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Why prevent NIDDM?

For a long time, noninsulin-dependent diabetes
mellitus (NIDDM) has been regarded largely a
problem of the dfluent courtries [1]. However,
there is now increasing readlizaion that NIDDM is
bewmming a major problem in developing courtries
as well [2, 4]. There is reason to believe that
urbanization and accompanying change from a
traditional life style to a more ‘westernized’ one
may increase the risk of NIDDM [5, 6 ]. Migrant
Indians in dfferent parts of the world have a high
risk of NIDDM [2, 7, 8] and within India people
living in urban areas may have ahigher risk than
thaselivinginrura areas[6,9.

NIDDM is a serious and chronic disease which is
largely irreversible. It can lead to substantia
disability and to premature death. Treadment for
NIDDM may be astly and is often ursuccessful in

preventing the mnsequences of the disease
Prevention d NIDDM is therefore worth
considering seriously and is now receiving

increasing attention all over the world . [4, 10, 11,
12.

In whom should NIDDM be prevented?

There ae two broad approaches available for
preventing any disesse : a‘ popuation strategy’
which seeks to control the determinants of incidence
in the population as a whoe ad a ‘high risk
strategy’, which seeks to identify high risk
susceptible individuas and to offer them some
individual protedion [13]. For a disease like
NIDDM which is influenced by major life style and
societal factors, a ‘population strategy’ may be the
most effective way of delivering prevention,
particularly, in communities where the incidence
and prevalence of the disease is very high and the
risk is gread broadly aaoss most of the
community. As Rose [13] ponts out, the
‘population approadt’ offers a number of powerful
advantages. "The first isthat it isradicd. It attempts
to remove the underlying causes that make the
disease common. It has a large potential — often
larger than one would have expected — for a
popuation as awhae". However, the evaluation o

a ‘population strategy’ may not readily fall within
the paradigm of classcal randamized controlled
trials. Therefore, it is believed that a randomized
controlled clinicd trial among high risk subjects
may be the most accetable way of finding out
whether NIDDM is preventable and such trids are
now being organized in a number of countries,
including the US. [14].

Identification of high risk subjects for an NIDDM
prevention study requires an understanding of the
natural history of the disease. The development and
course of NIDDM can be viewed as a number of
arbitrary, bu distinct stages [11, 15]. The first
abnamality is believed to be genetic susceptibility,
but knowledge of genetic fadorsis dill rudimentary
and except in rare circumstances, it isnat possible to
identify subjects at high risk for NIDDM by testing
for genes [11]. After a variable time period,
susceptible subjects may enter the second stage,
which is referred to as impaired glucose tolerance
(IGT). IGT is thought to be secondary to insulin
resistance and is defined as hyperglycaamia during
an aral glucose tolerance test (OGTT) which is not
of sufficient degreefor a diagnosis of NIDDM [16].
IGT isan easily recognizable mnditionandisavery
strong predictor of NIDDM [17, 18]. Targeting
subjects with IGT may therefore be a optimal
strategy for seleding high risk subjects for an
NIDDM prevention study. NIDDM  without
complications can be regarded as the third stage and
the fourth stage is diabetes with micro and maao
vascular compli cations.

A number of potentially modifiable risk factors
including obesity, physicd inactivity and a high-fat
diet are thought to contribute to the progress from
genetic susceptibility to IGT and from IGT to
NIDDM [10,19]. There is compelli ng evidence that
obesity, particularly central obesity, is a risk fador
for NIDDM [20, 21] and results of five prospective
studies [22, 26] also strongly suggest that increased
physicd activity may have aprotective dfect onthe
development of NIDDM . However, the evidence
concerning the role of dietary fadors, which hes
been reviewed elsewhere [19], is not yet convincing,
but there are reasons to believe that a low-fat diet
may be useful in preventing NIDDM [27, 29.
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What are the interventions that can be used to
prevent NIDDM ?

As mentioned above, ohesity is a major risk fador
for NIDDM and measures aimed at obesty
management, including the use of anorectic drugs,
may be relevant strategies for prevention of
NIDDM. In addtion , there are behavioura
modifications and pharmaawmlogical agents which
may have a specific role in preventing NIDDM
independent of their eff ect on olesity.

The main behavioural interventions are to increase
physicd adivity and to promote alow-fat, high-
fiber diet [10,11]. There are data which suggest that
physicd activity may independently reduce the risk
of NIDDM over and above its effects through the
reduction o obesity [25], bu such evidence is
ladking in the case of dietary fadors. Nevertheless
promotion of a low-fat, high-fiber diet may be a
worthwhile goal for NIDDM prevention. Behaviour
modification is often difficult to deliver effectively
and poses a number of spedal challenges. Eating
and exercise behaviours are influenced by a whole
range of social, cultural, economic and pditical
factors [29] and in designing appropriate
interventions, these factors will neal to be
considered. In addition, there are strong individual
determinants of behaviour [30]. It is important to
know what motivates an individual to behavein ore
way, or what fadors motivate an individual to want
to change a behaviour. The understanding of
people’s perceptions is therefore central to
delivering effective behaviour modification. The
feasibility of behavioural interventions was tested in
a dinicd trial in Sweden and this study showed that
it may be possble to reduce to half the five-yea risk
of progressionfrom IGT to NIDDM [28] . However,
because this was not a randomized controlled trial,
the evidence is only tentative. More recently,
preliminary results from the randamized clinical
trial of behavioura interventions in adults in China
with IGT were reported in an abstract [31]. In this
study, 530subjects with IGT were randomized into
one of four groups : diet-only, exercise-only, diet
and exercise and nointervention. At six years of
follow-up, a significantly lower proportion of
individuals in al threetreatment groups progressd
to dabetes ( 44%, 41% and 46% respectively) than
in the @ntrol group (65%). The types of
behavioural changes achieved in Swedish or
Chinese societies may be very different from what
could be achieved in other parts of the world and
further studies in aher popuations are required.
With a view to understanding the dalenges of
delivering behavioural interventions, we ae
condwting a feasbility study of life style
interventions among adult, obese, normoglycaemic

Pima Indians of the Gila River Indian Community
(GRIC) of Arizonain the US. Thisis arandomized
controlled trial in which 95 participants have been
asdgned to either a structured diet-exercise group or
to a self-directed discussion group. The primary end
points for this study are compliance and changes in
diet and exercise behaviour. As secondary end
points, a number of risk factors for NIDDM are dso
being measured. This study is intended to plan
further diabetes prevention efforts in the GRIC and
elsewhere.

Behaviour modification may be insufficient to
prevent NIDDM in some individuals and a drug
may also be required to overcome presumed genetic
factors. Drugs that offer potential for prevention o
NIDDM have been reviewed elsewhere [32].
Sulfonylurea drugs can deaease hyperglycaemia
and appear to stimulate both insulin secretion and
insulin action. Biguanides can inhibit intestinal
glucose esorption and improve insulin action.
Thiazolidinediones can improve insulin action.
Acabose is a glucosidase inhibitor and can decrease
hyperglycaamia. Lastly, insulin can reduce
hyperglycaamia and improve insulin secretion and
adion. Each of these drugs has its sde effeds and
disadvantages and a doice may be difficult to
make. There have so far been three studies that have
evaluated the role of drug treatment in the
prevention d NIDDM and a meta-analyses of these
studies indicates little if any effect of drugs on the
incidence of diabetes [32]. As ead dof these studies
employed small sample sizes, the nfidence
interval was wide and the issue of whether NIDDM
can be prevented with drug treatment remains
unresolved. There is no justification for the use of
such drugs in diabetes prevention activities unless
their use can be incorporated into a research design
so that their effects can be rigoroudly evaluated.

Current progresswith NIDDM prevention trials

The National Institute of Diabetes and Digestive and
Kidney Diseases is currently planning a national,
multi-centre, randamized, NIDDM prevention
clinical tria in the US. [14]. This trial will evaluate
the efficacy of interventions designed to delay or
prevent onset of NIDDM in individuals at high risk.
This large tria is expeded to recruit about 4000
subjects from 22 centres acrossthe US.

Implicationsfor India

NIDDM is no longer merely of concern to
industrialized nations. It is an important emerging
problem in India axd in other developing countries
[3]. NIDDM is potentially preventable and this
potential is being currently evaluated in high risk
subjects with clinicd trials in the US. [14] and in
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other countries. While such studies will provide
valuable insight into the causes of NIDDM and the
feasbility of preventing the disease, the
impli cations for implementing a preventive strategy
will need to be adressed within the ntext of
broader hedlth pdicy, which will differ from
courtry to courtry. As resources are always limited,
the dedsion o whether or not to undetake a
preventive strategy for NIDDM should consider the
possible mnsequences and costs (including the
oppatunity cost of sacrificing the benefit that could
have been derived form allocaing the scare
resources to an alternative use) of such a program.
Unfortunately, little is known abou the costs and
effediveness of potential NIDDM prevention
measurers. A popuation based strategy may be
preferable for prevention of NIDDM becaise ahigh
risk strategy would affect only a small proportion o
al people who subsequently develop the disease
[33]. Considering the high costs of even simple
mass media canpaigns in developing countries, it
would appear difficult to justify popuation besed
prevention programs for NIDDM alone [3]. The
links between dabetes, coronary heat disease,
hypertention and aher noncommunicable diseases
have led to proposals in suppat of an integrated
program for prevention and control  of
norncommuniceble diseases [16, 34]. A broad
strategy (stressng good ndrition, avoidance of
obesity, increased physical adivity and reductions
in smoking and alcohol consumption) that tadkles a
wider range of emerging hedth problems makes
sense for many developing courtries [3]. Such a
strategy will include modification d individual
human behaviour, improvements in the heath
services, mass hedth educaion and selected
government regulation and legislation. In deading
to implement such a strategy, ead developing
courtry will need to assess its own health needs and
deadde priorities appropriately. Good
epidemiologicd studies of the natura history of
diabetes, coronary heat disease, other chronic
diseases and associated life style factorsin countries
such as India can provide valuable data to decide
such priorities and adso help improve the
understanding of the causes and consequences of
these aondtions. Similarly, major collaborative long
term studies in dverse popuations within India,
using different preventive dtrategies, are aso
esential for progressin prevention of diabetes[4].

REFERENCES

1. King H, Rewers M. Diabetes in adults is now a third
world problem. Bulletin of the World Hedth
Organization 1991 69: 643-8.

10.

11

12.

13.

14.

15.

King H, Rewers M. Global estimates for prevalence
of diabetes mellitus and impaired glucose tolerance
in adults. Diabetes Care 1993 16: 157-77.

Vanghan JP, Gilson L, Mills A. Diabetes. In :
Disease ntrol prioritiesin developing countries— A
World Bank hand bod. Jamison DT, Mosley WH,
Measham AR, Bobadilla JL ed. Oxford University
Press New York, 1993 561-94.

World Hedth Organizaion. Prevention of diabetes
mellitus — report of a WHO study goup. WHO
Tedhnicd Report Series 844, WHO, Geneva, 1994

Knowler WC, Pettitt DJ, Saad MF, Bennett PH.
Diabetes mellitus in the Pima Indians : incidence,
risk fadtors and pathogenesis. Diabetes Metab Rev
199Q 6: 1-27.

Ramachandran A, Snehalatha C, Dharmarg D,
Vishwanathan M. Prevalence of glucose intolerance
in Asian Indians — urban-rurd differnce and
significance of upper body adiposity. Diabetes Care
1992 15: 134855.

Knight TM, Smith Z, Whittles A, et al. Insulin
resistance, diabetes and risk markers for ischaemic
heat disease in Asian and non-Asian men in
Bradford. Br Heat J 1992 67 : 343-50.

McKeigue PM, Miller GJ, Marmot MG. Coronary
heat disease in South Asians overseas: A review. J
Clin Epidemiol 1989 42 : 597-609.

Ahuja MMS. Diabetes in India. Pradicd Diabetes
1993 10: S9-S11.

Tuomilehto J, Knowler WC, Zimmet P. Primary
prevention d nonrinsulin-dependent  diabetes
melli tus. Diabetes Metab Rev 1992 8 : 339-53.

Knowler WC, Narayan KMV. Prevention of non-
insulin-dependent  diabetes mellitus. Preventive
Medicine 1994 23 : 701-3.

Narayan KMV, Fernandes RJ, Knowler WC.
Frontiers in prevention of non-insulin-dependent
diabetes mellitus - implicaions for India?
Proceedings of the 22" Annual Scientific Meeing o
the Research Society for study of Diabetes in India.
The Clinicd Procealings of Nizam's Institute of
Medicd Sciences 1994 9 (Suppl 1) : 4-7.

Rose G. Sick individuals and sick populations,
International Journal of Epidemiology 1985 14: 32-
8.

Non-Insulin-Dependent Diabetes Primary Prevention
Trial. NIH Guide 1993, 22.

Bennet PH, Knowler WC. Early detedion and
intervention in diabetes mellitus: is it effedive? J
Chron Dis 1984 37: 653-66.

INT. J. DIAB. DEV. COUNTRIES (1995), VOL. 15 19



16.

17.

18.

19

20.

21

22,

23

24,

25,

World Hedth Organization. Diabetes Médllitus:
report of a WHO study group. WHO Tech Rep Ser
727. WHO , Geneva, 1985

Ramachandran A, Snehalatha C, Naik RAS, et al.
Significance of impaired glucose tolerance in an
Asian Indian population: a follow-up study. Diabetes
ResClin Prad 1986 2: 173-8.

Saal MF, Knowler WC, Pettitt DJ, Nelson RG, Mott
DM, Benrett PH. The natural history of impaired
glucose tolerance in the Pima Indians. N Engl J Med
1988 319 1500-6.

Knowler WC, McCance DR, Nagi DK, Pettitt DJ.
Epidemiologic studies of the causes of non-insulin-
dependent diabetes mellitus. In Causes of Diabetes,
Ledie RDG, ed: John Wiley and Sons, Sussex,
Engand 1993 187 -218

Knowler WC, Pettitt DJ, Savage PJ, Bennett PH.
Diabetes incidence in Pima Indians. contributions of
obesity and parental diabetes. Am J Epidemiol 1981;
113 144-56.

Skarfors ET, Selinius KI, Lithell HO. Risk fadors
for developing ron-insulin-dependent diabetes: aten-
yea follow-up of men in Uppsala. Br Med J 1997,
303 755-60.

Frisch RE, Wyshak G, Albright TE, et al. Lower
prevalence of diabetes in female former athletes
compared with nonathlets. Diabetes 198635:1101-5.

Schranz A, Tuomilehto J, Marti B, et a. Low
physica adivity and worsening of glucose tolerance
results from a two- yea follow-up of a population
sample in Malta. Diabetes Res Clin Pract 1997, 11
127-36.

Manson JE, Rimm EB, Stampfer MJ, et al. Physicd
adivity and incidence of non-insulin-dependent
diabetes melli tus in women. Lancet 1991 338:774-8.

Helmrich SP, Ragland DR, Leung RW, Paffenbarger
RS Jr. Physicd adivity and reduced occurrence of

26.

27.

28.

20.

30.

31

32

33.

34.

norrinsulin-dependent diabetes mellitus. N Eng J
Med 1991; 325 : 147-52,

Manson JE, Nathan DM, Krolewski AS, et a. A
prospedive study of exercise and incidence of
diabetes among US. Male physicians. JAMA 1992
268: 63-7.

Marshal JA, Hoag S, Shetterly S, Hamman RF.
Dietary fat predicts conversion from impaired
glucose tolerance to NIDDM Diabetes Care 1994
17: 50-6.

Eriksoon KF, Lindgarde F. Prevention of Type 2
(norrinsuli n-dependent) diabetes mellitus by diet and
physicd exercise; the six-yea Mamo feasibility
study. Diabetologia 1991 34: 891-8.

Taylor S. Preventive hedth behaviour. In : Hedth
Psychology. Random House, New York, 1986 53
67.

Taylor S. The modification of hedth behaviours. In :
Hedth Psychology, Random House, New York,
198668 —103

Pan X, Li G, Hu Y, Bennet PH, Howard BV. Effed
of dietary and/or exercise interventions on incidence
of diabetes in subjeds with IGT- The Da-Qing IGT
and Diabetes Study. Abstrad presented at the
International Diabetes Federation Congress, Kobe,
Japan, November 1994

Knowler WC, Narayan KMV, HansonRL, et al.
Preventing non-insulin-dependent diabetes melli tus.
Diabetes. (In Presy.

Zimmet P. The prevention and control of diabetes —
an epidemiologicd perspedive. Journal of the
Medicd Association of Thailand 1987; 70: 30-5.

Zimmet P, King H, Bjorntorp S. Obesity,
hypertension, carbohydrate disorders and the risk of
chronic diseases : is there any epidemiologica
evidence for integrated prevention programmes?
Medicd Journal of Australia 1986 145: 256-62.

INT. J. DIAB. DEV. COUNTRIES (1995), VOL. 15 20



