Medical Publish-
ers (P), 1997: 88-102.

Mohan V, Shanthirani CS, Deepa R. Glucose
intolerance (diabetes and IGT) in a se-
lected South Indian population with spe-
cial reference to the history, obesity and
lifestyle factors — the Chennai Urban
population study. | Assoc Phys India 2003;
51:771-7.

Rabi DM, Edwards AL, Southern DA, et al.
Association of socioeconomic status with
diabetes prevalence and utilization of dia-
betes care services. BMC Health Services
Res 2006; 6: 124.

Ramachandran A. Socioeconomic burden
of diabetes in India. JAPI 2007; 55 (suppl):
9-12.

Ramachandran A, Snehalatha C, Kapur A,
et al. For the Diabetes Epidemiology Study
Group in India (DESI). High prevalence
of diabetes and impaired glucose toler-
ance in India: National Urban Diabetes
Survey. Diabetologia 2001; 44: 1094-101.

Rathmann W, Haastert A, Lcks A, et al. Sex dif-
ferences in the associations of socioeco-
nomic status with undiagnosed diabetes
mellitus and impaired glucose tolerance
in the elderly population: the KORA
survey. Eur | Public Health 2005; 15: 627-
33.

Robbins JM, Vaccarino V Zhang H, Kasl SV.
Socioeconomic status of type 2 diabetes
in African American and non-hispanic

Vol 42 No.1 January 2011

white women and men: evidence from the
third national health and nutrition exami-
nation survey. Am | Public Health 2001; 91:
76-83.

Sayeed MA, Ali SMK, Mahtab H, et al. Diabe-
tes and impaired fasting glycemia in a
rural population of Bangladesh. Diabetes
Care 2003; 26: 1034-38.

Sayeed MA, Hussain MZ, Banu A, Ali A, Rumi
MAK, Azad Khan AK. Effect of socioeco-
nomic risk factor on difference between
rural and urban in the prevalence of dia-
betes in Bangladesh. Diabetes Care 1997;
20: 551-5.

Shrestha UK, Singh DL, Bhatarai MD. The
prevalence of hypertension and diabetes
defined by fasting and 2-h plasma glucose
criteria in urban Nepal. Diabet Med 2006;
23: 1130-5.

Tang M, Chen Y, Krewski D. Gender-related
differences in the association between so-
cioeconomic status and self-reported dia-
betes. Int | Epidemiol 2003; 32: 381-5.

Unwin N, Shaw ], Zimmet P, Alberti KG. Im-
paired glucose tolerance and impaired
fasting glycaemia: the current status on
definition and intervention. Diabet Med
2002; 19: 708-23.

Upadhayay MP, Koirala S, Kannan AT, Jha N,
eds. Sunsari health interview survey.
Dharan, Nepal: BP Koirala Institute of
Health Sciences, 1994.

World Health Organization (WHO). Obesity:
preventing and managing the global epi-

demic: report of a WHO consultation on
obesity. Geneva: WHO, 1998.

207



