PRHSJ Vol. 24 No. 2
June, 2005

EPIDEMIOLOGY

Type 1l Diabetes Among Youth in Puerto Rico
Perez-Perdomo, R, et al.

Type 2 Diabetes Mellitus Among Youth in Puerto Rico, 2003
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Aims. To describe the clinical characteristics, and
estimate the prevalence of type 2 diabetes mellitus
among Puerto Rican youth, 1995-2003.

Methods. All patients aged less than 20 years with
a confirmed diagnosis of type 2 diabetes were
identified from pediatric endocrinologists’ medical
practices. Medical records of each patient were
reviewed to confirm the diagnosis, classify the type
of diabetes, and gather sociodemographic and
clinical characteristics. From 1995 to 2003 a total
of 32,444 records were reviewed. A total of 2,800
children with diabetes were identified, of which 2,702
were type 1 and 93 type 2; typel/type2 ratio was
29:1. Frequency distributions were obtained for
categorical variables, and summary measures
(mean + standard deviation) for quantitative
measure were computed.

Results. Mean age at first visit was 14 years. The
majority of cases were females (69%), for a female/

ew cases of children and adolescents with type 2
diabetes mellitus are being diagnosed at an
amazing rate (1). However, few studies have
investigated the prevalence of type 2 diabetes in Hispanic
youth (2-3); primarily among Mexicans. It was observed
that type 2 diabetes disproportionately affects individuals
of Hispanic ethnicity (83%), mostly females (75%) and
with a significant family history of the disease (2-4).
Recent epidemiological studies in Puerto Rico have
demonstrated a high prevalence of type 2 diabetes,
particularly, in the older population. Indeed, Puerto Rico
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male ratio of 2.2:1. 78.5% had a family history of
the disease, 74.29% were overweight, and 48% had
acanthosis nigricans. 64.5% of the cases were
receiving some type of hypoglycemic therapy.
18.5% of the cases had severe hypertension while
17.5% had cholesterol levels considered at increased
risk (e”"200). The overall prevalence was 13.5 per
100,000 population.

Conclusions. This study is the first that describes
the frequency and clinical presentation of type 2
diabetes in children and adolescents in a sample of
Puerto Ricans. Further investigations must be
conducted to obtain a more precise estimate of the
burden of type 2 diabetes in youth and to raise
awareness of this condition among health care
professionals.
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had the largest prevalence of diabetes within all states
that participated in the Behavioral Risk Factor Surveillance
System (BRFSS) in 1999, 2000 and 2001 (5). Similar to other
populations, obesity was present in a large proportion
(85%) of diabetes cases (6-7).

The rising trends of the disease in adolescents coincide
with the rising prevalence of overweight and physical
inactivity. Other risk factors associated with diabetes type
2 in adolescents are puberty (mean age at diagnosis 1s
approximately 13.5 years), female sex, increased body mass
index, family history of type 2 diabetes, exposure to
diabetes in utero and signs of insulin resistance (8-13).

The high prevalence of type 2 diabetes in the Puerto
Rican population and the known influence of family history
of the disease may suggest that the Puerto Rican youth
has a large prevalence of the disease. Overall proportion
of type 1 and type 2 diabetes in a group of medically
insured patients aged 19 years or less was 1.2% (14).
Incidence of Type 1 diabetes in Puerto Rican children aged
14 years or less was estimated as 18 per 100,000 (15).
However, incidence or prevalence of type 2 diabetes in
youth has not been documented.
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Therefore, we conducted a retrospective review of
medical records of cases diagnosed by pediatric
endocrinologists to describe the clinical presentation at
diagnosis and estimate the prevalence of type 2 diabetes
in Puerto Rican youth.

Methods

All studied cases were identified from pediatric
endocrinology practices. In Puerto Rico there are 13
certified pediatric endocrinologists, of whom, 11 (84.6%)
agreed to participate in the study. The pediatric practices
of these endocrinologists are located in eight out of 78
municipalities of the island, but most of them have a
practice that serves several municipalities as well as
different health facilities. A total of 25 medical and other
health facilities where these specialists exercise their
practice were visited. A case was defined as any youth
less than 20 years of age with written documentation of a
diagnosis of type 2 diabetes in the medical record.

The methods used to 1dentify eligible cases included:

1. revision of all physicians™ active records,

2. revision of master patient index and disease registry,

3. records that met the inclusion criteria were previously

identified and selected by the pediatric
endocrinologist record system.

A data form was designed to abstract demographic.
clinical and biochemical characteristics upon diagnosis
and last follow-up visit from medical records. Blood
pressure, body mass index, total cholesterol, triglycerides,
glycosilated hemoglobin, c-peptide levels, and fasting
blood sugar were classified according to national
standards (16-25). Frequency distributions for categorical
variables and summary measures (mean + standard
dewviation) for quantitative variables were computed.

A total of 32,444 medical records covering the period
from 1995 to 2003 were reviewed. The revision was
performed during the year 2003. Of all the records reviewed,
109 cases met the diagnostic criteria for type 2 diabetes.
Of these, 93 (85.3%) cases agreed to participate in the
study. In addition, a total of 2, 707 cases were identified as
type 1 diabetic cases. The information recorded at the
first visit and at last follow up visit was abstracted. From
the information obtained at the medical record it was not
possible to establish if the diagnosis was made in the first
visit or if the case was previously diagnosed in other
setting and referred to the endocrinologist. Data entry
and analysis were performed using the Statistical Program
for Social Sciences (SPSS). Given the small sample size,
stratification by sex and age group was not included.
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Results

Table 1 describes the demographic characteristics of
children and adolescents with type 2 diabetes. The mean
age at the first visit for type 2 diabetes was 14+2.7 years,

Table 1. Demographic characteristics of Children and
Adolescents Diagnosed with Type 2 Diabetes Mellitus, Puerto
Rico, 2003

Variable
Male Female Total

Cases % Cases % Cases %
Age at lirst
visit (years)
< 10 - 5 7.9 5 5.4
10-14 12 41.4 36 5% 48 52.2
15-18 | 7 58.6 21 33.3 38 41.3
> 19 R ] 1.6 I 1.1
Total 29 100.0 63 100.0 92 100.0
Age al mosl
recent visit
(years)
< 10 - - 5 7.8 5 5.4
10-14 7 24.1 24 45.3 36 38.7
15-18 | 8 62.1 29 45.3 47 50.5
=19 4 13.8 ] 1.6 5 5.4
Total 29 100,0 64 100.0 93 100.0
Educational
level (n=40)
Elementary I 3.4 10 15.6 |1 11.8
Intermediate 5 17.2 ] 12.5 13 14.0
High school 4 13.8 10 15.6 | 4 15.0
High school
graduate | 3.4 ] 1.6 P 22
Mot
documented
in medical
records 18 62.1 35 54.7 53 57.0
Total 29 100.0 64 100,0 93 100.0

corresponding to puberty. Only five patients were under
10 years of age at the first visit and the youngest case was
5 years. All cases less than 10 years of age were females.
More than half of the cases were between 10 and 14 years
of age (52.2%). The majority of the cases were females,
with a female/male ratio 2.2:1. Among those who had the
educational level documented in the medical record, only
15.0% of children and adolescents were in high school.
Table 2 shows selected clinical characteristics of these
patients. Among cases with the information documented
in the medical record, 73 (78.5%) had a family history of
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Table 2. Clinical Characteristics of Youth with Type 2 Diabetes Mellitus, Puerto Rico, 2003
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i N with N with N with Percent of

Climical - : . a : . -sharactarict] oot . ;
o the information the information the characteristic cases with the I'otal

characteristic documented not documented present characteristics present
Diabetes family history 74 19 73 78.5% 93
Body mass index 86 7 L 14 92.5% 93

Normal (<85™ percentile) 9 9 9.7%

At risk of overweight 8 8 8.6%

(85" — 95™ percentiles)

Overweight 69 69 74.2%

(= 95" percentile)
Insulin resistance evidence 20 37 49 52.7% 93
Acanthosis nigricans 51 42 45 48.4% 93
Polycystic ovarian syndrome 16 48 12 18.8% 64
Polyuria 47 46 30 32.3% 93
Polydipsia 37 56 25 26.9% 93
Consistent hunger 22 71 15 16.1% 93
Headaches 13 80 13 14.0% 93
Hypoglycemic therapy 60 33 61 64.5% 93

Oral agent only 38 38 40.9%

Insulin therapy only ] b 6.5%

Oral agent and insulin

therapy 16 16 17.2%

the disease, and 74.2% were overweight. Approximately
53% had documented insulin resistance, 48% presented
acanthosis nigricans, and 13% of the female patients had
polycystic ovarian syndrome. Among cases with
symptoms documented, 30 (32.3%) reported polyuria, 25
(26.9%) polydipsia, 15 (16.1%) consistent hunger, and 13
(14.0%) headaches. Clinical management of patients varied.
sixty cases were receiving hypoglycemic medications of
which 38 (40.9%) were solely under therapy with oral
agents, 6 (6.5%) were receiving insulinonly and 16 (17.2%)
had both oral and insulin medications. Of those receiving
oral agents, most of them were receiving Metformin, while
33 patients were not receiving any type of medication or
did not have information documented. Twenty-five cases
were on dietary management (data not shown).

Blood pressure levels were available for 27 patients at
the first visit and 44 patients at last follow-up visit. Mean
levels for systolic blood pressure were 118.27 £ 16.72 mm
Hg and 115.27 £+ 16.42 mm Hg at first visit and during the
last follow-up visit, respectively. Mean diastolic blood
pressure was 77.64 £ 16.55 mm Hg at first visitand 73.52 +
13.08 mm Hg at last follow-up visit (data not shown). The
blood pressure readings indicated that among patients
aged 17 years or less, 22.2% had significant or severe
hypertension at diagnosis (Table 3). The majonty of the
patients (23 cases) in this age group had a normal blood
pressure during the last follow-up visit. Among patients
aged 18-19 years, 5 had prehypertension and 2 had
hypertension during the last follow-up visit.

Total cholesterol levels at first visit were documented in
40 cases, with seven cases (17.5%) considered at increased
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Table 3. Blood Pressure Levels of Youths with Type 2

Diabetes Mellitus in Puerto Rico, 2003

Blood pressure (mm Hg)

Cases

%"

At irst visit;
Age £ 17 years (n=27)

Normal (Percentile < 90™)

High normal
(Percentiles 90™ — 94™)
Significant hypertension
(Percentiles 95" — 99
severe hypertension
(Percentiles = 99')
Total

Most recent visit:

Age £ 17 years (n= 35)
Normal

(Percentile < 90™)
High normal
(Percentiles 90™ — 94™)
Significant hypertension
(Percentiles 95™ — 99'h)
Severe hypertension
(Percentiles > 99'%)
Total

Age 18 - 19 years (n=9)
Optimal (< 120/80)
Prehypertension

(120 - 139/80 - 89)
Stage 1 hypertension
(140 - 159/90 - 99)
Stage 2 hypertension
(2 160/2 100)

Total

| 2

Fd
o

L]

fad  Pad

44.4

333

3.7

18.5
100.0

65.7

1.1
100.0

*Percemage based on the number of cases with the information documented.
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Table 4. Laboratory Test Results at First visit of Youth with
Type 2 Diabetes Mellitus by Sex, Puerto Rico, 2003

Total
Variable Cases % *
Total serum cholesterol (mg/d]
Normal (< 170) 24 60.0
Bordeline (170-199) 9 22.5
Increased risk (2 200) 7 17.5
Total 40 100.0
Triglycerides (mg/dl)
Acceptable (< 150) 3 63.9
At risk (2 150) 13 36.1
Total 36 100.0
Glycosilated hemoglobin (%)
Normal (< 6) 7 15.6
Acceptable (6-7) 11 24.4
High (> 7) 9 60.0
Total 45 100.0
C-peptide levels (ng/ml)
Acceptable (0.5-2.0) 2 13.3
High (2 2.0) 13 86.7
Total | 5 100.0
Fasting blood sugar (mg/dl)
Acceptable (< 100) 13 By
Borderline (100-125) | R 23.7
High (2 126) 45 av.2
Total 76 100.0

*Percentage based on the number of cases with the information documented

risk (2 200). Regarding the tnglycernides values, 13 (36.1%)
were above 150 mg/dl, while 45 cases had information on
glycosilated hemoglobin at first visit with 27 (60.0%)
having above 7%. Only 15 cases had data related with C-
peptide levels at first visit, of which 13 (86.7%) had levels
above 2 ng/ml. Seventy-six cases had documented
information on fasting blood sugar levels at first visit with
45 (59.2%) having levels above 126 mg/dl (Table 4). Among
the 93 cases of diabetes type 2, at the first recorded visit
there were 43 (46.2%) patients with normal values of
glycosilated hemoglobin or fasting blood sugar levels.
When these groups of cases were analyzed, the following
characteristics were observed. Ofthe 43 patients, 34 (79%)
had family history of diabetes, 24 (56%) had insulin
resistance evidence, and 31 (72%) were overweight.

The overall crude prevalence of children and adolescents
with type 2 under pediatric endocrinologists’ treatment
was 13.5 per 100,000 population (using as denominator
the population age group [5-19 years] of the municipalities
of residence of the cases), while for the 10 to 14 age group
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was 15.9 per 100,000 and 22.19 for the 15 - 19 age group. A
total of 2,800 children and adolescents with diabetes were
identified within the records reviewed, of which, 2,707 were
type 1. Among all diabetic children and adolescent cases,
the proportion of diabetes type 2 was approximately 3.9%
with a type 1/type 2 ratio of 29:1.

Discussion

This 1s the first study that describes the frequency of
type 2 diabetes in a sample of children and adolescents in
Puerto Rico. The cases described in this study illustrate
the presence of type 2 diabetes in childhood in Puerto
Rico and evidence the importance of accurate diagnosis
and management in youth.

The clinical information that was systematically available
for each patient in the medical record was limited. Our
health system is currently under a managed care model in
which health service access is through a primary care
provider. Because our source of patients was limited to
specialist physicians, type 2 diabetes patients under the
medical care of primary health care physicians were not
included. There is evidence that a substantial proportion
of type 2, and probably not type 1, juvenile diabetic cases
may be misclassified, undiagnosed or unreported (1).

Not all the municipalities with type 2 diabetes cases
have a local practicing pediatric endocrinologist. This may
indicate that the 59 cases residing in municipalities without
a pediatric endocrinologist practice received the service
outside the area of residence. Thus, to provide at least an
estimate of prevalence among Puerto Rican youth we
calculated the crude prevalence using as denominator the
age-specific population of those municipalities in which
the cases reside (26). From this estimate, we found a
prevalence of 13.5 per 100,000 population, which is lower
than that found 1n other Hispanic populations (2-4).

In a prevalence study conducted in South Carolina (27)
of a total of 245 youth diabetic cases, 181 (74%) were seen
by pediatric endocrinologists, of which, 16% were type 2,
with a type | diabetes / type 2 diabetes ratio of 5:1, while in
other study this ratio was 6:1 (3).

The present study documented a total of 2,800 cases
receiving medical care by pediatric endocrinologists. The
proportion of type 2 cases was 3.3%, witha type 1 diabetes
/ type 2 diabetes ratio of 29:1; thus, this ratio 1s higher
than in the above references. In this study, the female/
male ratio was 2.2:1, higher than the ratio found in ssimilar
studies (28) but lower than other investigations that have
reported a ratio of 6:1 (29).

Characteristics of youth diagnosed with type 2 diabetes
were similar to previous reports (13, 30, 31) they are
overweight, have a family history of diabetes, have signs
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of insulin resistance e.g. acanthosis nigricans, polycystic
ovarian syndrome, d) mean body mass index in clinical
series has ranged from 27 kg/m’ to 38 kg/m’, and the
majority of children are diagnosed after 10 years of age.
The proportion of cases with a family history of diabetes
(78.5%) was within the range reported in previous studies
(74% through 95%) (1-2). Similarly, the proportion of
overweight cases (74.2%) was comparable to that found
in previous studies (8-10). Minimal physical exercise and
high fat intake have been implicated as risk factors for
obesity and thus for type 2 diabetes (30,32,33).
Unfortunately this information was limited in our medical
record review. Further investigations should gather data
on potential risk factors, clinical characternistics, and
treatment of young diabetics in Puerto Rico. On the other
hand, acanthosis nigricans reported (48.4%) was lower
than other studies that have reported percentages ranging
from 56% to 92% (34). It must be indicated that 45% of the
medical records examined did not have this information
available. Although almost half of the cases had normal
values of glycosilated hemoglobin or fasting blood sugar
at the first recorded visit, these cases presented other risk
factors for the discase. These risk factors are: family history,
insulin resistance, or are overweight. Furthermore, these
cases could have been previously diagnosed and the first
visit to the endocrinologist does not necessarily represent
the visit for clinical diagnosis of the disease.

Our data evidenced that 54 (58%) of the cases were
taking oral agents which 1s higher than in other studies
(46.3%) (35): of those receiving oral agents, the majority
were receiving Metformin, 40 (74%). However, 33 cases
were not receiving any medical therapy or did not had the
information documented.

Based in our findings, it can be concluded that the lower
than expected prevalence of type 2 diabetes mellitus in
the youth, in a population with a high prevalence of the
discase in adults, could be partially attributed to under-
diagnosis, or that a significant number of cases remain
under the care of primary care physicians. All the cases in
the present study received medical care by pediatric
endocrinologists: therefore we expected that the probability
of misclassification, which in some studies has been
reported as high as 25% (30), would be low. However, the
high ratio of type 1 diabetes / type 2 diabetes cases found
could suggest that misclassification of the cases is also
possible. Future studies should consider the use of
multiple data sources to better define the burden of type 2
diabetes in Puerto Rican youth, and to raise awareness of
this challenging condition among healthcare
professionals.
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Resumen

Objetivos. Describir las caracteristicas clinicas y estimar
la prevalencia de diabetes mellitus tipo 2 en nifios y
adolescentes puertorriquenos entre los aiios 1995 y 2003.

Métodos. Se identificaron todos los pacientes menores
de 20 anos de edad con un diagnoéstico de diabetes tipo 2
confirmado en las pricticas médicas de los endocrindlogos
pediatricos de Puerto Rico. Se revisaron los expedientes
medicos de cada paciente para confirmar el diagnostico
de diabetes mellitus, clasificar el tipo de diabetes y obtener
caracteristicas clinicas y sociodemograficas. Un total de
32,444 expedientes meédicos se revisaron entre 1995 y 2003.
Se identificaron 2,800 ninos con diabetes, de los cuales
2.702 eran tipo 1 y 93 tipo 2, equivalente a una razon tipo1/
tipo 2 de 29:1. Se realizaron distribuciones de frecuencia
para variables categoricas en el estudio y se calcularon
medidas de resumen (media y desviacion estandar) para
variables cuantitativas. Resultados. La edad promedio ¢n
la primera visita al endocrindlogo pediatrico fue de 14 anos.
La mayoria de los casos eran ninas (69%). con una razon
de mina/nino de 2.2:1. Se encontro un 78.5% con historial
fammhar de diabetes, 74.2% estaban sobrepeso, y 48%
tenian acanthosis nigricans. Un 64.5% de los casos estaba
recibiendo alguna terapia hipoglucémica. Un18.5% de los
casos tenia hipertension severa, mientras que 17.5% tenia
niveles de colesterol a un nivel elevado de riesgo (2200).
La prevalencia general fue 13.5 por 100,000 habitantes.
Conclusiones. Este estudio es el primer estudio que
describe la frecuencia y presentacion clinica de la diabetes
tipo 2 en ninos y adolescentes, en una muestra de
puertorriquenos., Sin embargo, es necesario realizar nuevas
investigaciones para obtener un estimado mas preciso de
la carga que representa la diabetes tipo 2 en jovenes v
crear conciencia de esta condicion entre los profesionales
de la salud.
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