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Abstract
Purpose: The health is not merely an absence of disease as it has many dimensions to it for e.g. physical,
mental and social. We all have knowledge of healthy practices, but most of us do not understand them well enough
to follow them diligently. The proposed new concept of Personal Energy Audit (PEA) through energy labeling can
address the problem of non- adherence to healthy lifestyles and can help in environment conservation.
Aims and Objective: This novel concept can have potential in achieving targets of healthy living and
environment conservation. The effect of environment on good health is a well-known fact, but the effect of bad
health on environment is nobody’s concern. The time has come when we as an individual stop recognizing good
health as a self-centered concept, but efforts put in to maintain good health can help to decrease the energy
requirement of the nation and will indirectly put fewer burdens on natural resources.
Personal Energy Audit (PEA) through Energy Labeling: The concept involves putting an energy label on all
medicines and treatment devices used in the treatment of lifestyle diseases alongwith price tag so that person
knows, how much energy is being consumed if good health is not maintained, thus resulting in the need for a
particular treatment device or medicine (e.g. implant, stent, artificial joint etc.).
Conclusion: The energy spent (in terms of medicine /device manufacturing, manpower requirement,
infrastructure requirements) on treatment of these life style diseases can be saved by healthy living and will help to
create positive energy balance. The day is not far when we might be questioned by our peers, if we are not
maintaining good health.

Keywords: Energy; Environment; Personal energy audit; Preventive
dental visits; Healthy living; Non-Communicable diseases

Introduction
Healthy Living involves creating and maintaining health, which
World Health Organization (WHO) has defined as a state of complete
physical, mental and social well-being. Healthy living is a desirable
virtue for almost everyone. If things needed to achieve this virtue are
not done then it leads to poor health. Poor Health due to unhealthy
living lowers the quality of life and impacts social and economic
development of individual and nation. The unhealthy life styles and
diet pattern in most part of the world has increased the incidence and
prevalence of lifestyle or Non-Communicable Diseases (NCDs) –
namely, cancer, cardiovascular disease, chronic obstructive pulmonary
disorder, mental ill health, and type 2 diabetes and dental caries. The
major risk factors for NCDs are smoking, alcohol abuse, a sedentary
lifestyle and an unhealthy diet. If these risk factors are addressed
adequately, 40–50% of non-communicable disease-related, premature
deaths can be prevented [1]. Non maintenance of healthy lifestyles
which leads to various lifestyles diseases, is generally considered an
individual’s own responsibility towards himself or herself. However, we
as an individual often fail to understand that for managing these
lifestyles diseases lot of natural resources (in the form of medicines and
device manufacturing) are being consumed and these could have been
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avoided if healthy living is maintained. This article aims to provide a
new thinking in the management of life style diseases wherein the
individuals are sensitized about loss happening to environment due to
unhealthy lifestyles.

Economics and Ergonomics of Unhealthy Living (A
Review)
General health
There is a huge economic burden attached to treatment of NCDs,
e.g. cumulative output loss of US$ 47 trillion is attached to NCDs over
the next two decades. In India, the loss will be $6.2 trillion for the
period 2012-30, and is nearly nine times the total health expenditure
during the last 19 years of $710 billion. Further, the ischemic heart
disease shall be the single most costly non-communicable disease in
India with an estimated loss of about $1.21 trillion over 2012-30,
followed by chronic obstructive pulmonary disease (COPD). On the
contrary, it is estimated that a 12.5% reduction in ischemic heart
disease, could lead to economic savings of $25 billion per year over the
period 2011-2025 [2].
It is estimated that in the next 20 years, restriction of salt intake and
improved dietary fat quality can prevent 8000-13,000 CVD cases in
Finnish adults as compare to 2007. Moreover the reduced incidence
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of CVDs can give 26,000-45,000 quality-adjusted life years and saving
of €150-225 million [3]. The estimated cost for approximately 20
million diabetic patients in India can be Rs.90,200/- million (US$2.2
billion) for diabetes health care [4]. The ADA in 1993 reported that
direct cost of diabetes heath care in USA was US$45.2 billion [5].
The major factors influencing the susceptibility to NCDs are
Diet and lifestyle. Other factors e.g. smoking, drug and alcohol abuse,
and lack of exercise may also increase the risk of developing certain
diseases, especially later in life [6-8].
The dietary changes in Western countries, towards increased
consumption of meat, dairy products, vegetable oils, sugary foods, and
alcoholic beverages during the latter half of the 20th century lead to
increased incidences of cancer of colorectal, breast, prostate,
endometrial and lung tissues. In contrast developing countries, showed
lower rates of these cancers as diets were low in sugar starchy foods
with little meat or fat [9]. Further, sedentary lifestyles lead to increase
in obesity.

sedentary or low exercise levels have not changed markedly over these
ten years [17,18].
Inactivity or sedentary lifestyle is associated with greater risk of allcause mortality [19], increased risk of cardiovascular disease [20],
ischemic stroke [21], non-insulin dependent (type 2) diabetes [22],
colon cancer [23], osteoporosis [24], hip fracture following falls [25]
and depression [26]. In Australia's 7% of health burden has been
attributed to physical inactivity, with the greatest contributors being
ischemic heart disease (51%), type 2 diabetes (20%) and stroke (14%)
[12]. So, encouraging increased physical activity levels is important
and there are range of interventions effective for reducing inactivity,
including those that provide professional guidance and on-going
support [27], targeted information, behavioral and social interventions
(e.g. community based social support programs), and environmental
and policy interventions [28,29].
Physical activity or inactivity is totally a self-controlled variable
having a direct cause and effect relationship with NCDs. There are few
studies which have quantified the economic costs of physical inactivity.
In studies from Canada, Switzerland, the United Kingdom (UK) and
United States (US), annual direct healthcare costs attributable to
physical inactivity ranged from 1.5% to 3% of total direct health costs
[30]. There are many benefits from regular physical activity as it
improves general health and productivity, help the Governments by
savings in avoidable health care expenditure, increased income
taxation and fewer welfare payments. Similarly, businesses benefits
include reduced absenteeism, lower recruitment and training costs
associated with replacing staff besides individuals benefiting from
more income and increased quality of life.
It was found that a feasible reduction in prevalence of physical
inactivity can lead to total potential opportunity cost savings of
AUD258 million, with 37% of the savings arising in the health sector.
Further, these savings would be much larger if all physical inactivity
was eliminated (AUD672 million in health sector, AUD1, 135 million
[FCA] in production and leisure) [31].

Dental health
Figure 1: A social model of health (Dahlgren & Whitehead, 1991).
In a Social model of health (Dahlgren & Whitehead, 1991) [10]
(Figure 1) the individual life style factors were found to be at the core.
Out of various life style factors, physical activity, is important for
muscle strength, aerobic capacity and psychological well-being, and
also help in moderating health risk factors such as obesity, high
cholesterol and hypertension [11]. It is recommended to have physical
activity levels equivalent to 2.5 hours per week of moderate-intensity
activity (i.e., an effort equivalent to brisk walking, or approximately
4000 kJ/week) to achieve health benefits [12]. It is suggested that
walking for half an hour a day, five days a week, may increase life
expectancy by 1.5 to 3 years depending on the intensity [13]. The
increase in physical activity and its associated health benefits are seen
immediately [14,15].
Despite all the above, regular physical activity is hindered by two
main barriers i.e., time limitations and dissatisfaction, since many do
not enjoy exercise [16]. Australian health surveys conducted between
1995 and 2005, suggested that 70% of adults are either sedentary or
have a low activity level and the proportions of Australians reporting
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The treatment of dental problems is also an economic burden. The
dental problems have both physical and psychosocial aspects and later
are addressed in orthodontics, as Orthodontists takes care of social and
esthetic aspect of dental deformity along with physical aspect. Good
oral hygiene practices include, brushing twice daily or after every
meals, flossing, preventive dental visits at regular intervals. In dentistry,
there are a lot of misconceptions about dental health for e.g. loosing
teeth is normal with age, but the fact is otherwise as given below:
1. Our teeth are destined to stay for the whole life. You can actually
take them with you, just like any other organ which you take.
2. Dental problems are all painless to start with.
3. Mere fact that there are 32 teeth, does not mean that you can lose
few of them. Because losing even one of them will start a cascade of
events potentially leading to major dental health problems. Further, it
will put more stress on the already existing one and shorten their life
also.
These misconceptions deter people from getting preventive dental
checkup. Meyerhoefer et al. [32] in a study classified all dental services
into one of three categories using common cost-sharing tiers found in
a survey conducted by the National Association of Dental Plans
(2008): preventive services (for example, exams, cleanings, sealants, x-
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rays), basic restorative services (fillings, extractions, periodontics,
endodontics, oral surgery), and major restorative services (crowns,
bridges, root canals, dentures). Mean observed out-of-pocket price
among users was found to be $41 per preventive visit, $210 for the first
episode of basic treatment, and $605 for the first episode of major
treatment. Similarly Don TNM et al. [33] reported huge economic
burden of periodontitis to the tune of MYR 32.5 billion, responsible for
3.83% of the 2012 Gross Domestic Product of the Malaysia.
It has been said that it is not possible to have healthy people on a
sick planet. Reducing waste, changing patterns of consumption and
limiting the amount of adverse chemicals entering the breathable air of
a dental office are achievable and realistic goals. So the concept of Ecofriendly dentistry has evolved due to the limited capacity of planet’s
eco-system to absorb further degradation and depletion. So the
importance of preventive services can be seen from the environmental
perspective, as it will lessen the need for major restorative services,
which usually add to degradation and depletion.
There seems no doubt that healthy living through healthy lifestyles
practices and getting regular preventive dental checkups can lead to
huge monetary saving which can be easily translated to less energy
requirements and environment conservation. Despite so much
knowledge and awareness about lifestyles disease and potential benefits
of preventive dental checkups, healthy living looks like a farfetched
dream. The big question remains, despite having knowledge how many
of us do the required physical activity which can help to fulfill the
Country

dream of healthy living. Is there anything else, which should be done to
get this focus back? We don’t need to have knowledge about it but need
to understand it. There remains a huge difference between knowing
and understanding. e.g. reaching to a station or airport on time. You
will only understand if you have missed the train or flight. Similarly, to
facilitate the understanding of healthy living we need to change the
focus from internal (own health) to external (environment), i.e., we
should tag the unhealthy lifestyle of individuals with the environment
conservation. The new concept of PEA aims to incorporate individual
as strong partner in healthy living resulting in additional benefits to
environment, and is analogous to incorporation of patient
empowerment model for overall benefit of patient having
cardiovascular disease (CVD), diabetes, heart failure, and/or at risk of
cardiovascular diseasing (CVD risk) [34].

Personal Energy Audit (PEA) through Energy Labeling
(A new Concept for Environment Conservation)
The amount of economic loss to different nations (Table 1) has been
expressively made in various reports of World Economic Forum, but it
has failed to calculate the loss in terms of energy requirement or in
terms of loss to environment or use of natural resources, which are
needed to meet the requirements of treating NCDs and major dental
restorative services arising out of unhealthy living by not opting for
preventive dental checkups respectively.

Economic Burden
Economic
Loss (NCD)

Achievable Economic savings
Dental
Physical
inactivity (Direct
Cause & effect
with NCD)

Diabetes
Ischemic
Heart Disease
(IHD)

India

USD
trillion

6.2 USD
trillion

USA

USD
trillion

47

1.21 USD
trillion

USD
billion

2.2

IHD/CVD

Elimination
physical
inactivity.

of

USD
25
billion /year
(2011-2015)

45.2 1.5% to 3% of USD 41 per preventive visit
total direct health
USD 210 per basic restorative visit
costs.
USD 605 per major restorative visit

Canada
Switzerland
UK
Australia

7%
of
Burden

health

AUD 672

Finland

Malaysia

€150-225
million
Periodontitis. MYR 32.5 billion, =
3.83% of GDP. (2012)

Table 1: Economic audit of NCDs including dental health.
One has rightly said we can’t manage what we can’t measure, e.g.
weight and speed. Similarly we cannot prevent our natural resources
until we know where and how they are being used? One cannot study
effect of individual bad health on environment till the time we measure
the strain put on environment in terms of energy spent (in terms of
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medicine/device
manufacturing,
manpower
requirement,
infrastructure requirements) due to bad health in terms of treatment of
life style diseases which have a direct relationship with the unhealthy
living. The monetary cost attached to treatment of lifestyle diseases in
general consider profits also, so, it may be a better idea to calculate

Volume 4 • Issue 3 • 1000237

Citation:

Gupta DK (2016) Personal Energy Audit (PEA) Through Energy Labeling: A New Concept for Environment Conservation and Healthy
Living. Occup Med Health Aff 4: 237. doi:10.4172/2329-6879.1000237

Page 4 of 5
energy spent on making medicines and made this information
available to potential users by putting an energy label on medicines
and treatment devices along with price tag so that person knows how
much energy is being consumed if good health is not maintained
which has necessitated the need for a particular treatment device or
medicine (e.g. implant, stent, artificial joint etc.) or treatment
procedure. In fact the putting energy labels on every consumable
medical item and also on treatment procedures across different
disciplines can help each one us to be more sensitive about energy
conservation and might help in decreasing the requirement and results
in saving of natural resources. The energy labels will tell the potential
users the amount of energy used in manufacturing of particular
medicine unit, treatment device (e.g. implant, stent, artificial joint etc.)
or treatment procedures. It is so paradoxical to say that we want energy
audit for factories and industries, but never have we realized that we
need to audit our personal energy requirements. That indirectly would
mean, when we do not maintain good health we tend to create a
negative energy balance in terms of increased energy requirements.
Though we are capable of meeting this increased energy demand from
affordable and personal perspective, but we will still like to save it for
environment conservation. It is similar to something like “despite
having capacity to pay for water and electricity bill, there is a need to
conserve water and electricity as inadvertent use is straining our
limited natural resources. So, we shall attach an energy cost and
resultant strain on environment and natural resources in case we are
not doing enough to maintain the good health. That would indirectly
put more responsibility on the individual and might work for better.
This observation might need some analysis or study, but we are trying
to see a different aspect of our behavior onto the environment i.e.,
when we don’t do enough in terms of maintaining good health, we are
eating away precious natural resources meant for our younger
generations. So maintenance of good health through healthy lifestyle is
not only helping you, but Environment too. You should either maintain
it first for the environment & then for yourself or may be vice versa.
There is a general feeling in the society that if someone is not
maintaining good health, it is harmful to him only (A self-centered
concept). But contrary to above, energy labels would remind the
person that when you don’t maintain good health, you are harming
environment also (Environment conservation concept).
A thoughtful conjecture of this concept, if successful, might lead to
change in the tag line of many companies selling healthcare products
e.g. “Help environment by keeping yourself healthy. It is good for you
Too!” or “Your health may not be important for you but it is for us, be
healthy for us.” So being healthy would means shooting two birds with
one arrow. Further energy labels can be designed in such a way, so as
not to escape attention of the individual buying medicine or treatment
device. This might prick the conscious of the individual and help in
sensitizing the individuals for environment protection.

Conclusion
The energy labeling of all medicine and health related products,
including devices used for treating all lifestyle diseases across different
disciplines, can help people to sensitize more about their consumption
and in turn help to minimize energy requirement. This will further
help to conserve natural resources and lead to sustainable
development. This also opens a new task of putting energy labels on all
medicines and medical devices and procedures (dental procedures)
across all disciplines. Thus energy labeling can provide another handle
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for environment protection. The day is not far when we might be
questioned by our peers, if we are not maintaining good health.

Competing Financial Interests
None.

References
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Taylor DW (2010) The Burden of Non-Communicable Diseases in India.
Hamilton ON: The Cameron Institute 13.
http://timesofindia.indiatimes.com/india/Lifestyle-diseases-to-costIndia-6-trillion-study-estimates/articleshow/22385056.cms
Martikainen JA, Soini EJ, Laaksonen DE, Niskanen L (2011) Health
economic consequences of reducing salt intake and replacing saturated
fat with polyunsaturated fat in the adult Finnish population: estimates
based on the FINRISK and FINDIET studies. Eur J Clin Nutr 65:
1148-1155.
Shobhana R, Rama Rao P, Lavanya A, Williams R, Vijay V, et al. (2000)
Expenditure on health care incurred by diabetic subjects in a developing
country-a study from southern India. Diabetes Res Clin Pract 48: 37–42.
American Diabetes Association (1992) Direct and indirect costs of
diabetes in the United States.
Vaillant GE, Mukamal K (2001) Successful aging. Am J Psychiatry 158:
839-847.
Fraser GE, Shavlik DJ (2001) Ten years of life: Is it a matter of choice?
Arch Intern Med 161: 1645-1652.
Steyn K, Fourie J, Bradshaw D (1992) The impact of chronic diseases of
lifestyle and their major risk factors on mortality in South Africa. S Afr
Med J 82: 227-231.
Key TJ, Allen NE, Spencer EA, Travis RC (2002) The effect of diet on risk
of cancer. Lancet 360: 861-868.
Dahlgren G, Whitehead M (1991) Policies and strategies to promote
social equity in health. Institute for Future Studies, Stockholm (Mimeo).
Taylor AH, Cable NT, Faulkner G, Hillsdon M, Narici M, et al. (2004)
Physical activity and older adults: a review of health benefits and the
effectiveness of interventions. J Sports Sci 22: 703-725.
Vos T, Barker B, Begg S, Stanley L, Lopez AD (2009) Burden of disease
and injury in Aboriginal and Torres Strait Islander peoples: the
Indigenous health gap. Int J Epidemiol 38: 470-477.
Franco OH, de Laet C, Peeters A, Jonker J, Mackenbach J, et al. (2005)
Effects of physical activity on life expectancy with cardiovascular disease.
Arch Intern Med 165: 2355-2360.
Blair SN, Kohl HW, Barlow CE, Paffenbarger RS Jr, Gibbons LW, et al.
(1995) Changes in physical fitness and all-cause mortality. A prospective
study of healthy and unhealthy men. JAMA 273: 1093-1098.
Paffenbarger RS Jr, Hyde RT, Wing AL, Lee IM, Jung DL, et al. (1993) The
association of changes in physical-activity level and other lifestyle
characteristics with mortality among men. N Engl J Med 328: 538-545.
Meltzer DO, Jena AB (2010) The economics of intense exercise. J Health
Econ 29: 347-352.
Australian Bureau of Statistics (2006) National Health Survey 2004-05. In:
Australian Bureau of Statistics. 4364.0.
Australian Bureau of Statistics (1997) National Health Survey 1995:
Summary of Results Australia. In: Australian Bureau of Statistics.
Canberra, editor. Volume Cat No 4364.0, 75.
Blair SN, Kohl HW, Paffenbarger RS Jr, Clark DG, Cooper KH, et al.
(1989) Physical fitness and all-cause mortality. A prospective study of
healthy men and women. JAMA 262: 2395-2401.
Wannamethee SG, Shaper AG (2001) Physical activity in the prevention
of cardiovascular disease: an epidemiological perspective. Sports Med 31:
101-114.
Gorelick PB, Sacco RL, Smith DB, Alberts M, Mustone-Alexander L, et al.
(1999) Prevention of a first stroke: a review of guidelines and a

Volume 4 • Issue 3 • 1000237

Citation:

Gupta DK (2016) Personal Energy Audit (PEA) Through Energy Labeling: A New Concept for Environment Conservation and Healthy
Living. Occup Med Health Aff 4: 237. doi:10.4172/2329-6879.1000237

Page 5 of 5

22.
23.
24.
25.
26.
27.
28.

multidisciplinary consensus statement from the National Stroke
Association. JAMA 281: 1112–1120.
Helmrich SP, Ragland DR, Leung RW, Paffenbarger RS Jr (1991) Physical
activity and reduced occurrence of non-insulin-dependent diabetes
mellitus. N Engl J Med 325: 147–152.
Giovannucci E, Ascherio A, Rimm EB, Colditz GA, Stampfer MJ, et al.
(1995) Physical activity, obesity, and risk for colon cancer and adenoma
in men. Ann Intern Med 122: 327-334.
Kohrt WM, Snead DB, Slatopolsky E, Birge SJ Jr (1995) Additive effects of
weight-bearing exercise and estrogen on bone mineral density in older
women. J Bone Miner Res 10: 1303-1311.
Jaglal SB, Kreiger N, Darlington G (1993) Past and recent physical activity
and risk of hip fracture. Am J Epidemiol 138: 107-118.
Camacho TC, Roberts RE, Lazarus NB, Kaplan GA, Cohen RD (1991)
Physical activity and depression: evidence from the Alameda County
Study. Am J Epidemiol 134: 220-231.
Foster C, Hillsdon M, Thorogood M (2005) Interventions for promoting
physical activity. Cochrane Database Syst Rev CD003180.
Kahn EB, Ramsey LT, Brownson RC, Heath GW, Howze EH, et al. (2002)
The effectiveness of interventions to increase physical activity. A
systematic review. American Journal of Preventive Medicine 22: 73-107.

Occup Med Health Aff
ISSN:2329-6879 OMHA, an open access journal

29.
30.
31.
32.
33.
34.

Graves N, Barnett AG, Halton KA, Veerman JL, Winkler E, et al. (2009)
Cost-effectiveness of a telephone-delivered intervention for physical
activity and diet. PLoS One 4: e7135.
Oldridge NB (2008) Economic burden of physical inactivity: healthcare
costs associated with cardiovascular disease. Eur J Cardiovasc Prev
Rehabil 15: 130-139.
Cadilhac DA, Cumming TB, Sheppard L, Pearce DC, Carter R, et al.
(2011) The economic benefits of reducing physical inactivity: an
Australian example. Int J Behav Nutr Phys Act 8: 99.
Meyerhoefer CD, Zuvekas SH, Manski R (2014) The demand for
preventive and restorative dental services. Health Econ 23: 14-32.
Dom TNM, Ayob R, Muttalib KA, Aljunid SM (2016) National Economic
Burden Associated with Management of Periodontitis in Malaysia.
International Journal of Dentistry 2016: 1891074.
Ciccone MM, Aquilino A, Cortese F, Scicchitano P, Sassara M, et al.
(2010) Feasibility and effectiveness of a disease and care management
model in the primary health care system for patients with heart failure
and diabetes (Project Leonardo). Vasc Health Risk Manag 6: 297-305.

Volume 4 • Issue 3 • 1000237

