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Abstract
Prevention of type 2 diabetes has been reviewed to
ascertain the factors that reduce the risk of
developing the disease.  Sustained, modest body weight
loss of about 5-7 per cent through reduced energy
intake, reduced intake of dietary fat and increased
physical activity lower the risk for developing type
2 diabetes.  Both moderate and vigorous exercise
independently decrease the risk of impaired glucose
tolerance and type 2 diabetes.  Individuals at risk,
especially first degree relatives of type 2 diabetic
patients, should engage in regular physical excercise
of about 30 min/day to lower the risk of developing
the disease.  Increased intake of whole grains and
dietary fibre, and reduced intake to fat, such as
saturated fat, may improve insulin sensitivity and
reduce the risk for type 2 diabetes.  Increased intake
of total vitamin E, α-tocopherol, γ-tocopherol and
β-tocotrienol, as well as moderate alcohol intake
(6-48 g/day) reduce risk.  There is no association
between intake of vitamin C and and type 2 diabetes.
There is insufficient evidence to support the use of
glucose lowering-drugs to prevent the disease.

Introduction
Diabetes mellitus is a metabolic disorder of multiple
aetiology characterized by defects in insulin
secretion or insulin action, or both.  This leads to
deficiency of insulin or its inadequate function,
resulting in disturbances of carbohydrate, lipid
and protein metabolism, which manifest as
chronic hyperglycaemia. Diabetes mellitus may
present symptoms such as thirst, polyuria,
dehydration, weight loss and blurring of vision.
Its long term effects include progressive
development of complications such as
retinopathy with potential blindness,

nephropathy that may lead to renal failure, and/or
neuropathy with risk of foot ulcers, amputation,
charcot joints, and sexual dysfunction.  Diabetic
patients are at increased risk of cardiovascular,
peripheral vascular and cerebrovascular  diseases.
Diabetes mellitus may be caused by a defect in
the immune system, a flaw that may compromise
other disease-fighting mechanisms.

The main aetiological classes of diabetes
mellitus are type 1 diabetes, type 2 diabetes and
‘other types’ diabetes mellitus. In type 1 diabetes
there is absolute deficiency of insulin.  About 5-
10 per cent of all cases of diabetes are in this

Résumé
TITTY  F. K.: Révision de la prévention de Diabète
Mellite Type 2.  La prévention de diabète Type 2 a été
révisée pour s’assurer de facteurs qui réduisent le risque
de développer le diabète Type 2. Une perte de poids
modeste et soutenue d’environ 5-7 % de poids corporel
à cause de consommation réduite d’ énergie, de
consommation de la graisse alimentaire et d’activité
physique augmentée, réduisent le risque de développer
le diabète Type 2.  La gymnastique modérée et
vigoureuse diminuent séparément le risque de tolérance
détériorée au glucose et le diabète Type 2.  Les individus
au risque, surtout les malades au premier degré de
patients de diabète Type 2, doivent s’engager en
exercice physique régulier d’environ 30 min/jour pour
diminuer le risque de développer le diabète Type 2.
La consommation augmentée de grains complets et
de cellulose végétale et la consommation réduite de la
graisse totale surtout la graisse saturée, pourraient
améliorer la sensibilité à l’insuline et réduire le risque
pour le diabéte Type 2.  Les consommations
augmentées de vitamine E totale, ∝ - tocophérol, γ-
tocophérol et β- tocotriénol, ainsi que la
consommation modérée d’alcool (6-48 g/jour)
réduisent le risque de diabète Type 2. Il n’y a pas de
rapport entre la consommation de vitamine C et le
risque de diabète Type 2. Il n’y a pas de preuve
suffisante pour soutenir l’utilisation de drogue qui baisse
de glucose pour prévenir le diabète Type 2.
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class.  In type 2 diabetes insulin levels may be
normal, decreased or increased.  The main defects
in type 2 diabetes include insulin resistance, that
is decreased ability of insulin to act on peripheral
tissues, and also impaired insulin secretion due
to β cell defect.  The specific aetiology of type 2
diabetes is unknown.  Type 2 diabetes comprises
about 90 per cent of all diagnosed cases.  “Other
types” diabetes mellitus is a less common form.  It
may be due to genetic defects of beta-cell
function, or insulin action, diseases of the exocrine
pancreas, endocrinopathies, drug- or chemical-
induced and infections.

The World Health Organization estimated that
in 1997 there were 143 million people with diabetes
mellitus worldwide (King, Aubert & Herman,
1998a). The two countries with the largest diabetic
populations were India (21 million) and China (17
million). The total number of diabetics may reach
300 million by 2025 (King, Aubert & Herman.,
1998a;King, Aubert & Herman, 1998b). Most of
this increase is anticipated in low- and middle-
income countries.  Although diabetes mellitus and
its associated metabolic diseases have been a
feature of the developed countries, it is now
emerging as a major health concern in developing
countries. The transition from rural to urban
lifestyles is associated with adverse changes in
dietary habits and physical activity patterns
(Solomons & Gross, 1995).

Ghana is a developing low-income country with
rapid urbanization, thus, the implications of
diabetes mellitus and its associated diseases
should be a major public health concern. Data on
diabetes mellitus prevalence in the entire Ghanaian
population is unavailable. However, the
prevalence of diabetes mellitus in the Greater Accra
Region of Ghana has been found to be 6.3 per
cent (Amoah, Owusu & Adjei, 2002). This review
is meant to create awareness in the prevention of
diabetes mellitus that will supplement the efforts
of other health workers. The review shows that
preventive strategies are a result of conclusions
drawn from a wide range of research by experts.

Therefore, their authenticity is beyond doubt and
must be adhered to if high-risk individuals are to
prevent, delay or reduce the magnitude and burden
of diabetes mellitus in Ghana.

Type 2 diabetes millitus main risk factors
Genetic susceptibility,  a  risk factor which cannot
be modified, plays an important role in the
development of type 2 diabetes. However, since
population gene pools shift slowly, the current
epidemic reflects marked changes in lifestyles.
These changes, characterized by a decrease in
physical activity and increased energy
consumption, promote obesity, which is a  risk
factor for type 2 diabetes, and is itself influenced
by both genes and behaviour. Obesity is
characterized by an increase in the lipid content
of the adipocyte as well as an increase in the total
number of fat cells. For over 95 per cent of patients
the cause of obesity is a caloric intake in excess
of caloric expenditure. The association linking
obesity to type 2 diabetes is complex. Obesity
results in hyperinsulinaemia, leading to down-
regulation of insulin receptors and, thus, insulin
resistance by the tissues. This means there is a
decreased ability of insulin to act on peripheral
tissues. This is also the major pathological defect
in type 2 diabetes and, hence, provides the link
between obesity and type 2 diabetes.

Obesity can be measured by weighing and
measuring the height of an individual and
calculating basal metabolic index (BMI) as weight
in kilograms divided by the square of height in
metres. A person having a BMI greater than 30
kg/m2 is obese. Obesity is characterized by excess
body fat and it is probably the most notable
modifiable risk factor for the development of type
2 diabetes (Edelstein et al., 1997). It is estimated
that the risk for type 2 diabetes attributed to
obesity is as high as 75 per cent (Manson &
Spelsberg, 1994). An increase in the prevalence
of type 2 diabetes, as a result of an increase in
obesity is evident. It follows that as the prevalence
of obesity increases the prevalence of type 2
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diabetes in the population will also increase.
Major factors that can prevent type 2 diabetes
include weight loss, increased physical exercise
(activity), increased intake of polyunsaturated fat
and dietary fibre, selected micronutrients and
moderate alcohol intake as well as
pharmacological intervention.

Preventive measures
Weight loss
Weight loss improves insulin sensitivity and leads
to a decrease in blood glycated haemoglobin and
triglyceride levels, all of which suggest a decrease
risk for type 2 diabetes. Numerous interventions
focusing on weight loss through hypocaloric, low-
fat diets, increased physical activity, and a variety
of behaviour change strategies have been
investigated (Wing et al., 1998; Wing, 1999).
Unfortunately, reducing body weight effectively
and, hence, preventing obesity have proven
challenging and difficult to achieve by
behavioural strategies. Alternatively, phar-
macological agents to enhance weight reduction
and maintenance of weight loss have recently
been recommended for individuals at high risk of
obesity-related conditions when other weight loss
methods have failed (Apfelbaum et al., 1999;
Rossner et al., 2000).

Despite the difficulties, several studies have
demonstrated the potential for moderate,
sustained weight loss to substantially reduce risk
for type 2 diabetes (Pan et al., 1997; Eriksson &
Lindgarde, 1991; Viswanathan et al., 1997;
Heymsfield et al., 2000; Sjostrom et al., 1999;
Moore et al., 2000). Increased risk of type 2
diabetes in men who gained weight over a 12-
year period of follow-up has been reported
(Wannamethee & Shaper, 1999). Overweight men
who lost weight had a reduced risk for type 2
diabetes.  In the Framingham Study cohort,
sustained weight loss over two consecutive 8-
year periods led to a 37 per cent lower risk for
type 2 diabetes. However, those who regained
weight later failed to experience any reduction in

type 2 diabetes incidence (Moore et al., 2000).
Clinical trial data also support the potential for

weight loss to reduce risk of type 2 diabetes. In
the Malmo Feasibility Study (Eriksson &
Lindgarde, 1991), both weight reduction and
increased fitness were associated with reduced
incidence of type 2 diabetes in a lifestyle
intervention group when compared to a control
group. In the Da Qing Study, diet, exercise, and
diet plus exercise all reduced the incidence of type
2 diabetes compared to the control group (Pan et
al., 1997). In the Swedish Obese Subjects Study,
obese individuals with sustained weight loss after
bariatric surgery demonstrated substantially lower
risk of type 2 diabetes and hyperinsulinaemia
compared to control subjects after 2 years of
follow-up (Sjostrom et al., 1999). Results from a 2-
year clinical trial showed reduced risk of
progression from impaired glucose tolerance to
type 2 diabetes  among individuals randomized to
orlistat compared to those randomized to
behavioural therapy (Heymsfield et al., 2000).

The Finish Diabetes Prevention Study
(Tuomilehto et al., 2001) included 522 overweight
individuals with impaired glucose tolerance
randomized to control or lifestyle intervention,
which included weight reduction (5% or more),
reduction of total fat intake (< 30% of energy
intake) and saturated fat (< 10% of energy intake),
increased fibre (> 15 g/1,000 kcal), and increased
physical activity (> 150 min/week). Success in
achieving goals in the intervention group varied
from 25 per cent (fibre intake) to 86 per cent
(exercise). The cumulative incidence of type 2
diabetes after 4 years was 11 per cent in the
intervention group and 23 per cent in the control
group. The risk of type 2 diabetes was reduced
by 58 per cent in the intervention group. The
United State Diabetes Prevention Programme
Research Group (2002) study included 3234
individuals of diverse ethnic backgrounds (45%
minority inclusion) all of whom had impaired
glucose tolerance at study entry.

Participants randomly assigned to lifestyle
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intervention reduced their risk of developing type
2 diabetes by 58 per cent over 3 years of follow-
up. Much risk reduction was observed across
subgroups of ethnicity, age, sex, basal metabolic
index (BMI) and different levels of fasting glucose.
Among the individuals over 60 years, the risk
reduction was 71 per cent. Individuals in the
lifestyle intervention group reduced their
percentage calories of fat from about 34 to 27.5
per cent; maintained their physical activity at
about 30 min/day on moderate physical activity
such as walking, and lost 5-7 per cent of their
baseline body weight. In this same study, the
safety and efficacy of chemotherapy, metformin,
was tested. Metformin reduced type 2 diabetes
risks by 31 per cent, which was less than the risk
reduction observed for the lifestyle intervention.

Although effective in young and overweight
men and women in all ethnic groups, metformin
was relatively ineffective in the older volunteers
and in those who were less obese. Finally, the
Nurses’ Health Study (Hu et al., 2001), in which
individuals were categorized as low risk based on
a BMI < 25 and a set of lifestyle variables related
to the Finish and Diabetic Prevention Programme,
experienced reduced risk for type 2 diabetes
incidence over 16 years of follow-up. Aqueous
extract of Ocinum canum decreased body weight,
free radicals, fasting plasma glucose, serum total
cholesterol and low-density lipoprotein cho-
lesterol, but increased high density lipoprotein
cholesterol in diabetic mice investigated in Ghana
(Nyarko et al., 2002), thus, justifying the use of O.
canum extract as an anti-diabetic drug. It follows
that the use of O. canum could help prevent or
slow down the onset of type 2 diabetes in high-
risk  individuals with impaired glucose tolerance
as well.

Exercise
Decreased physical activity has also been

identified as a type 2 diabetes risk factor,
independent of its impact on energy balance. It
was observed that societies that had abandoned

traditional lifestyles involving large amount of
habitual physical activity, subsequently,
experienced major increases in rates of type 2
diabetes.  The fact that an active lifestyle may
prevent or delay the development of type 2
diabetes was demonstrated in a number of studies
(Helmrich et al., 1991; Frisch et al., 1986; Manson
et al., 1991; Manson et al., 1992; Perry et al., 1995).
The mechanism of the protective effect of exercise
is thought to be an increased sensitivity to insulin
in skeletal muscle and adipose tissue. Exercise
also lowers glucose levels, improves lipid profile,
blood pressure, fitness and the well-being of an
individual independently of other factors.
Protection from type 2 diabetes appears to occur
from moderate intensity activities, such as brisk
walking, as well as from participation in vigorous
physical activity. Moreover, physical activity may
provide some protection against mortality at all
levels of glucose tolerance, as has been
demonstrated in middle-aged men (Kohl et al.,
1992).

Dietary fat and sugars
Dietary fat intake appears to be an important

determinant of type 2 diabetes risk, independent
of total caloric intake. Using a case control design,
increased intake of dietary fat was associated with
occurrence of type 2 diabetes among second-
generation Japanese-American men (Tsunehara,
Leonetti & Fujimoto, 1990). After adjustment of
caloric intake and obesity, increased incidence of
diabetes with increased intake of dietary fat was
reported (Marshall, Bessesen & Hamman, 1997).
However, three large prospective studies that
relied on patient-report of physician-diagnosed
type 2 diabetes did not detect an effect of dietary
fat on type 2 diabetes incidence, or else suggested
differential effects of various subtypes of dietary
fat (Salmeron et al., 1997a; Salmeron et al., 1996b;
Meyer et al., 2001). Results from two studies
(Hughes et al., 1995; Louheranta et al., 1999)
suggest that increased intake of polyunsaturated
fat may be associated with reduced risk of type 2
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diabetes, independent of basal metabolic index
(BMI), total energy intake, physical activity, and
other potential confounders.

Several studies have identified dietary fat as a
contributor to insulin resistance independent of
obesity (Manson & Spelsberg, 1994; Marshall et
al., 1997; Feskens, Loeber & Kromhout, 1994;
Folsom et al., 1996; Lovejoy & DiGirolamo, 1992;
Lovejoy et al., 1998; Mayer et al., 1993; Mayer-
Davis et al., 1997; Maron, Fair & Hastell, 1991),
but other studies do not support this (Hughes et
al., 1995; Louheranta et al., 1999; Sarkkinen et al.,
1996).

However, it appears that all types of dietary fat
except omega-3 (n-3) polyunsaturated fatty acids
such as α-linolenic acid may have an adverse
effect on insulin sensitivity. Results are most
consistent for an adverse effect of saturated fats.
These effects may be enhanced among individuals
with obesity (Meyer-Davis et al., 1997) or low
levels of physical activity (Meyer et al., 1993;
Meyer–Davis et al., 1997). In general, the impact
of dietary fat on type 2 diabetes risks appears to
lie primarily in the effect of high-fat diets on long-
term energy balance. Janket et al. (2003) have
recently reported that intake of sugars (including
sucrose, glucose, fructose and lactose) does not
appear to play a deleterious role in primary
prevention of type 2 diabetes.  This report
supports the American Diabetes Association’s
guideline that a moderate amount of sugar can be
incorporated in a healthy diet.
Whole grains / fibre

Basically, the term fibre refers to carbohydrates
that cannot be digested. Fibre is present in all
plants that are eaten for food, including fruits,
vegetables, grains and legumes. A study
comparing a diet containing 24 g fibre per day
(high usual intake) to a diet containing 50 g fibre
per day found that the intake of food high in
dietary fibre improved glycaemic control, reduced
hyperinsulinaemia, and decreased plasma lipids
(Chandalia et al., 2000) and, hence, reduced the
risk for type 2 diabetes. Other studies have

provided evidence for reduced risk of type 2
diabetes with increased intake of whole grains
and dietary fibre (Liu et al., 2000; Wolever et al.,
1997; Meyer et al., 2000). In both the Nurses’
Health Study (Liu et al., 2000) and the Iowa
Women’s Health Study (Meyer et al., 2000),
increased intake of whole grain food was
associated with significant reductions in incidence
of type 2 diabetes.

Micronutrients
Selected micronutrients may affect glucose and

insulin metabolism. Total antioxidant status was
found to be lower in Ghanaian type 2 diabetic
patients as compared to healthy subjects,
suggesting the existence of lower antioxidant
defence in type 2 diabetes (Dosoo et al., 2001).
Another evidence suggested that oxidative stress
may contribute to the pathogenesis of type 2
diabetes by increasing insulin resistance or
impairing insulin secretion (Oberly, 1988). Further,
dietary antioxidants were hypothesized to have a
protective effect against the development of type
2 diabetes by inhibiting peroxidation chain
reactions (Halliwell & Gutteridge, 1989). In one
study, supplementation with total vitamin E (400
i.u./day) for 4.5 years did not result in any
significant benefit (Yusuf et al., 2000). However,
total vitamin E intake has recently been found to
be significantly associated with a reduced risk of
type 2 diabetes (Montonen et al., 2004). In the
same study intakes of α-tocopherol, γ-tocopherol,
and β-tocotrienol were also inversely related to a
risk of type 2 diabetes, whilst no association was
evident between intake of vitamin C and type 2
diabetes risks.

The results confirm the fact that vitamin E is
the most efficient chain breaking antioxidant that
protects tissue membranes from oxidative damage
(Halliwell & Gutteridge, 1989). This also confirms
the observation that men with higher plasma
concentrations of α-tocopherol experienced
reduced risk for type 2 diabetes compared to men
with lower concentrations of α -tocopherol
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(Salonen et al., 1995). Insufficient intake of
magnesium, zinc and chromium has been
implicated as possible risk factors for the
development of type 2 diabetes (Salmeron et al.,
1995; Meyer et al., 2000; Lukaksi, 2000; Singh et
al., 1998; Anderson, 1998; Anderson, 2000).
However, neither the efficacy nor the safety of
supplemented intake has been established.

Alcohol
Alcohol consumption is a lifestyle factor that

has also been suggested to be relevant with
respect to the risk of type 2 diabetes. When
compared to abstinence and heavy drinking,
moderate alcohol intake has been related to
improved insulin sensitivity (Meyer et al., 1993;
Facchini, Chen & Reaven, 1994; Bill et al., 2000)
and reduced risk for type 2 diabetes (Wei et al.,
2000). Three other reviews suggested that
moderate alcohol consumption is associated with
a decreased incidence of type 2 diabetes but were
inconclusive about the magnitude of moderate
alcohol consumption and the corresponding
decreased incidence (Zilkens & Puddey, 2003;
Howard, Amsten & Goureviteh, 2004;
Wannamethee et al., 2003). Recent evidence from
observational studies have suggested about 30
per cent reduced risk of type 2 diabetes in
moderate alcohol consumers of 6-48 g/day,
whereas no risk reduction was observed in heavier
consumers of greater than 48 g/day or abstainers
(Koppes et al., 2005).
Pharmacological interventions

The biguanide metformin reduced the risk of
type 2 diabetes by 31 per cent in the United States
Diabetes Prevention Programme research (2002).
In the Troglitazone in prevention of diabetes
(TRIPOD) study (Buchaman et al., 2002),
troglitazone (now withdrawn) treatment was
associated with a 56 per cent relative reduction in
progression to type 2 diabetes. After a washout
period of more than 8 months, the preventive
effects of the drug were still observed.
Furthermore, in the STOP–NIDDM trial (Chiasson

et al., 2002), 1429 participants with IGT were
randomized in a double-blind fashion to receive
either the α– glucosidase inhibitor, acarbose or a
placebo. The subjects have a mean of 55 years
and a mean BMI of 31 kg/m2. After a mean follow–
up of 3.3 years, a 25 per cent relative risk reduction
in progression to diabetes was observed in the
acarbose–treated group compared with the
placebo group. Drug therapy used to prevent or
delay type 2 diabetes appeared to be much less
beneficial for a variety of reasons.  First, when
compared directly with lifestyle modification,
metformin was considerably less effective.
Second, all glucose lowering drugs that require
monitoring have been associated with significant
adverse side effects and are contraindicated in
some individuals. Finally, prescribing a medication
to delay the onset of type 2 diabtes which is also
used for treatment will increase a patient’s total
years of drug exposure and may increase the
likelihood of drug effects.

Conclusion
The greater benefit of weight loss and physical
activity strongly suggests that lifestyle
modification should be the first choice in the
prevention or delay of type 2 diabetes, since drug
therapy used in the prevention or delay of type 2
diabetes appears to be less beneficial. There is
strong evidence that sustained, modest weight
loss of about 5–7 per cent of body weight through
reduced energy intake, reduced intake of dietary
fat and increased physical activity will reduce the
risk for developing type 2 diabetes. Structured
programmes that emphasize lifestyle changes are
necessary to accomplish these objectives. Both
moderate and vigorous exercise independently
decrease the risk of impaired glucose tolerance
and type 2 diabetes. Thus, there is strong evidence
that all individuals (especially family members of
individuals with type 2 diabetes) should be
encouraged to engage in regular physical exercise
of about 30 min/day to decrease the risk of
developing type 2 diabetes.
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There is some evidence that increased intake
of whole grains and dietary fibre may reduce type
2 diabetes risk. There is also some evidence that
reduced intake of total fat, particularly saturated
fat, may improve insulin sensitivity and reduce
risk for type 2 diabetes, independent of weight
loss. There is limited evidence that increased
intake of polyunsaturated fat, in the context of
appropriate total energy intake for weight
management, may reduce the risk for type 2
diabetes. Furthermore, recent evidence indicates
that increased intakes of total vitamin E, α-
tocopherol, γ-tocopherol and β-tocotrienol, as
well as moderate alcohol intake (6-48 g/day) would
reduce type 2 diabetes risk. Finally, when all factors
are considered there is insufficient evidence to
support the use of glucose–lowering drugs as a
substitute for, or routinely used in addition to,
lifestyle modification to prevent type 2 diabetes.
Therefore their routine use is not recommended.
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