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ABSTRACT

Globally, the burden of non-communicable
diseases (NCDs) is rising. To assess the trends in the age of
occurrence of non-communicable, age-related diseases this
study was performed in the three districts of Uttarakhand,
in both rural and the urban settings. The study comprised
of both male and female subjects between the age group of
15 years to 55 onwards. The respondents were categorized
into three age groups range as- 15-35 years, 36-55 years,
and above 56 years. Starting from the age of 5 years, each
age group is also categorized decade-wise e.g. age group of
56 years and above was divided into six decades starting
from the age of five years. The present study showed that
the occurrence of age-related diseases, among the age
group 56 years and above, was seen during their 40s while
in the other two age groups, occurrence was recorded in the
30s itself. Comparing the third decade, i.e., the 30s of all the
three age groups, none of the subjects was suffering from
age-related disease among 56 years and above while among
36-55 years of age, 0.57 percent and among 15-35 years of
age, 1.35 percent of subjects suffered from hypertension.
The occurrence of these diseases was more in the urban
areas as compared to rural areas. These results throw an
insight onto the necessity for government bodies to focus on
key factors leading to this trend, improving health care
quality, and emphasis on a healthy lifestyle.
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I.  INTRODUCTION

Globally, the burden of non-communicable
diseases (NCDs)—chronic, metabolic, heart, cancerous,
and psychological illnesses; and injuries that are not
transmittable by contact—is rising. Between 1990 and
2010, deaths from NCDs rose by nearly 8 million, and
these conditions now account for two of every three
deaths (34.5 million) per year worldwide [1].

The incidences of NCDs are increasing rapidly
in low- and middle-income countries (LMICs). Some
patients have access to the same treatments as available
in high-income countries, but most do not, and therefore,
different strategies are needed. A recent analysis of
global trends in systolic blood pressure found that
although there has been a fall globally since 1980, the
decline has been greatest in high-income countries,
whereas it has increased in some LMICs [2]. India's

burden of non-communicable diseases (NCDs) is
escalating. NCDs typically present in individuals aged
55 years or older in many developed countries, but their
onset occurs in India a decade earlier (>45 years of age)
[31.[4].

Cardiovascular diseases (CVDs) account for
about one-half of NCD deaths, and the majority of
cardiovascular disease deaths occur in low- and middle-
income countries [5]. Globally, the prevalence of
cardiovascular diseases is incessantly progressing in
both developed and developing nations. Diabetic patients
with insulin resistance are even at a greater risk of
cardiovascular disease. Obesity, high cholesterol,
hypertriglyceridemia and elevated blood pressure are
mainly considered as major risk factors for diabetic
patients afflicted with cardiovascular disease [6].

The increase in the prevalence of obesity
represents a worldwide phenomenon in all age groups
and is pathologically and genetically correlated with
several metabolic and cardiovascular  diseases,
representing the most frequent age-related diseases.
Obesity poses new health problems especially when it
occurs in the context of other diseases, many of them
frequently affect elderly subjects. Immunity and
metabolism are highly integrated factors in aging and
age-related diseases. Obesity and related complications
are a major global epidemic [7]. According to Emelia J.
Benjamin the prevalence of obesity among adults and
youth in the United States increased significantly from
1999 to 2000 through 2013 to 2014. Population with
“metabolically healthy obesity” shows the transition to
metabolically unhealthy over time [8]. In addition, the
risk of CVDs, especially Heart Failure could rise with
existing obesity even when there are no metabolic risk
factors present.

The prevalence of diabetes is increasing
worldwide, with the greatest increases occurring in low-
and middle-income countries. In most developed
countries, type 2 diabetes is presently the leading cause
of end-stage renal disease and also contributes
substantially to cardiovascular disease. In countries with
weaker economies type 2 diabetes is rapidly replacing
communicable diseases as a leading cause of kidney
disease and is increasingly competing for scarce health
care resources [9]. Dabelea D, et al. found in their study
that among teenagers and young adults who had been
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diagnosed with diabetes during childhood and
adolescence, the prevalence of complications and
comorbidities was higher among those with type 2
diabetes compared with type 1, but frequent in both
groups. Therefore, based on their findings, they
supported early monitoring of these patients for the
development of any complications [10]. The diabetes
analysis by India State-Level Disease Burden Initiative
Diabetes Collaborators shows that diabetes contributes
3:1% of the total mortality burden in India, with slightly
higher contributions among women 3.4% than men
2.9%. The age-standardised diabetes prevalence rose by
29.7% in 1990-2016. Diabetes is especially prevalent in
southern states [11].

In European countries and the USA, one in
three adults suffers from arterial hypertension based on
current guideline definitions. The differences between
women and men in younger age groups (18 and 29
years), shows only a prevalence of 1.3% in women vs.
8.5% in men and 7.3% in women vs. 15.8% in men in
the group between 30 and 44 years. In contrast,
hypertension is more common in women than in men in
the elderly population [12]. In a study conducted by
Andersson C, et al. it was observed that among
nonhypertensive, young- to middle-aged adults, parental
hypertension is associated with greater arterial stiffness
indices; and this observed association may potentially
reflect a subclinical precursor of future high blood
pressure [13].

According to a study conducted by Mahmood
FM in Saudi Arabia, physical inactivity and
consumption of unhealthy diet are common among adult
Saudi citizens, leading to the high prevalence of obesity,
hypertension, and diabetes. Moreover, the size of
undiagnosed hypertension and diabetes is alarmingly
large, indicating failure of screening at the primary care
level. Similarly, treatment failure among diabetic and
hypertension patients is high, indicating poor-quality
care and low patient compliance at the primary care level
[14].

In both global and national modeling studies,
the associations of suboptimal diet with overall health
have been estimated. Understanding the relations of
individual dietary components with the cardiometabolic
disease at the population level is essential to identify
priorities, guide public health planning, and inform
strategies to alter these dietary habits and improve
health. In addition, the differences in these estimated
health burdens by underlying personal characteristics,
such as age, sex, race/ethnicity, and education, are
relevant to consider more targeted approaches to
reducing disparities [15] [16].

The rapid shift in the stage of nutrition towards
a pattern of degenerative disease is accelerating in the
developing world. There appears to reflect a basic shift
in eating preferences, induced mainly by shifts in
income, prices, and food availability. The emergence of
a range of chronic non-infectious diseases — including

Coronary Heart Disease (CHD), hypertension (HTN),
various cancers, diabetes mellitus, dental caries, and
various bone and joint diseases has been a point of
concern for quite a while now.

Keeping these points in view, the present study
was carried out to assess the trends in the age of
occurrence of non-communicable, age-related diseases
in rural and urban settings, in the three districts of
Uttarakhand.

1. METHODOLOGY

The present study was conducted in the
Garhwal region of Uttarakhand. Three districts
Dehradun, Haridwar, and Tehri Garhwal were selected
from this region by using purposive sampling methods.

From each district, two blocks and from each
block two rural and two urban areas were randomly
selected for the study. Nearly twenty families were taken
from each area. Total 480 families representing different
socio-economic statuses were selected for the study. The
study comprised of both male and female subjects
between the age group of 15 to 55 onwards, who
voluntarily agreed to participate in the study. The
respondents were categorized into three age groups
range as- 15-35 years, 36-55 years, and above 56 years.
Starting from the age of 5 years, each age group is also
categorized decade-wise e.g. age group of 56 years and
above was divided into six decades starting from the age
of five years. The collected data were tabulated and
analyzed statistically with the help of approved statistical
techniques. The statistical formula used was frequency,
mean, and percentage.

I1l. RESULTS & DISCUSSION

Trends in the occurrence of age-related
diseases: Among 56 years and above, the most common
age-related disease was hypertension followed by
diabetes. During the decade 2001-2010, rural subjects
who suffered from diabetes, CHD, HTN, rheumatism/
arthritis were 2.50 percent, 2.50 percent, 7.50 percent
and 5 percent respectively, while urban subjects
suffering from Diabetes and HTN were 6.25 percent and
11.25 percent respectively. 2011 onwards, the
percentage of rural respondents who were diabetic and
hypertensive were 7.50 percent and 13.75 percent
respectively; while in the urban areas, the percentage
suffering from the diabetes, CHD, HTN were 8.75
percent, 2.50 percent and 21.25 percent respectively
(Figure 1). According to the report, The Burden of
Cardiovascular Diseases among the US States, 1990-
2016 (2018), in 2016 in the United States, CVD as a
proportion of all DALY (disability-adjusted life-years)
increased with age rapidly after age 40 years, rising to
account for 20% of all DALY burden by age 65 years.
While in India, cardiovascular diseases contributed
28-1% of the total deaths and 14-1% of the total DALY's
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in 2016, compared with 15-2% and 6-9%, respectively,
in 1990 [17].
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Figure 1: Trends in occurrence of age-related
diseases (Above 56 years)

Among the 36-55 years of age group, in the
decade 1981-90 and 1991-2000, 1.14 percent of the
urban subjects suffered from hypertension (Figure 2).
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Figure 2: Trends in occurrence of age-related
diseases (36-55 years)

During the decade 2001-2010, 4.55 percent of
the rural subjects and 6.98 percent of the urban subjects
suffered from HTN; 2.27 percent and 1.14 percent of
urban population was suffering from diabetes and CHD
respectively. 2011 onwards, 3.49 percent of urban and
3.41 percent of rural subjects suffered from diabetes;
3.41 percent of rural and 4.65 percent of urban subjects
suffered from HTN. Among 15-35 years of age, only
2.78 percent of urban subjects suffered from HTN from
2011 onwards (Figure 3).

Figure 3: Trends in occurrence of age-related
diseases (15-35 years)

Among the population as a whole, the
respondents of the age-group 56 years and above
experienced the occurrence of HTN in their 40s whereas
the occurrence was seen in the 30s among the second
age-group of 36-55 years and the third age-group of 15-
35 years (Figure 4).
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Figure 4: Trends in occurrence of Hypertension

Diabetes is the other emerging point of concern.
The rate of occurrence among first two age-groups (36-
55 years & 56 years and above) was observed during
their 30s (Figure 5).

Figure 5: Trends in occurrence of Diabetes

Kodaman N studied Cardiovascular Disease
risk factors in Ghana during the rural-to-urban transition
and concluded that urban residence was strongly
associated with obesity, diabetes, and hypertension. The
urban  residents  showed  substantially  worse
cardiovascular risk profiles [18].

A Study conducted by Andersson C & Vasan
RS revealed that young adults (aged 18-45 years) have
developed increasingly unhealthy risk factors over the
past 2 decades, including obesity, poor diet, and physical
inactivity [19]. Also, dietary habits influence many risk
factors for cardiometabolic health, including heart
disease, stroke, and type 2 diabetes, which collectively
pose substantial health and economic burdens [20].
According to Micha R et al., dietary factors were
estimated to be associated with a substantial proportion
of deaths from heart disease, stroke, and type 2 diabetes
[21].

The availability of serial, standardized blood
pressure measurements performed in the family-based
Framingham Heart Study was utilized by Niiranen TJ et
al to investigate the risks associated with early-onset
hypertension compared with late onset hypertension in
the community and observed that early and not late-
onset hypertension in parents predicted incident
hypertension in offspring. In turn, the presence of early-
onset compared with late-onset hypertension was
associated with a greater risk for cardiovascular death
[22].

Urbanization is one of the important
determinants of non-communicable disease risk. To
determine location-based differences in CVD risk
factors, Mohan | et al. performed a study in India among
women in rural, urban poor and urban middle-class
locations. Their study concluded that there is an
urbanization-related transition of overweight/obesity,
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abdominal obesity, hypertension, hypercholesterolemia,
impaired fasting glucose and diabetes. The urban-middle
class women have the highest risk compared to urban-
poor, and rural [23].

The findings of the present study may be
restricted by the social desirability bias. The survey tool
i.e. the questionnaire could also pose certain limitations
as the dietary recall is dependent on the memory,
literacy, and numerical skills of the respondent. Also,
due to time constraints, the sample size of this study was
restricted and the area of study was limited.

IV. CONCLUSION

The study showed that the occurrence of age-
related diseases, among the age group 56 years and
above, was seen after the 40s while in the other two age
groups, the occurrence was recorded in the 30s itself.
Comparing the third decade, i.e., the 30s of all the three
age groups, none of the subjects was suffering from age-
related disease among 56 years and above while among
36-55 years of age, 0.57 percent and among 15-35 years
of age, 1.35 percent of subjects suffered from
hypertension. The occurrence of these diseases was more
in the urban areas as compared to rural areas.

As revealed by the study, the younger
population is experiencing the early onset of non-
communicable diseases. These estimates pose a
necessity for government bodies to focus on key factors
leading to this trend, improving health care quality, and
emphasis a healthy lifestyle. Also, the governmental and
non-governmental organizations should gather more
comprehensive data on all diseases and prioritize
policies for improving quality of life.
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