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Setting: National Diabetes Centre, Tonga.

Objective: To describe the diabetes patient profile and
disease spectrum, assess the impact of diabetic care and
evaluate diabetes-attributable adverse outcomes.

Design: Retrospective descriptive study of patients regis-
tered in the National Diabetes Registry from its inception
in May 2004 to 2012, and review of the National Deaths
Registry (2011-2012).

Results: Of 4653 patients with diabetes mellitus (DM)
identified, 95.8% had type 2 DM, 0.2% type 1, 1.2%
gestational DM and 2.9% pre-DM. Of the 4409 patients
with type 2 DM, 64.7% were female, 82.7% were aged
=40 years, 25.3% had hypertension and 53.3% were
obese. Among those in care for >2 years, no positive im-
pact on body mass index or glycosylated haemoglobin
could be demonstrated, but there was significant im-
provement in hypertension control. Morbidity included
lower limb amputations in 272 (6.1%) patients. DM was
listed as a contributory cause of death due to sepsis
(15/30, 50.0%), kidney failure (16/28, 57.1%), stroke
(7/16, 43.8%) and ischaemic heart disease (20/59,
33.9%).

Conclusion: DM was associated with high levels of mor-
bidity and mortality. DM care improved hypertension
control, but had little impact on other comorbid condi-
tions. Enhanced monitoring and greater patient involve-
ment should improve care; creative strategies are re-
quired to prevent and reduce obesity.

Major demographic shifts and lifestyle changes
underlie the relentless rise in non-communica-

ble diseases (NCDs) that has become evident in recent
years.12 Although initially considered to be a problem
of high-income countries, the global nature of the
NCD challenge was formally recognised by the United
Nations in 2011.1 In reality, low- and middle-income
countries are often worse affected, and in these set-
tings, the NCD burden overlaps with infectious dis-
eases and poverty.34 Diabetes mellitus (DM) in partic-
ular affects 382 million people globally. This number
is predicted to rise to 592 million by 2035.5

The Pacific Island nations carry an exceptionally
high burden of DM disease; of the 10 countries with
the highest DM prevalence globally, six are in the Pa-
cific.6 This is illustrated by the situation in Tonga,
where the first population-based survey conducted in
1975 documented a prevalence of DM of 7.5%,” which
increased to 15.1% by 1998.8 The Secretariat of the Pa-
cific Community (SPC) released a report based on pre-
liminary findings from the first STEPS survey in Tonga

reporting a DM prevalence of 18.0% among those
aged 25-64 years;? data from a follow-up STEPs survey
completed in 2012 are currently being analysed. In
1992, the Tonga Medical Association recognised the
need for specialised DM care. In 1993, a dedicated DM
clinic was established in Tongatapu, the main island
of Tonga, and became the National Diabetes Centre.
To monitor and improve the care of DM patients, a
National Diabetes Registry was established in 2004.
The Prime Minister, Lord Tu’ivakano, declared DM
and NCDs a national health priority in 2011, recognis-
ing an urgent need for improved prevention strategies
and better public health data to guide services and re-
source allocation.!0

Despite ongoing data collection, no formal assess-
ment of the National Diabetes Registry has been made
to date. This study aimed to document the number of
patients treated at the National Diabetes Centre since
its inception, describe the disease spectrum and pa-
tient profile observed, and assess DM-attributable ad-
verse outcomes as well as the impact of DM care.

METHODS

We conducted a retrospective descriptive study includ-
ing all patients entered into the Tonga National Diabe-
tes Registry from its inception in May 2004 to Decem-
ber 2012. As the National Diabetes Registry does not
capture mortality data, information on cause of death
for 2011 and 2012 was extracted from the National
Deaths Registry with the assistance of the Statistics
Department of the Ministry of Health.

Study setting
Tonga is a Pacific archipelago consisting of 170 is-
lands, of which 36 are inhabited. There are five main
island groups: Tongatapu, on which the capital Nu-
ku’alofa is located, Vava'u, Ha’apai, ‘Eua and the Ni-
uas. Of the total population (103036; 2011 census),
70% live on the main island of Tongatapu, with Poly-
nesians being the dominant ethnic group (97.0%).11
The National Diabetes Centre, where the registry is
maintained, is located in Vaiola Hospital, the main re-
ferral hospital for Tonga, which provides free health
care for Tongan citizens. Patients are referred from
other hospitals, health centres, private practitioners or
may present themselves. Outreach services provide
DM care for the outer islands, but most patients seen
at the National Diabetes Centre are from the main is-
land. All patients diagnosed with DM, gestational DM
or pre-DM are entered into the electronic National Di-
abetes Registry, and additional information is captured
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during follow-up visits. Data are entered by a clerk
who transcribes information from the physician’s clin-
ical notes.

Definitions

Patients were categorised as having diabetes if they
had 1) fasting glucose =7 mmol/l (126 mg/dl), 2)
random blood glucose =11.1 mmol/l (200 mg/dl)
with classical symptoms of DM (polyuria or polydip-
sia) or 3) if they had failed a standard glucose toler-
ance test (plasma glucose =11.1 mmol/l 2 h after a
75 g glucose load). The type of DM was assigned by
the treating physician; type 1 DM was considered in
patients aged <20 years and confirmed by glutam-
ic-acid decarboxylase autoantibodies or c-peptide as-
say. All other patients were classified as type 2 DM,
unless they were found to be pregnant. Pregnant
women were considered to have gestational DM if
they had not been diagnosed with DM before the
pregnancy and failed a standard glucose tolerance
test (as above). Pre-DM included patients with im-
paired fasting glucose or glucose tolerance, defined as
fasting plasma glucose of 6.1-6.9 mmol/l or 7.8-11.1
mmol/l 2 h after a standard glucose challenge.1213
Patients were managed according to the Interna-
tional Diabetes Foundation (IDF, Brussels, Belgium)
and the International Society for Pediatric and Ado-
lescent Diabetes (ISPAD, Berlin, Germany) IDR/ISPAD
2011 Global Guideline for Diabetes in Childhood
and Adolescence.4

Data analysis

Data routinely entered into the National Diabetes Reg-
istry were imported into EpiData version 6 (EpiData
Association, Odense, Denmark) for analysis. Variables
included age, sex, family history, type of DM, blood
pressure, body mass index (BMI) and measures of DM
control. To analyse changes in selected variables, we
constructed a study group of patients who had been in
care for at least 2 years and who had visited the clinic
between 1 June 2011 and 31 May 2012, the last full
year for which data were available. We compared data
from their most recent visit with data recorded at the
time of their first visit. For DM control, we compared
the first and most recent glycosylated haemoglobin
(HbAlc) readings in 625 patients for whom at least
two readings, taken at least 6 months apart, were avail-
able. For comparative analysis, categorical variables
were compared using the x? test and paired continuous
variables (i.e., HbAlc) using the paired f-test. Levels of
significance were set at 5%.

Ethics

Ethics approval was obtained from the Ethics Advisory
Group of the International Union Against Tuberculosis
and Lung Disease (The Union), Paris, France, and from
the National Ethics and Research Committee, Tonga
(102/12).

RESULTS

The National Diabetes Centre provided DM care to
1006 patients in the year of its inception (1993); this
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FIGURE Number of patients in care and patient visits to
the National Diabetes Centre in Tonga. Patients usually
remain in care for several years.

slowly increased to around 2000 patients in recent
years. In total, 4653 patients received care during the
study period. The Figure includes the number of indi-
vidual patients who attended and the total number of
patient visits recorded each year. The median number
of visits per patient was 9 (range 1-42). More than
95% of patients were diagnosed with type 2 DM and
very few (<1%) with type 1 DM. The full spectrum of
disease, including gestational DM and pre-DM, is re-
flected in Table 1. In total, 3% of the population of
Tongatapu received care for DM (type 1, type 2 or ges-
tational) during 2012, using population estimates from
the 2011 census, with an additional 0.1% being identi-
fied with pre-DM.

The demographic profile and risk factors in people
newly diagnosed with DM are included in Table 2.
Data on lifestyle factors such as physical activity,
smoking, alcohol consumption and diet, were poorly
recorded. More than 50% of patients diagnosed with
type 2 DM were obese (BMI > 30 kg/m2), but a sub-
stantial subgroup (n = 575, 12.8%) had low to normal
BMI values (<25 kg/m?2). Complications associated
with DM were common. A relatively high percentage
(272/4480, 6.1%) of type 2 DM patients required limb
amputations during the study period, mostly of the
lower leg, equating to 30 DM-associated amputations
per year. Cataracts were recorded in 3.3% (149/4480)
of patients and retinal abnormalities (combined
non-proliferative and proliferative DM retinopathy
and maculopathy) were present in 4.5% (203/4480).
Serum creatinine was assessed in 99.5% of patients;
the level recorded at the time of the most recent visit
was normal (<120 umol/l) in 84% of patients, mildly
elevated (120-240 umol/l) in 13% and severely ele-
vated (>240 umol/l) in 3%. Tests for protein or micro-
albumin in the urine were not routinely performed.
Dialysis is not currently available in Tonga. Some Ton-
gan DM patients are undergoing dialysis treatment
outside Tonga, but no accurate data are available.

Table 3 shows changes in blood pressure, BMI,
HbA1lc and treatment in patients who had been in care
for >2 years. There was a significant (P < 0.001) im-
provement in blood pressure control in those diag-
nosed with hypertension during their first visit: mean
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TABLE 1 Diabetes disease spectrum observed at the National Diabetes Centre, Tonga

Type 1 diabetes Type 2 diabetes

Pre-diabetes Gestational diabetes

Year n (%) n (%) n (%) n (%) Total*
2004 7 (0.7) 987 (98.1) 12(1.2) 0 (0.0) 1006
2005 5(0.4) 1286 (97.9) 22 (1.7) 1(0.1) 1314
2006 5(0.3) 1436 (98.4) 15(1.0) 3(0.2) 1459
2007 7 (0.4) 1598 (98.2) 21 (1.3) 2(0.1) 1628
2008 4(0.2) 1646 (98.1) 27 (1.6) 1(0.2) 1678
2009 6 (0.3) 1735 (97.9) 28 (1.6) 3(0.2) 1772
2010 4(0.2) 1958 (97.5) 41 (2.0) 6 (0.3) 2009
2011 5(0.3) 1867 (96.6) 44 (2.3) 16 (0.8) 1932
2012 4(0.2) 2111 (95.8) 63 (2.9) 26 (1.2) 2204

Total 47 14624 273 58 15002

*Patients with unrecorded diabetes type were excluded (total 100: 47 in 2004, 5 in 2005, 3 in 2006, 2 in 2007, 5 in 2008, 12 in 2009, 9 in
2010, 17in 2011 and 9 in 2012). Patients usually remained in care for several years.

TABLE 2 Patient demographics and risk factors in patients with type 1, type 2 and pre-diabetes
during their first visit to the National Diabetes Centre, Tonga (n = 4481%)

Type 1 diabetes

Type 2 diabetes

Pre-diabetes

Demographics and risk factors n (%) n (%) n (%)
Sex
Male 6 (46.2) 1556 (35.3) 12 (20.3)
Female 7 (53.8) 2851 (64.7) 47 (79.7)
Age group, years
<20 1(7.7) 24 (0.5) 0
20-39 2(15.4) 516 (11.7) 11 (18.6)
40-59 7 (53.8) 2328 (52.8) 31 (52.5)
60-79 3(23.1) 1449 (32.9) 16 (27.1)
=80 0 66 (1.5) 0(0.0)
Not recorded 0 26 (0.6) 1(1.7)
Body mass index, kg/m?2
<18.5 2(15.4) 357 (8.1) 0
18.5-24.9 0 216 (4.9) 1(3.7)
25.0-29.9 3(23.1) 719 (16.3) 7(11.9)
30.0-34.9 5(38.5) 1044 (23.7) 16 (27.1)
35.0-39.9 2(15.4) 760 (17.2) 13 (22.0)
=40.0 0 547 (12.4) 19 (32.2)
Not recorded 1(7.7) 766 (17.4) 3(.1)
Blood pressure
Normotensive 11 (84.6) 3196 (72.5) 51 (86.4)
Hypertensivet 2(15.4) 1114 (25.3) 7(11.9)
Not recorded 0 99 (2.2) 1(1.7)
Family history
Yes 8 (61.5) 2224 (50.4) 25 (42.4)
No 5(38.5) 2173 (49.3) 34 (57.6)
Not recorded 0 12 (0.03) 0
Total 13 4409 59

*Patients with unrecorded diabetes type (n = 529) and gestational diabetes (n = 96) were excluded.
Systolic blood pressure =140 mmHg and/or diastolic blood pressure =90 mmHg.

systolic pressure decreased from 149 mmHg (range 140-180) to
139 mmHg (range 90-210) and mean diastolic pressure from 92.2
mmHg (range 90-120) to 81.4 mmHg (range 60-110); 49.3%
(67/136) retained an elevated systolic blood pressure (=140
mmHg) and 24.7% (24/97) an elevated diastolic blood pressure
(=90 mmHg). In general, antihypertensive treatment provided at
the National Diabetes Centre included an angiotensin converting
enzyme (ACE) inhibitor as first-line treatment, with diuretics (thi-
azides and frusemide) and calcium channel (mainly nifedipine),

or beta blockers added as required, taking into account patient co-
morbidities and risk factors. There was little change in BMI profile
over the 2-year period, with 41% of patients being obese at their
first visit and 43% at their last visit.

Due to initial poor availability of HbAlc testing, only 17 pa-
tients had a measurement performed at their first and their most
recent visits, with no difference in mean values. For a more com-
prehensive overview of DM control, we performed an additional
assessment of all patients who had two HbAlcs readings taken at
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TABLE 3 Changes observed in people with diabetes who had been in care for at least 2 years (n = 347)

At first visit At last visit

Parameter n (%)* n (%)* P valuet
Body mass index, kg/m2

<30 87 (25.1) 99 (28.5) 0.35

30-34 (obese, WHO Class 1) 58 (16.7) 68 (19.6) 0.38

35-39 (obese, WHO Class 2) 49 (14.1) 48 (13.8) 1.00

=40 (obese, WHO Class 3) 36 (10.4) 32(9.2) 0.70

Not recorded 117 (33.7) 100 (28.8) 0.19
Blood pressure, mmHg, mean (SD) 131 (20.0) 133 (18.3) 0.16
Number identified as hypertensive

Systolic = 140 mmHg 136 (40.7) 130 (37.5) 0.70

Diastolic = 90 mmHg 97 (29.0) 86 (24.8) 0.39
Values in those identified as hypertensive at the first visit,

mmHg, mean (SD)

Systolic = 140 (n = 136) 149 (11.7) 139 (20) <0.001

Diastolic = 90 (n=97) 92.2(5.7) 81.4(10.4) <0.001
Diabetes management

Diet and exercise only 86 (24.8) 35(10.1) <0.001

Oral hypoglycaemics 223 (64.3) 251 (72.3) 0.28

Insulin 10(2.9) 12 (3.5) 0.83

Oral hypoglycaemics and insulin 20 (5.8) 49 (14.1) <0.001

Not recorded 8 (2.3) 0 NA

HbA1c, %, mean (SD) (n = 625)% 10.1 (2.6) 10.7 (2.7) <0.001

*Unless otherwise stated.

Tx2 test; mean blood pressure values were compared using the t-test; comparative values in those identified as hypertensive at
the first visit (and HbA1c values) were assessed using the paired t-test.

#First and most recent HbAlc readings in patients for whom at least two readings, taken at least 6 months apart, were
available.

WHO = World Health Organization; SD = standard deviation; NA = not applicable; HbA1c = glycosylated haemoglobin.

TABLE 4 Diabetes as contributing cause of death as recorded in the National Death Registry

Diabetes contributing Premature death Diabetes contributing

All ages to death* (41-60 years)t to premature death

Primary cause of death n n/N (%) N n/N (%)
Ischaemic heart disease 59 20/59 (33.9) 15 8/15 (53.3)
Sepsis 30 15/30 (50.0) 9 7/9 (77.8)
Cancer 30 9/30 (30.0) 5 0/5
Kidney failure 28 16/28 (57.1) 11 4/11 (36.3)
Stroke 16 7/16 (43.8) 5 1/5 (20.0)
Diabetes 11 11/11 (100) 1 1/1 (100)
Other 88 8/88 (7.8) 30 1/30 (3.3)

Total 262 86/262 (32.8) 76 18/76 (23.7)

*Diabetes listed as a contributing cause of death (condition 2 or 3) or as the primary cause of death.
TDeaths in the 41-60 years age category were considered most indicative of likely ‘premature deaths’ related to type 2 diabetes;
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average life expectancy in Tonga is 64 years for males and 69 years for females.20

least 6 months apart. In 625 patients with two HbAlc readings
more than 6 months apart, the mean HbA1lc value at the most re-
cent reading (10.7%) was significantly higher than the first read-
ing (10.1%; P < 0.001). Although more patients were on a combi-
nation of oral hypoglycemics and insulin treatment at the time of
their most recent visit, its impact on glucose control could not be
established. The use of ACE inhibitors and lipid lowering drugs
were, however, well documented; 50.9% were on ACE inhibitors
and 1.1% on lipid lowering drugs at their most recent visit.

Data from the National Deaths Registry were reviewed to sup-
plement the limited outcome data contained in the National Dia-
betes Registry. These indicated that type 2 DM was a common

contributing factor (listed as condition 2 or 3) in patients who
died due to ischaemic heart disease (33.9%), sepsis (50.0%), stroke
(43.8%) and kidney failure (57.1%). Its contribution to premature
death in the 41-60 years age group was most pronounced in
those dying due to sepsis (77.8%), ischaemic heart disease (53.3%)
and kidney failure (36.3%), although far fewer people died in this
age category (Table 4).

DISCUSSION

The 2004 STEPS survey estimated that 16.4% of Tongans have an
elevated fasting blood glucose level (=7.0 mmol/I).1> Based on our
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study findings, approximately 3% of persons living with DM ac-
cessed care via the National Diabetes Centre during 2011-2012,
demonstrating large gaps in awareness and service delivery. Al-
though patients have been encouraged to seek care at local health
centres in recent years and patients seen in the outer islands are
not registered with the National Diabetes Centre, there remains a
large portion of people with pre-DM and DM in the community
who fail to access care.

The majority of patients had type 2 DM, which affected people
of all ages, including children; however, most patients were aged
>40 years and obese (BMI = 30). Interestingly, a substantial sub-
group had low or normal weight. This has been described be-
fore,1617 but probably included some misclassification by the at-
tending clinician. With 68.7% of the nation considered obese,5
the rising numbers of people with type 2 DM is of real concern,
and their care is likely to stretch already limited resources. Collec-
tive, creative and innovative efforts are required to address the
problem, which is likely to be a challenge, as food occupies a spe-
cial place in the Tongan culture. Addressing obesity is neverthe-
less the most promising means of reducing the DM disease bur-
den in Tonga.

Associated morbidity included high rates of lower limb ampu-
tation. In the Ministry of Health annual report, there were 44
DM-related amputations in 2010 alone.'8 Amputation has a wide
ranging impact on individuals, their families and society as a
whole. Amputation places a tremendous burden on the health
care system, as these patients require ongoing care, while their re-
duced mobility has a major impact on those around them and on
their own level of functioning.!® DM was frequently listed as a
contributing cause of death, particularly associated with sepsis,
kidney failure, ischaemic heart disease and stroke. These condi-
tions may have contributed to the reduced life expectancy of Ton-
gans from 72 years between 2005 and 2009 to 64 in males and 69
in females, as stated in Hufanga’s study in 2012.20

Blood pressure control, which is essential for the prevention of
and/or delaying complications such as nephropathy, retinopathy
and stroke, improved significantly among patients in care. This
was achieved despite a lack of evidence for positive lifestyle
change, indicating the effectiveness of first-line hypertension
treatment. This indicates that successful chronic disease manage-
ment is possible with the use of effective oral medication and pa-
tient appreciation of its importance. In contrast, there was no evi-
dence of improvement in glycaemic control. This disparity may
be attributed to the fact that glycaemic control is heavily influ-
enced by diet and less easily achieved by oral medication alone.
Some patients with poor glycaemic control consistently refuse to
go onto subcutaneous insulin injections, despite being on maxi-
mal oral hypoglycaemic treatment. Insulin pens are not available
in Tonga, and insulin delivery using needles and syringes is less
attractive to patients.

Adherence to dietary advice, medication and follow-up ap-
pointments is essential for good glycaemic control, while patients
need to be actively involved in the management of their disease
and take responsibility for their own health. Most Tongan pa-
tients regard the absence of symptoms as being disease-free and
have little regard for the importance of chronic medication and
dietary or lifestyle changes if they are not feeling unwell.2! Unfor-
tunately, patients with type 2 DM become symptomatic only at
an advanced stage of disease. Alternative strategies should be con-
sidered to engage patients more effectively and encourage owner-
ship of their disease even in the absence of symptoms. Lifestyle
changes are notoriously difficult to achieve, but novel approaches
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should be considered, with strengthening of public health aspects
to prevent and reduce the burden of DM and other NCDs. DM is
no longer just the responsibility of the clinician; it has become a
major public health problem requiring interventions across a
wide range of disciplines and sectors that take into account the
wider social determinants of disease and the cultural drivers of
obesity.

This study presents the first comprehensive review of DM care
in Tonga, and includes data from more than 4000 patients. It is
limited by its retrospective nature and the fact that many data
points were poorly recorded in the National Diabetes Register.
However, it represents real-life programme data, and provides an
overview of management practices in a Pacific Island nation that
ranks among the countries with the world’s highest prevalence of
DM. The study highlights the need to improve the quality of data
collection, ensuring consistent collection of key variables. The use
of standardised patient evaluation sheets during the first and sub-
sequent visits would facilitate capture of key variables, encourage
consistent data collection and facilitate data entry. Data should
be entered on a continuous basis and be reviewed weekly to im-
prove the completeness and quality of the data collected and to
provide physician feedback. Cause of death data should be cap-
tured in the National Diabetes Registry, specifying primary and
contributory causes of death in a standardised fashion.

In conclusion, type 2 DM was strongly associated with obesity,
comorbidities and mortality. DM care improved hypertension
management, but had no impact on glycaemic control or levels
of obesity. Patient education, strengthened social support, en-
hanced monitoring and greater physician involvement may
change this. Creative strategies such as the addition of obesity
clinics to existing health services, teaching communities about
healthier cooking methods and healthy lifestyle choices, are ur-
gently needed. There should be greater emphasis on the preven-
tion of DM (and associated risk factors) given the associated mor-
bidity and mortality, as well as the difficulty of managing these
patients in a remote Pacific Island setting.
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Contexte : Centre National du Diabéte, Tonga.

Obijectif : Décrire le profil des patients diabétiques et le spectre de la
maladie, évaluer I'impact des soins et les résultats adverses
attribuables au diabéte (DM).

Schéma : Etude descriptive rétrospective des patients entrés dans le
Registre National du Diabéte depuis sa création en mai 2004 jusqu’en
2012; revue du Registre National des Déces (2011-2012).

Résultats : Au total, 4653 patients diabétiques ont été identifiés,
85,8% DM de type 2, 0,2% DM de type 1, 1,2%, avec un DM
gestationnel et 2,9% un pré DM. Sur 4409 patients avec un DM de
type 2, 64,7% étaient des femmes, 82,7% avaient =40 ans, 25,3%
avaient une hypertension et 53,3% étaient obéses. Parmi les patients
soignés depuis plus de 2 ans, aucun effet positif n’a été démontré sur

I'indice de masse corporelle ni sur I'HbA1c. Par contre, le contréle de
I'hypertension  était significativement amélioré. La morbidité
comprenait une amputation des membres inférieurs chez 272
patients (6,1%). Le DM a été signalé comme une contribution au
déces par septicémie (15/30, 50%), par défaillance rénale (16/28,
57,1%), accident vasculaire cérébral (7/16, 43,8%) et maladie
ischémique cardiaque (20/59, 33,9%).

Conclusion : Le DM était associé a un taux élevé de morbidité et de
mortalité. Le prise en charge du DM améliorait le contrdle de
I'hypertension mais avait peu d‘impact sur le reste de la comorbidité.
Un meilleur suivi et une plus grande implication des patients
devraient améliorer cette prise en charge avec des stratégies créatives
nécessaires a la prévention et a la diminution de I'obésité.

Marco de referencia: El Centro Nacional de Diabetes de Tonga.
Objetivo: Describir las caracteristicas de los pacientes con
diagnéstico de diabetes (DM) y definir el tipo de enfermedad, evaluar
la repercusion de la atencién de la DM y analizar los desenlaces
desfavorables atribuibles a la enfermedad.

Método: Fue este un estudio retrospectivo de los pacientes inscritos
en el Registro Nacional de Diabetes desde su inicio en mayo del 2004
hasta el 2012; se examiné también el Registro Nacional de
Defunciones (del 2011 al 2012).

Resultados: Se registraron 4653 pacientes diabéticos, de los cuales
el 95,8% presentaba DM de tipo 2, el 0,2% DM de tipo 1, el 1,2%
DM gestacional y el 2,9% pre-DM. De los 4409 pacientes con DM de
tipo 2, el 64,7% eran mujeres, el 82,7% tenia =40 anos de edad, el
25,3% eran hipertensos y el 53,3% eran obesos. En los pacientes que
habian acudido a la consulta de la DM durante mas de 2 afios, no se

observé ninguna repercusion positiva en el indice de masa corporal
ni en la concentracion de la HbAlc, pero se puso en evidencia una
mejoria considerable en la estabilizacién de la hipertensién arterial. La
morbilidad asociada consistié en la amputacién de los miembros
inferiores en 272 pacientes (6,1%). Se notificé la DM como una causa
subyacente de muerte en los casos de septicemia (15/30; 50,0%),
insuficiencia renal (16/28; 57,1%), accidente cerebrovascular (7/16;
43,8%) y cardiopatia isquémica (20/59; 33,9%).

Conclusiéon: La DM se asoci6 con altas tasas de morbilidad y
mortalidad. La atencién de la enfermedad mejord la regulacion de la
hipertension arterial, pero tuvo poco efecto sobre otras enfermedades
concomitantes. Se podria mejorar la atencién de la DM con un
seguimiento reforzado y una mayor participacion de los pacientes,
ademas de la introduccién de estrategias creativas dirigidas a prevenir
y disminuir la obesidad.

Public Health Action (PHA) The voice for operational research.
Published by The Union (www.theunion.org), PHA provides a platform to
fulfil its mission, ‘Health solutions for the poor’. PHA publishes high-quality
scientific research that provides new knowledge to improve the accessibility,
equity, quality and efficiency of health systems and services.

e-ISSN 2220-8372
Editor-in-Chief: Donald A Enarson, MD, Canada

Contact: pha@theunion.org
PHA website: http://www.theunion.org/index.php/en/journals/pha

Article submission: http://mc.manuscriptcentral.com/pha




