DIABETES MELLITUS: A CHALLENGE FOR THE
COUNTRIES OF THE REGION'

Jorge Litvak, M.D.?

Concerned about the rising diabetes morbidity and complications
in the Americas, PAHO recently convened a committee of experts
to study the problem. This article reviews the events underlying
PAHOQO’s concern and presents the committee’s recommendations
as to what should be done.

Introduction

Communicable disease control, increased
life expectancy, and cultural and environ-
mental changes linked to accelerated urbani-
zation and industrial development in the
countries of the Hemisphere are contributing
to a notable increase in chronic disease.

We can assume, on the basis of available
morbidity and mortality data, that the
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grow over the next 10 or 15 years in terms
of both disease incidence and the frequency
of complications. Right now the seriousness
of the problem is reflected by the large
number of diabetics who suffer, die, or be-
come invalids as a result of their disease, the
chronic nature of which often entails long
periods of medical care and supervision.
This situation involves extensive human and
economic waste, since the disease can be
prevented or treated specifically in most
cases.

Data from the Inter-American Investiga-
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tion of Mortality, conducted a few years ago
under auspices of the Pan American Health
Organization, provided a basis for compar-
ing mortality patterns in 10 Latin American
cities, in San Francisco, U.S5.A., and in
Bristol, England. The investigation revealed
high death rates from diabetes mellitus and
from arteriosclerotic heart disease in diabetic
patients—fatalities considered largely pre-
ventable because effective treatments for
these diseases were known (7).

All these considerations led to a recom-
mendation by the III Special Meeting of Min-
isters of Health of the Americas that was
included in the Ten-Year Health Plan for
the Americas covering the years 1971-1980.
This recommendation affirmed that the
present tendency toward a rising prevalence
of diabetes mellitus should be reduced, with-
in the context of control programs aimed at
this and other chronic diseases associated
with overweight —such as obesity and athero-
sclerosis (2).

As a result, the Pan American Health
Organization convened a committee of ex-
perts from the Region for purposes of draw-
ing attention to the importance of diabetes
mellitus as a health problem and preparing
appropriate recommendations for establish-
ing and implementing control programs (3).
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Prevalence of the Disease

Finding the true prevalence of diabetes
mellitus is difficult, since our current concept
of the disease involves more than an acute
metabolic disorder. The tendency of elderly
population groups to grow as life expectancy
increases, together with advances in methods
for diagnosing and treating diabetes, have
altered the characteristics of the disease and
have shed light on the importance of its
complications. Hospital discharges, which
reflect only part of the morbidity problem,
show that the diabetes-related discharge rate
per 100,000 inhabitants has shot up 15 to 20
times over the last 50 years, whereas the
overall rate of hospital discharges (from all
causes) has merely doubled (4).

Many countries of the Region possess little
information on the prevalence of diabetes.
Furthermore, in most cases the studies that
are available do not reflect the real magni-
tude of the problem, due to difficuities of
interpretation. For example, a study by
Poon-King, et al., in Trinidad (5) showed
an overall prevalence of 1.89 per cent, but
a prevalence exceeding 5 per cent among
those over 40 years of age. Thus, as Table 1
also demonstrates, prevalence studies do not

TABLE 1—Results of some studies on diabetes
morbidity in Latin America and the Caribbean area

Country Prev-  Popu-  Detection
or alence lation methods

territory Year (%) surveyed used
Argentina 1967 6.0 37,000 O and PPG
Brazil 1966 2.7 1,000 PPG
Chile 1958 1.2 16,306 O and PPG
Colombia 1971 6.8 10,293* PPG
Cuba 1970 3.8 8,186 PPG
Jamaica 1961 1.3 4,516 O and PPG
Mexico 1970 4.5 53,285 Oand GTT
Trinidad 1961-1967 1.9 23,700 O and PPG
Uruguay 1966 6.9 484 GTT
Venezuela 1970 2.7 6,000 ¢]

Source: S. Valiente and J. Behnke (6).
O —Glycosuria test
PPG—Postprandial glycemia test
GTT — Glucose-tolerance test

* Relatives of diabetics.

adequately describe the characteristics of the
populations surveyed, and if the diagnostic
criteria used by different investigators are
not the same, it is hard to draw valid con-
clusions or to compare the results ob-
tained (6).

Besides the methods cited in Table 1,
Mateo de Acosta in Cuba estimated diabetic

morbidity using the Registry of Anti-Diabetic
Drug Consumers. He found that in 1970
there were 44,808 registered diabetics, a
total corresponding to 0.53 per cent of the
population (7).

The optimum design for incidence and
prevalence studies will vary according to the
resources available, the types of tests used
in screening or in confirming a diagnosis,
and the established aims of the program in-
voived. Mass screening of an entire popuia-
tion may be appropriate if resources and
follow-up capabilities are adequate. If not,
programs may be selected that will obtain a
higher yield by concentrating on high-risk
subgroups: close relatives of diabetics; obese
subjects; pregnant women (especially those
with a previous pregnancy that ended in
perinatal mortality or a high birthweight
infant); persons under 50 with a history of
coronary heart disease or of peripheral or
encephalic vascular disorders; subjects with
hyperlipidemias; or, in general, persons over
35 years of age.

The diagnostic method recommended for
the initial examination is determination of
the patient’s blood-sugar level two hours
after administration of an oral carbohydrate
load. This method has certain advantages
over the alternative —detection of glycosuria—
in that it is more sensitive and permits
quantification of the results. In this regard,
the Cleveland Diabetes Association, in a
comparative study of cases found by detect-
ing glycosuria and by measuring the blood-
sugar level in the capillary blood two hours
after a carbohydrate load, found that the
latter method successfully identified twelve
times more cases of diabetes than the former
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TABLE 2—4 comparison of diabetes mellitus detec-
tion programs.

Examination
Examination of capillary

of urine? blood?

Total No. of subjects

screened 802 3,810
No. of positive screening

results 8 450¢
Glucose tolerance test:

cases tested 5 382
Glucose tolerance test:

positive results 4 242
Percentage of positive

subjects 0.5% 6%

2 Clinistix, glucose oxidase.
>Two hours after carbohydrate load.
£ Over 140 mg/100 ml.

(see Table 2). Nevertheless, local conditions,
especially as they affect the resources that
happen to be available, must in the final
analysis determine the method used.

Design and interpretation of the blood-
sugar test also require a certain uniformity
of criteria. The American Diabetes Associa-
tion has recently formulated guidelines (8)
that involve four readings (one after fasting
and the others one, two, and three hours
after receiving a carbohydrate load). These
classify plasma glucose values of 185 mg/100
ml after one hour and 140 mg/100 ml after
two hours as abnormal, but recommend that
these diagnostic levels be raised by 10
mg/100 ml per decade for subjects over 50
years of age.

The two-hour reading is the most discrim-
inating. Two-hour values above 230 mg/100
ml generally correspond to subjects who have
reduced glucose tolerance, while subjects
with levels below 140 mg/100 ml rarely
have abnormal tolerance. Various facts indi-
cate that it is desirable to use relatively high
levels for purposes of diagnosis. For one
thing, it is necessary to consider the cost of
repeating the test in doubtful cases, and for
another there is uncertainty as to whether
current therapy is effective in treating some
types of patients with mild glucose intolerance.

Morbidity and Mortality

All available data indicate that the dia-
betes problem will grow in future years.
Moreover, improved understanding of the
disease and progress made in treating its
metabolic defect have shifted attention to its
chronic vascular and microvascular complica-
tions. These latter are important causes of
blindness, amputations, kidney disease,
neuropathies, and infection. In addition,
there is a significant relationship between
diabetes and cardiovascular diseases such as
myocardial infarction, encephalic vascular
problems, and arterial hypertension. In
Chile, for example, diabetic patients spend
53 per cent more days in the hospital, on
the average, than nondiabetics ().

Mortality from diabetes is the indicator
most often used to assess the importance
and distribution of the disease. Nevertheless,
mortality figures reflect only part of the
problem. For one thing, the proportion of
deaths that are medically certified is not
uniform; for another, the Sixth International
Classification of Diseases and Causes of
Death (10) requires that only one disease be
listed as the underlying cause of death, even
when other diseases were directly related to
the event. Thus, in the case of diabetes
mellitus the disease is not usually listed as
the underlying cause of death because other
more obvious causes were present, even
though these were often a direct or indirect
consequence of the diabetes.

Tokuhata, et al. (11) have recently brought
this problem into focus. A review of 1968-
1969 death certificates in the State of Penn-
sylvania showed that the rate of death at-
tributed to diabetes was only a fraction of
the true rate, if one analyzed other conditions
clearly related to that disease that were
cited as the underlying cause of death, and
if the 8 per cent of the diabetics whose
disease was not mentioned on the certificate
were also taken into account. This investiga-
tion showed that of 20,000 deaths occurring
among diabetics in one year, only 2,700
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TABLE 3— Crude and age-adjusted death rates per 100,000 inhabitants in 22

countries of the Americas.

Ranking in Crude
Country (in order of decreasing  terms of crude  mortality Age-adjusted

crude death rates) mortality rates rates
Barbados, Trinidad and 39.0 33.8
Tobago, Jamaica, Uruguay 1-5 to to
and Argentina 20.3 11.0
United States, Mexico, 18.7 16.9
Canada, Costa Rica, 6-11 to to
Chile, and Cuba 10.3 7.0
Panama, Venezuela, 9.5 10.6
Paraguay, Colombia, and 12-16 to to
Nicaragua 5.0 6.3
Dominican Republic, Ecuador, 4.7 5.6
El Salvador, Guatemala, Peru, 17-22 to to
and Honduras 2.5 34

Source: Pan American Health Organization. Health Conditions in the Americas,
1969-1972, Washington, D.C., 1974, p. 151 (PAHO Scientific Publication, No.

287).

were attributed to diabetes, thus revealing
that the certificates clearly failed to reflect
the true magnitude of the problem.

Table 3 shows the rates of diabetes
mortality reported in 22 countries of the
Hemisphere, clearly indicating the impor-
tance of the disease in the Caribbean area
(12).

Future Prospects

Control of the diabetes problem requires
an organized effort by all the countries of
the Region. As a first step, consideration
should be given to establishing an adequate
registration system that would provide a
basis for planning control programs. Programs
of primary prevention, except for obese
subjects, are hard to envisage at present. On
the other hand, secondary prevention is
feasible and should be stressed —through
mass education campaigns for diabetics,
their families, health professionals, and the
general public; via early detection of cases
in high-risk groups; by means of case reg-
istration and follow-up; and through de-
velopment of a system of comprehensive
medical care.

Right now it is hard to relate the thera-
peutic measures taken to control diabetes
with prevention of its complications. Never-
theless, special emphasis should be placed
on the need to pursue the best course of
treatment in each individual case. This
assertion has special meaning in Latin
America and the Caribbean, where most of
the diabetic patients belong to groups with a
low social, economic, and cultural status.
The forementioned group of PAHO experts
has indicated, on the basis of its members’
experience, that there is excessive use of
hypoglycemic drugs (employed in 60 per
cent of the cases) at the expense of diet ther-
apy alone (used for 20 per cent). The latter
should play a much more prominent role,
especially among the obese adults with a
stable condition who constitute most of the
cases. The fact that so few patients are
treated through diet alone is largely at-
tributable to lack of training among the
professionals prescribing treatment, the dif-
ficulty of changing ingrained dietary habits,
especially among the obese, and problems
that arise in adapting traditional diets (which
are usually expensive) to the socioeconomic
level of the patient.



Lztvak .

DIABETES MELLITUS IN THE AMERICAS

321

The subject of hypoglycemic drug overuse
must be analyzed carefully on the basis of a
survey made by 12 United States groups (the
University Group Diabetes Program). This
survey pointed toward an association be-
tween the use of such drugs and higher
mortality from cardiovascular diseases in
diabetic patients (13,14). Although it is true
that the ad hoc Committee of the Biometric
Society, recently charged with reviewing the
data from the study, has been more cautious
in its conclusions (15), these findings should
be taken into account and should be used
to stimulate development of similar studies.

Although innumerable questions about
diabetes remain to be answered, scientific
research has made impressive strides over
the past decade and has greatly increased
our knowledge of the physiopathology of the
disease. One of these forward steps was the
discovery of proinsulin by Steiner, et al. (16),
the first indication as to the mechanism of
insulin synthesis in the pancreas and the
presence of two forms of immunoreactive
insulin. More recent studies have confirmed
the presence of insulin receptors in liver and
fatty tissues and in thymic lymphocytes of
rodents by using marked insulin of high
specific activity, and have suggested that
insulin resistance may be related to a
deficiency of these receptors (17). Other
studies have provided excellent information
on the mechanism by which stress contributes
to development of the disease via secretion
of growth hormone and production of an
insulin-antagonist (18), on the pathogeny of
the renal lesion of diabetes (19), and on the
possible viral etiology of the disease (20).
Great advances have also been made in
treatment methods: photocoagulation with
laser beams in treatment of diabetic reti-
nopathy (21); employment of glucose sensors
in conjunction with an artificial insulin-
releasing device (22); and transplanting of
insulin-producing cells from the islets of
Langerhans (23).

It is clear that these continuing efforts

in the areas of basic and clinical research
have added to our growing knowledge about
the nature of diabetes mellitus. At the same
time, it is clear that health authorities,
health professionals, the general public, and
the patients themselves confront an import-
ant challenge: to face up to the problem
posed by a disease that appears widely
prevalent and that, in our Region, is reveal-
ing more and more the consequences of its
chronic nature and complications.

Recommendations of the
PAHO Study Group

In seeking ways to meet this challenge, the
PAHO Study Group has prepared the fol-
lowing general recommendations:

® Bring to the attention of the health
authorities of the Governments of the Region
the available background data demonstrat-
ing the importance of diabetes mellitus, in
association with obesity and atherosclerosis,
as a public health problem.

® Organize technical units for dealing
with diabetes or noncommunicable chronic
diseases at the ministerial or health service
level.

® Help to improve knowledge of the real
magnitude of the problem by means of a
simple system of registration of diabetic
patients. This registry would start with
known cases in specific areas of countries
where diabetes is a serious problem.

® Carry out multinational studies on the
prevalence and incidence of diabetes in the
countries of the Region, using standardized
methods and covering representative popula-
tion groups.

® Organize programs of comprehensive
care for the diabetic patient, in accord with
the existing health systems in each of the
countries. These programs should be de-
signed to increase coverage through the
decentralization of patients from specialized
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centers to the community care level. This
is the only way of ensuring the usefulness of
large-scale detection programs.

¢ Promote the teaching of diabetes in
schools of medicine, nursing, nutrition, and
related fields, in programs commensurate
with the magnitude of the problem. At the
postgraduate level, promote the preparation
of specialists, courses for non-specialist
physicians on the care of diabetic patients,
and training of ancillary medical personnel
in the field of diabetes mellitus and chronic
diseases in general.

® Identify and strengthen approved centers
in the Region with a view to research, teach-
ing, and specialized care in regard to the
disease.

® Promote educational activities for dia-
betic patients and the general public, with
active participation of the community and
interested organizations.

® Within each country, adapt the present
methods of treatment to the local socio-
economic and cultural situation. This is par-
ticularly important for dietetic treatment
and the correct prescription of insulin and
oral hypoglycemic drugs.

* Promote basic, clinical, and epidemi-
ologic research within the Region that is
designed to cope with local problems and
to help inculcate a better knowledge of
the nature of the disease and its complica-
tions. Stress is placed on the importance
of: studies on the poor showing of dietetic
treatment, the factors affecting the develop-

ment of vascular complications, operations
research on systems of care, and the as-
sociation of obesity as a target factor in
diabetes.

® In view of the increasing importance of
diabetes mellitus in the Region, PAHO is
urged to provide continuing attention to the
problem, and to take an active role in the
implementation of the recommendations of
the Study Group. In this regard the Group
also recommended:

a) Establishment of a permanent monitor-
ing mechanism, to ensure that these recom-
mendations are translated into collaborative
actions with the countries of the Region in
their control programs.

b) Coordination of multinational activities,
with the collaboration of agencies such as
the American Diabetes Association and local
associations. Among these activities, priority
should go to epidemiologic research, the
registration program, and educational
programs.

c) The registry program should be started,
with a common model, only in specific
areas of some countries where diabetes is a
serious problem.

® The World Health Organization is urged
to incorporate a system of multiple cause
coding in the 1978 Death Certificate, to
facilitate meaningful analysis of diabetes-
related conditions and to increase the use-
fulness of death certification data with re-
spect to all chronic multisystem diseases.

SUMMARY

PAHO recently convened a meeting of experts
on diabetes mellitus for purposes of underlining
the importance of the disease as a health
problem and developing recommendations to assist
the countries of the Region in establishing control
programs.

Existing data on the prevalence of diabetes
mellitus in different countries are not comparable,
since population samples are not always repre-

sentative and diagnostic criteria vary. Ten different
countries set the prevalence figure at anywhere
from 1.2 to 6.9 per cent.

Mortality from diabetes reveals only part of the
problem, largely because of registration difficulties.
The figures that are available, however, show
that the situation is very serious in several
Caribbean countries; that is, Barbados, Trinidad
and Tobago, and Jamaica rank first, second, and
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third, respectively, among 22 countries in the
Americas.

The data now available on morbidity and
mortality, expected population growth, and
probable increases in the relative size of older
population groups lead to the assumption that
diabetes mellitus, together with its complications,
will become an increasingly serious problem in
the Region over the next 10 to 15 years.

Programs for the control of diabetes mellitus
should include educational campaigns for patients,
the public, and health professionals; early detec-
tion of the disease in high-risk groups; registra-
tion and followup of cases and the organiza-
tion of systems for providing comprehensive care.
Promotion of basic, clinical, and epidemiologic
research directed at local problems and seeking

to acquire a better understanding of the nature
of the disease and its complications is also highly
recommended. Naturally, each country should
adapt current methods of treatment to local
socioeconomic and cultural circumstances, es-
pecially with regard to dietary therapy, prescribed
insulin dosage, and use of the controversial oral
hypoglycemic drugs.

Despite the important contribution that re-
search can make t0 a better understanding of
diabetes mellitus, it is the health authorities, the
patients, and the public who still have the major

task of rnplng with this 1gcrea_e_!no‘]v nrgva_lgnf
disease, which more and more is reveahng the
consequences of its chronic nature and complica-

tions in our Region.

REFERENCES

() Puffer, R. R., and G. W. Griffith. Patterns of
Urban Mortality: Report of the Inter-American
Investigation of Mortality. Pan American Health
Organization, Washington, D.C., 1967. (PAHO
Scientific Publication, No. 151.)

(2) Pan American Health Organization. Ten-Year
Health Plan for the Americas: Final Report of
the III Special Meeting of Mindsters of Healtk of
the Americas. Washington, D.C., 1973. (PAHO
Official Document, No. 118.)

(3) Pan American Health Organization. “Study Group
on Diabetes Mellitus: Final Report” (mimeo-
graphed document). Washington, D.C., 1974.

(4) Valiente, S. La diabetes como problema de salud
huhhr‘a en Chile. Dpnarrampnfn de Nutricién,
Umver51dad de Chlle, Sede Santiago Norte,
Santiago, 1970. (Pub. Doc. 26/70.)

(5) Poon-King, T., M. V. Henry, and F. Rampersad.
Prevalence and natural history of diabetes in
Trinidad. Lancet 1:155-160, 1968.

(6) Valiente, S., and J. Behnke. “Diabetes Mellitus
as a Health Problem in Latin America and the
Caribbean.” Pan American Health Organiza-
tion, Washington, D.C., 1974,

(7) Mateo de Acosta, O., S. Amaro Méndez, and O.

Diaz. Diabetes en Cuba. Acta Diabetoligica
Latina 10:535, 1973.

(8) American Diabetes Association. Detection and
Education Program: Plasma Glucose Procedures.
New York, 1974.

(9) Rent, G. T. Studies of diabetes within com-
munities. In: Proceedings of the Conference on
Methodological Approaches to Population Studies
in Diabetes. U.S. Department of Health, Educa-
tion, and Welfare (National Institutes of Health),
Washington D.C., 1964, Pp- 50-57. (U.S. Public

TToa Tl Qoo | T 3% LY Sy 1408 Y
Health Service Publication 1486. .)

(10) World Health Organization. Manual of the Inter-
national Statistical Classification of Diseases,

Injuries, and Causes of Death—1965 Revision.
Geneva, 1967, p. 415.
(11) Tokuhata, G. K., W. Miller, E. Digon, and

T. Hartman. Diabetes mellitus: An wunder-
estimated public health problem. J Chron Dis

28:28, 1975.

(12) Pan American Health Organization Health Con-
Abnman e sha Aawnossane 0s£0_1 a'1r7 AT~ ol
ditions in the Americas, 1969-19 Wash-

ington, D.C.,
tion, No. 287.)

(13) A study of the effects of hypoglycemic agents
on vascular complications in patients with adult-
onset diabetes: I. Design, methods, and base-
line results, university group diabetes program.
Dinhetes 19 (Surm] 2\ 747-783, 1970.

(14) A study of the effects of hypoglycemlc agents on
vascular complications in patients with adult-
onset diabetes: II. Mortality results, university
group diabetes program. Diabetes 19 (Suppl. 2):
787-830, 1970.

(15) Report of the committee for the assessment of
biometric aspects of controlled trials of hypo-
glycemic agents. JAMA 251:583-602, 1975.

(16) Steiner, D. F., and P. E. Oyer. The biosynthesis
of insulin and a probable precursor of insulin

by a human islet cell adenoma. Proc Nat

Acad Sct USA 57:473-480, 1967,

(17) Roth, J., J. Archer, J. R. Gavin III, P. Gorden,
and C. R. Kahn, A defect in the insulin
receptor in insulin resistant states in man:
Studies in the cultured and circulating lympho-
cyte. In: Excerpta Medica: VIII Congress of the
International Diabetes Federation, International
Congress Series No. 812, 76, 1973.

(18) Vargas, L., M. Bronfman, and M. E. Kawada.
Stress, insulin antagonist, and transient diabetes

TTrrss Afoi~l. D.. L£.0TE
L1077, 1VIELRU IES UVlaio—

1974. (PAHO Scientific Publica-

gy | R tha wne

mellitus in the rat.

280, 1974.
(19) Osterby, R. A quantitative electron microscopic



324

PAHO BULLETIN . Vol. IX, No. 4, 1975

study of mesangial regions in glomeruli from
patients with short-term juvenile diabetes mel-
litus. Lab Invest 29:99-110, 1973.

(20) Craighead, ]J. E. Viral lesions of the pancreatic
islet of Langerhans. Excerpta Medica, VIII
Congress of the International Diabetes Federa-
tion. International Congress Series No. 312, 304,
1973.

(21) L’Esperance, F. A. Argon laser photocoagulation
for diabetes retinopathy. In: S. §. Fajans and
K. E. Sussman (Eds.), Diabetes Mellitus: Diag-
nosis and Treatment. American Diabetes As-
sociation, New York, 1971, p. 337.

(22) Soeldner, J. S., K. W. Chang, S. Aisenberg, and
J. M. Heibert. Progress towards an implantable
glucose sensor and an artificial beta cell:
Temporal aspects of therapeutics. In: J. Urgu-
hart and F. E. Yates (Eds.), Proceedings of
the Second Alza Research Conference. New
York, 1973, p. 181.

(23) Goetz, F. C. Organ transplantation in diabetes
mellitus. In: S. S. Fajans and K. E. Sussman
(Eds.). Diabetes Mellitus: Diagnosis and Treat-
ment. American Diabetes Association, New
York, 1971, p. 363.



