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Abstract Résumé
Prevention of type 2 diabetes has been reviewed forty F. K.: Révision de la prévention de Diabete
ascertain the factors that reduce the risk oflellite Type 2 La prévention de diabéfg/pe 2 a été
developing the disease. Sustained, modest body weigBvisée pour s’assurer de facteurs qui réduisent le risque
loss of about 5-7 per cent through reduced energle développer le diabéfeype 2. Une perte de poids
intake, reduced intake of dietary fat and increasemhodeste et soutenue d’environ 5-7 % de poids corporel
physical activity lower the risk for developing typea cause de consommation réduite d’ énergie, de
2 diabetes. Both moderate and vigorous exercismnsommation de la graisse alimentaire et d’activité
independently decrease the risk of impaired glucogghysique augmentée, réduisent le risque de développer
tolerance and type 2 diabetes. Individuals at riske diabéeteType 2. La gymnastique modérée et
especially first degree relatives of type 2 diabetiwigoureuse diminuent séparément le risque de tolérance
patients, should engage in regular physical excercisitériorée au glucose et le diabéype 2. Les individus
of about 30 min/day to lower the risk of developingau risque, surtout les malades au premier degré de
the disease. Increased intake of whole grains amdtients de diabet&ype 2, doivent s’engager en
dietary fibre, and reduced intake to fat, such aexercice physique régulier d’environ 30 min/jour pour
saturated fat, may improve insulin sensitivity andliminuer le risque de développer le diab&ipe 2.
reduce the risk for type 2 diabetes. Increased intakea consommation augmentée de grains complets et
of total vitamin E,a-tocopherol,y-tocopherol and de cellulose végétale et la consommation réduite de la
B-tocotrienol, as well as moderate alcohol intakgraisse totale surtout la graisse saturée, pourraient
(6-48 g/day) reduce risk. There is no associatioaméliorer la sensibilité a l'insuline et réduire le risque
between intake of vitamin C and and type 2 diabetepour le diabéteType 2. Les consommations
There is insufficient evidence to support the use adugmentées de vitamine E totalé, tocophérol,y-
glucose lowering-drugs to prevent the disease. tocophérol et B- tocotriénol, ainsi que la
consommation modérée d'alcool (6-48 g/jour)
réduisent le risque de diabéfgpe 2. Il n'y a pas de
rapport entre la consommation de vitamine C et le
risque de diabétdype 2. Il n'y a pas de preuve
suffisante pour soutenir 'utilisation de drogue qui baisse
de glucose pour prévenir le diabdtgpe 2.

Introduction nephropathy that may lead to renal failure, and/or
Diabetes mellitus is a metabolic disorder of multipleeuropathy with risk of foot ulcers, amputation,
aetiology characterized by defects in insulicharcot joints, and sexual dysfunction. Diabetic
secretion or insulin action, or both. This leads fpatients are at increased risk of cardiovasgular
deficiency of insulin or its inadequate functionperipheral vascular and cerebrovascular diseases.
resulting in disturbances of carbohydrate, lipi@iabetes mellitus may be caused by a defect in
and protein metabolism, which manifest athe immune system, a flaw that may compromise
chronic hyperglycaemia. Diabetes mellitus magther disease-fighting mechanisms.
present symptoms such as thirst, polyuria, The main aetiological classes of diabetes
dehydration, weight loss and blurring of visionmellitus are type 1 diabetes, type 2 diabetes and
Its long term effects include progressiveothertypes’ diabetes mellitus. In type 1 diabetes
development of complications such ashere is absolute deficiency of insuliAbout 5-
retinopathy with potential blindness,10 per cent of all cases of diabetes are in this



28 GHANA JOURNAL OF SCIENCE VOL. 46

class. In type 2 diabetes insulin levels may benherefore, their authenticity is beyond doubt and
normal, decreased or increased. The main defegtast be adhered to if high-risk individuals are to
in type 2 diabetes include insulin resistance, thptevent, delay or reduce the magnitude and burden
is decreased ability of insulin to act on peripheralf diabetes mellitus in Ghana.
tissues, and also impaired insulin secretion due
to B cell defect. The specific aetiology of type 2 Type 2 diabetes millitus main risk factors
diabetes is unknowrilype 2 diabetes comprisesGenetic susceptibilitya risk factor which cannot
about 90 per cent of all diagnosed cases. “Othlee modified, plays an important role in the
types” diabetes mellitus is a less common form. dievelopment of type 2 diabetes. Howewince
may be due to genetic defects of beta-cegbopulation gene pools shift slowlthe current
function, or insulin action, diseases of the exocrirepidemic reflects marked changes in lifestyles.
pancreas, endocrinopathies, drug- or chemicdathese changes, characterized by a decrease in
induced and infections. physical activity and increased energy
TheWorld Health Oganization estimated thatconsumption, promote obesitywhich is a risk
in 1997 there were 143 million people with diabetdsctor for type 2 diabetes, and is itself influenced
mellitus worldwide (King,Aubert & Herman, by both genes and behaviou®besity is
1998a). The two countries with the largest diabetaharacterized by an increase in the lipid content
populations were India (21 million) and China (1of the adipocyte as well as an increase in the total
million). The total number of diabetics may reachumber of fat cells. For over 95 per cent of patients
300 million by 2025 (KingAubert & Herman., the cause of obesity is a caloric intake in excess
1998a;KingAubert & Herman, 1998b). Most of of caloric expenditure. The association linking
this increase is anticipated in low- and middlesbesity to type 2 diabetes is complex. Obesity
income countriesAlthough diabetes mellitus andresults in hyperinsulinaemia, leading to down-
its associated metabolic diseases have beemegulation of insulin receptors and, thus, insulin
feature of the developed countries, it is nowesistance by the tissues. This means there is a
emerging as a major health concern in developimigcreased ability of insulin to act on peripheral
countries. The transition from rural to urbarissues. This is also the major pathological defect
lifestyles is associated with adverse changesimtype 2 diabetes and, hence, provides the link
dietary habits and physical activity patternbetween obesity and type 2 diabetes.
(Solomons & Gross, 1995). Obesity can be measured by weighing and
Ghana s a developing low-income country wittneasuring the height of an individual and
rapid urbanization, thus, the implications otalculating basal metabolic index (BMI) as weight
diabetes mellitus and its associated diseasieskilograms divided by the square of height in
should be a major public health concern. Data anetresA person having a BMI greater than 30
diabetes mellitus prevalence in the entire Ghanaikg/n?is obese. Obesity is characterized by excess
population is unavailable. Howevethe body fat and it is probably the most notable
prevalence of diabetes mellitus in the Greatera modifiable risk factor for the development of type
Region of Ghana has been found to be 6.3 p2diabetes (Edelstest al, 1997). It is estimated
cent (Amoah, Owusu &djei, 2002) This review that the risk for type 2 diabetes attributed to
is meant to create awareness in the preventionaifesity is as high as 75 per cent (Manson &
diabetes mellitus that will supplement the effortSpelsbey, 1994) An increase in the prevalence
of other health workers. The review shows thatf type 2 diabetes, as a result of an increase in
preventive strategies are a result of conclusionbesity is evident. It follows that as the prevalence
drawn from a wide range of research by expertsf obesity increases the prevalence of type 2
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diabetes in the population will also increasaype 2 diabetes incidence (Moaeal, 2000).
Major factors that can prevent type 2 diabetes Clinical trial data also support the potential for
include weight loss, increased physical exerciseeight loss to reduce risk of type 2 diabetes. In
(activity), increased intake of polyunsaturated fahe Malmo Feasibility Study (Eriksson &
and dietary fibre, selected micronutrients andindgarde, 1991), both weight reduction and
moderate alcohol intake as well asgncreased fithess were associated with reduced

pharmacological intervention. incidence of type 2 diabetes in a lifestyle
intervention group when compared to a control
Preventive measures group. In the Da Qingt8dy, diet, exercise, and
Weight loss diet plus exercise all reduced the incidence of type

Weight loss improves insulin sensitivity and lead2 diabetes compared to the control group @an
to a decrease in blood glycated haemoglobin aad, 1997). In the Swedish Obese Subje¢tsi$
triglyceride levels, all of which suggest a decreasmese individuals with sustained weight loss after
risk for type 2 diabetes. Numerous interventionsariatric surgery demonstrated substantially lower
focusing on weight loss through hypocaloric, lowrisk of type 2 diabetes and hyperinsulinaemia
fat diets, increased physical activiand a variety compared to control subjects after 2 years of
of behaviour change strategies have bedallow-up (Sjostronet al, 1999). Results from a 2-
investigated (Whg et al, 1998;Wing, 1999). year clinical trial showed reduced risk of
Unfortunately reducing body weight ffctively progression from impaired glucose tolerance to
and, hence, preventing obesity have provdwppe 2 diabetes among individuals randomized to
challenging and difficult to achieve byorlistat compared to those randomized to
behavioural strategie®lternatively, phar behavioural therapy (Heymsfiedd al, 2000).
macological agents to enhance weight reduction The Finish Diabetes Prevention Study
and maintenance of weight loss have recent(fuomilehtoet al, 2001) included 522 overweight
been recommended for individuals at high risk ahdividuals with impaired glucose tolerance
obesity-related conditions when other weight loggandomized to control or lifestyle intervention,
methods have failed (Apfelbauet al, 1999; which included weight reduction (5% or more),
Rossneet al, 2000). reduction of total fat intake (< 30% of energy
Despite the difficulties, several studies havimtake) and saturated fat (< 10% of energy intake),
demonstrated the potential for moderaténcreased fibre (> 15 g/1,000 kcal), and increased
sustained weight loss to substantially reduce rigtysical activity (> 150 min/week). Success in
for type 2 diabetes (Pagt al, 1997; Eriksson & achieving goals in the intervention group varied
Lindgarde, 1991Viswanathanet al.,, 1997; from 25 per cent (fibre intake) to 86 per cent
Heymsfieldet al, 2000; Sjostroret al, 1999; (exercise). The cumulative incidence of type 2
Moore et al., 2000). Increased risk of type 2diabetes after 4 years was 11 per cent in the
diabetes in men who gained weight over a liatervention group and 23 per cent in the control
year period of follow-up has been reportedroup. The risk of type 2 diabetes was reduced
(Wannamethee & Shapé999). Overweight men by 58 per cent in the intervention group. The
who lost weight had a reduced risk for type ®Jnited State Diabetes Prevention Programme
diabetes. In the Framingham Study cohorResearch Group (2002) study included 3234
sustained weight loss over two consecutive &dividuals of diverse ethnic backgrounds (45%
year periods led to a 37 per cent lower risk faninority inclusion) all of whom had impaired
type 2 diabetes. Howevethose who regained glucose tolerance at study entry
weight later failed to experience any reduction in Participants randomly assigned to lifestyle
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intervention reduced their risk of developing typ&raditional lifestyles involving large amount of
2 diabetes by 58 per cent over 3 years of follorabitual physical activity subsequently
up. Much risk reduction was observed acrosxperienced major increases in rates of type 2
subgroups of ethnicifyage, sex, basal metabolidiabetes. The fact that an active lifestyle may
index (BMI) and different levels of fasting glucoseprevent or delay the development of type 2
Among the individuals over 60 years, the riskliabetes was demonstrated in a number of studies
reduction was 71 per cent. Individuals in théHelmrichetal, 1991; Frisclet al, 1986; Manson
lifestyle intervention group reduced theiretal, 1991; Mansoet al, 1992; Perrgt al, 1995).
percentage calories of fat from about 34 to 27he mechanism of the protective effect of exercise
per cent; maintained their physical activity aits thought to be an increased sensitivity to insulin
about 30 min/day on moderate physical activitin skeletal muscle and adipose tissue. Exercise
such as walking, and lost 5-7 per cent of the@lso lowers glucose levels, improves lipid profile,
baseline body weight. In this same stuthe blood pressure, fitness and the well-being of an
safety and dicacy of chemotherapynetformin, individual independently of other factors.
was tested. Metformin reduced type 2 diabet&otection from type 2 diabetes appears to occur
risks by 31 per cent, which was less than the riffom moderate intensity activities, such as brisk
reduction observed for the lifestyle interventionwalking, as well as from participation in vigorous
Although effective in young and overweightphysical activityMoreover physical activity may
men and women in all ethnic groups, metformiprovide some protection against mortality at all
was relatively ineffective in the older volunteersevels of glucose tolerance, as has been
and in those who were less obese. Finalg demonstrated in middle-aged men (Ketlal,
Nurses’ Health Study (Het al, 2001), in which 1992).
individuals were categorized as low risk based on
a BMI < 25 and a set of lifestyle variables relateBietary fat and sugars
to the Finish and Diabetic Prevention Programme, Dietary fat intake appears to be an important
experienced reduced risk for type 2 diabetaketerminant of type 2 diabetes risk, independent
incidence over 16 years of follow-upqueous of total caloric intake. Using a case control design,
extract ofOcinum canundecreased body weight,increased intake of dietary fat was associated with
free radicals, fasting plasma glucose, serum totatcurrence of type 2 diabetes among second-
cholesterol and low-density lipoprotein chogeneration Japanese-American mesufiehara,
lesterol, but increased high density lipoproteiheonetti & Fujimoto, 1990)After adjustment of
cholesterol in diabetic mice investigated in Gharzaloric intake and obesijtincreased incidence of
(Nyarkoet al.,2002), thus, justifying the use©f diabetes with increased intake of dietary fat was
canumextract as an anti-diabetic drug. It followseported (Marshall, Bessesen & Hamman, 1997).
that the use oD. canumcould help prevent or However three lage prospective studies that
slow down the onset of type 2 diabetes in highielied on patient-report of physician-diagnosed
risk individuals with impaired glucose toleranceype 2 diabetes did not detect an effect of dietary

as well. fat on type 2 diabetes incidence, or else suggested
differential effects of various subtypes of dietary
Exercise fat (Salmeroret al, 1997a; Salmeragt al, 1996b;

Decreased physical activity has also bedwleyer et al, 2001). Results from two studies
identified as a type 2 diabetes risk fagtor(Hugheset al, 1995; Louherantat al, 1999)
independent of its impact on energy balance. dtiggest that increased intake of polyunsaturated
was observed that societies that had abandorfatimay be associated with reduced risk of type 2
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diabetes, independent of basal metabolic indgxovided evidence for reduced risk of type 2
(BMI), total enegy intake, physical activityand  diabetes with increased intake of whole grains
other potential confounders. and dietary fibre (Litet al., 2000 Woleveret al,
Several studies have identified dietary fat ask97; Meyeret al, 2000). In both the Nurses’
contributor to insulin resistance independent d¢fealth Study (Liuet al, 2000) and the lowa
obesity (Manson & Spelsberg, 1994; Marskeall Womens Health 8udy (Meyeret al, 2000),
al., 1997; Feskens, Loeber & Kromhout, 1994ncreased intake of whole grain food was
Folsomet al, 1996; Lovejoy & DiGirolamo, 1992; associated with significant reductions in incidence
Lovejoyet al, 1998; Mayeet al, 1993; Mayer- of type 2 diabetes.
Daviset al,, 1997; Maron, Fair & Hastell, 1991),
but other studies do not support this (Hugées Micronutrients
al., 1995; Louherantat al, 1999; Sarkkineant al, Selected micronutrients may affect glucose and
1996). insulin metabolismTotal antioxidant status was
However it appears that all types of dietary fafound to be lower in Ghanaian type 2 diabetic
except omega-3 (n-3) polyunsaturated fatty aciggatients as compared to healthy subjects,
such asu-linolenic acid may have an adverseuggesting the existence of lower antioxidant
effect on insulin sensitivityResults are most defence in type 2 diabetes (Dosetoal, 2001).
consistent for an adverse effect of saturated fatsnother evidence suggested that oxidative stress
These effects may be enhanced among individuatgy contribute to the pathogenesis of type 2
with obesity (Meyer-Davigt al, 1997) or low diabetes by increasing insulin resistance or
levels of physical activity (Meyeet al, 1993; impairing insulin secretion (Oberl%988). Further
Meyer—Daviset al, 1997). In general, the impactdietary antioxidants were hypothesized to have a
of dietary fat on type 2 diabetes risks appears pootective effect against the development of type
lie primarily in the effect of high-fat diets on long-2 diabetes by inhibiting peroxidation chain
term energy balance. Janlaital (2003) have reactions (Halliwell & Gutteridge, 1989). In one
recently reported that intake of sugars (includingtudy supplementation with total vitamin E (400
sucrose, glucose, fructose and lactose) does not/day) for 4.5 years did not result in any
appear to play a deleterious role in primargignificant benefit (¥sufet al,, 2000). However
prevention of type 2 diabetes. This repotbtal vitamin E intake has recently been found to
supports theAmerican Diabeteg\ssociations be significantly associated with a reduced risk of
guideline that a moderate amount of sugar can tyge 2 diabetes (Montonest al, 2004). In the
incorporated in a healthy diet. same study intakes aftocopheroly-tocopherol,
Whole grains / fibre andp-tocotrienol were also inversely related to a
Basically the term fibre refers to carbohydratesisk of type 2 diabetes, whilst no association was
that cannot be digested. Fibre is present in @Vident between intake of vitamin C and type 2
plants that are eaten for food, including fruitsjiabetes risks.
vegetables, grains and legumés.study The results confirm the fact that vitamin E is
comparing a diet containing 24 g fibre per dathe most efficient chain breaking antioxidant that
(high usual intake) to a diet containing 50 g fibrerotects tissue membranes from oxidative damage
per day found that the intake of food high irfHalliwell & Gutteridge, 1989). This also confirms
dietary fibre improved glycaemic control, reducethe observation that men with higher plasma
hyperinsulinaemia, and decreased plasma lipidencentrations ofi-tocopherol experienced
(Chandalieet al,, 2000) and, hence, reduced theeduced risk for type 2 diabetes compared to men
risk for type 2 diabetes. Other studies hawesith lower concentrations ofi-tocopherol
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(Salonenet al., 1995). Insufficient intake of et al, 2002), 1429 participants with IGT were
magnesium, zinc and chromium has beenandomized in a double-blind fashion to receive
implicated as possible risk factors for theither then— glucosidase inhibitpacarbose or a
development of type 2 diabetes (Salmesbal, placebo. The subjects have a mean of 55 years
1995; Meyekt al, 2000; Lukaksi, 2000; Singtt and a mean BMI of 31 kgAxAfter a mean follow—
al., 1998;Anderson, 1998Anderson, 2000). up of 3.3 years, a 25 per cent relative risk reduction
However neither the dicacy nor the safety of in progression to diabetes was observed in the
supplemented intake has been established. acarbose—treated group compared with the
placebo group. Drug therapy used to prevent or
Alcohol delay type 2 diabetes appeared to be much less
Alcohol consumption is a lifestyle factor thatbeneficial for a variety of reasons. First, when
has also been suggested to be relevant withmpared directly with lifestyle modification,
respect to the risk of type 2 diabetes. Whemetformin was considerably less effective.
compared to abstinence and heavy drinkingecond, all glucose lowering drugs that require
moderate alcohol intake has been related teonitoring have been associated with significant
improved insulin sensitivity (Meyeat al, 1993; adverse side effects and are contraindicated in
Facchini, Chen & Reaven, 1994; Bilial, 2000) some individuals. Finallyrescribing a medication
and reduced risk for type 2 diabetesef\wt al, to delay the onset of type 2 diabtes which is also
2000). Three other reviews suggested thased for treatment will increase a patisnttal
moderate alcohol consumption is associated wiykears of drug exposure and may increase the
a decreased incidence of type 2 diabetes but wéikelihood of drug effects.
inconclusive about the magnitude of moderate
alcohol consumption and the corresponding Conclusion
decreased incidence (Zilkens & Pudd2@03; The greater benefit of weight loss and physical
Howard, Amsten & Goureviteh, 2004; activity strongly suggests that lifestyle
Wannametheet al, 2003). Recent evidence frommodification should be the first choice in the
observational studies have suggested about Bi@vention or delay of type 2 diabetes, since drug
per cent reduced risk of type 2 diabetes itherapy used in the prevention or delay of type 2
moderate alcohol consumers of 6-48 g/dadiabetes appears to be less beneficial. There is
whereas no risk reduction was observed in heavi#rong evidence that sustained, modest weight
consumers of greater than 48 g/day or abstainéoss of about 57 per cent of body weight through
(Koppeset al, 2005). reduced energy intake, reduced intake of dietary
Pharmacological interventions fat and increased physical activity will reduce the
The biguanide metformin reduced the risk ofisk for developing type 2 diabetes. Structured
type 2 diabetes by 31 per cent in the United Stateogrammes that emphasize lifestyle changes are
Diabetes Prevention Programme research (2008gcessary to accomplish these objectives. Both
In the Troglitazone in prevention of diabetesnoderate and vigorous exercise independently
(TRIPOD) study (Buchamaet al, 2002), decrease the risk of impaired glucose tolerance
troglitazone (now withdrawn) treatment wasnd type 2 diabetes. Thus, there is strong evidence
associated with a 56 per cent relative reduction ihat all individuals (especially family members of
progression to type 2 diabetddter a washout individuals with type 2 diabetes) should be
period of more than 8 months, the preventivencouraged to engage in regular physical exercise
effects of the drug were still observedof about 30 min/day to decrease the risk of
Furthermore, in the STOP-NIDDM trial (Chiassomleveloping type 2 diabetes.
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There is some evidence that increased intaBgsown, S., LbcHURCH S.,ANDING, T., WINTER, M. &
of whole grains and dietary fibre may reduce type Ramirez, G (1996) Promoting weight loss in type
2 diabetes risk. There is also some evidence that? diabetesDiabetes Card9, 613 — 624.
reduced intake of total fat, particularly saturategucraman, T-A., Xiane, A. H., PETErs R. K., Kios S.
fat, may improve insulin sensitivity and reduce = MARROQUIN, A, Gorco, J., @roa, C., Tan, S.,

. . . f iah BerkowiTz, K., Hopbis, H. N. & Azen, S. P (2002)
risk for type 2 diabetes, independent of weight Preservation of pancreatic B-cell function and

loss. There is limited evidence that increased preyention of type 2 diabetes by pharmacological
intake of polyunsaturated fat, in the context of treatment of insulin resistance in high—risk Hispanic
appropriate total energy intake for weight women.Diabetes51, 2796—2803.

management, may reduce the risk for type @ianpaLia, M., Garg, A., LUTHOHANN, D., Von
diabetes. Furthermore, recent evidence indicatesBERGMANN, K., GRuNDY, S-M. & BRiNkLEY, L. J.
that increased intakes of total vitamin @&, (2000) Beneficial effects of a high dietary fibre intake

tocopherol,y-tocopherol and-tocotrienol, as " patients with type 2 diabeteN. Engl J. Med.

. 342 1392 — 1398.
well as moderate alcohol intake (6-48 g/day) wongHIASSON’ 3. L. bsst R. G, Gowts, R.. HANEFELD, M..

reduce type2 diabetes rlslf. Flngklylen allfactors Karasik, A. & Laakso, M., (2002)Acarbose for

are considered there is insufficient evidence to prevention of type 2 diabetes mellitus: the STOP —

support the use of glucose-lowering drugs as aNIDDM randomized trialLancet359, 2072 — 2077.

substitute faror routinely used in addition to, DiaeTes PrevenTion REsearcHGRouUP(2002) Reduction
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393 -403.
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