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Patient profiles and their relationship with the CES-D scale
at the Diabetes Center for Puerto Rico
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Purpose: The prevalence of diabetes mellitus in
Puerto Ricans has been identified and reported as being
disproportionately higher as compared to other
metabolic pathologies. Recently, diabetes has been
identified as the third cause of mortality in Puerto Rico
{Puerto Rico Health Department, Vital Statistics Annual
Report, 1999-2001). The Research Center, Education
and Medical Services for Diabetes in Puerto Rico (also
known as the *Centro de Diabetes para Puerto Rico™
[CDPRY]) is a public corporation in the island created
by the government to reduce diabetes prevalence,
mortality and morhidity.

Method: The CDPR offers Diabetes Sell
Management Educational Training Program Schools
for patients (DSMETPS) island wide. The research
design was an ex-post facto. As part of the process,
patients are administered an extensive socio-
demographic and health information questionnaire,
which also includes the CES-D (a symptomatology
depressive scale). This study pretends to describe the

diabetic patient profiles (n=27) using information from
the DSMETPS of the CDPR and explore the association
with the CES-I). Variables such as patients’ needs,
knowledge and understanding of the condition (i.e.,
pathology management, type and medications utilized
and exercise and nutritional patterns), patient attitudes
to diabetes and their relations with the CES-D were
explored.

Resulis: Results show a negative association,
controlling for age and gender, between patients
diabetic education/knowledge and CES-D score.

Conclusions: Diabetes educators in Puerto Rico need
to identify depressive symptomatology in order to
prevent mental health complications in their patients
since this may affect their future treatment and
prognosis. An interdisciplinary team is recommended
to improve the effectivity of the intervention.

Kevwaords: Depressive svmpromatology, Puerto Rico,
Diabetes, Patient profile

inbetes mellitus is a serious metabolic disease
caused by an inherited and/or acquired deficiency
in the production of insulin by the pancreas (1),

Such deficiency results in an inereased concentration of

glucose in the blood., which damages particularly, blood
vessels, kidneys, and nerves. This desease has a high
mortality and morbidity rate, especially in undiagnosed
patients, The number of Americans with diabeles has been
estimated to be 18.2 million people (2) and over halFmillion
in Pucrto Rico (3).

It has been documented that
disproportionately affects Hispanics in the United States
(4). In the United States, diabetes prevalence among
Hispanics is approximately twice that of non-Hispanic

diabetes
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whites (5). Moreover, according to the Puerto Rico Health
Department (6), diabetes mellitus is the third cause of death
for the adult population in the island. It is estimated that
this rate will increase significantly in the next vears,
Generally, rates are high in African and Hispanic persons
(7.

In Puerto Rico, the most common diabetes type is Type
2, affecting more than half of the diabetes population, [f
uncontrolled, this pathology may have negative future
consequences, not only for the patient itself, but also for
the general community in terms of health costs. Definitively,
this may 1imply economic hardship and serious social
implications for the whole society. In Puerto Rico, the [lirst
five mortality causes in 2001 were heart disease, cancer,
hypertensive  discase, diabetes mellitus, and
cerebrovascular diseases (6,8). In 2001, a total of 28,794
deaths were reported; of these, 8.3 % were caused by
diabetes, occupying the third position between the major
causes ol death (9), Diabetes is a serious and costly health
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problem that, disproportionately, afTects the United States
and particular ethnic populations (i.e., Hispanics, Pina
Indians) (7.10.11). It also has been associated to other
serious health complications such as blindness.
amputations and cardiovascular and renal diseases. It is
estimated that 50%-75% of people with diabetes mellitus
will develop serious long-term complications (10).
Furthermore, diabetes mellitus has been linked to an
increase in depressive symptomatelogy and clinical
depression, Among diabetie patients, depression is twice
as common as compared with persons without diabetes
(12).

The linkage between diabetes and depression. Several
lines of evidence suggest that depression influences
glucose metabolism and nisk of diabetes (13). Prevalence
of clinically significant depression 15 twice as high in
individuals with diabetes than in those without diabetes
(14). Research has demostrated that depression 1s
associated with poor glycemic control and hyperglveemia
in patients with type | or type 2 diabetes (15), impaired
insulin sensitivity, and hyperinsulinemia (16). Two current
studies (17,18) reported that depressive symploms were
associated with an increased incidence of diabetes.
Although each study used a nonstandard measure of
depressive symptoms. in one study, the association was
limited to respondents with less than a high school
education ( 17). Two studies found that diabetes was twice
as likely to develop in depressed individuals as compared
with nondepressed individuals over a 13 and 8 vears of
follow-up. respectively. However, both studies were limited
by a low incidence rates of diabetes i their samples (19.20),
Thus, although evidence is conflicting. depression may
contribute to metabolic abnormalities preceding the
development of diabetes (21). For example. depressed
patients with normal glucose tolerance had lower insulin
sensitivity and higher insulin resistance relative to
nondepressed control subjects (22). In another study,
prevalence of depression was lowest at the highest levels
of insulin resistance among nondiabetic women (23),

Few studies examining depression and risk of diabetes
have included African Americans and other minorities
(17.24) although prevalence and incidence of diabetes are
highest in these populations (25,26). Limited research
exist that explored the relationship between depressive
symptoms and insulin resistance in the development of
diabetes within a multicthnic community sample of imiddle-
aged women participating in a longitudinal study of
women's health and aging: this rescarch concluded that
depressive symptomatology was significantly relate with
overall levels of insulin resistance and excess rnisk of
diabetes over 3 years of follow-up (27). The previous
conditions were most likely observed in African Americans
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and Hispanics, populations that are at a higher risk of
diabetes than Caucasians (25),

According 1o the National Institute of Health,
depression in diabetic patients can lead to a poorer
physical and mental functioning (28), It is related 10 obesity,
decreased physical activity, poorer glyeemic control and
decreased adherence lo prescriptions (12). Also
depression in these patients is linked mainly to single
women, low education and income level, and being
Hispanic (29), Itis estimated that millions of people suffer
some form of depression every year. The cause of
depression i diabetic patients is unclear, but frequently
climcal depression 1s commonly undiagnosed or hard to
thagnoses due to the co-morbidity of both conditions,
This is an important factor to consider when assessing
diabetes patients and outlining treatments for their
condition in order to improve and enhance their life guality,

Purpose of the Study. To examine and determine whether
depression, as measure by the Center for Epidemiological
Studies Depression Scale (CES-D), is associated with
patients” health information, needs, knowledge and
understanding of Diabetes Type 2 (i.e. pathology
management, tvpe and medications utilized, and exercise
and nutritional patterns) at the CDPR.

Method

Measure of Socio-Demographic Health Information.
The CDPR uses a socio-demographic and extensive health
imformation questionnaire (333 variables) to screen
patient’s needs, behaviors, and attitudes related to
Diabetes Mellitus Type 2. The questionnaire has been
checked for content validity by an expert panel of six
professionals who work at the CDPR. (i.¢., epidemiologist,
exercise physiwology technician, dietitians and
endocrinologist),

Measurement of depressive symptoms. The 20-item
Center for Epidemiological Studies Depression Scale (CES-
D) was used to measure depressive symptomatology.
The scale includes a four-point frequency format (rarely,
some or little of the time, eccasionally and maost or all of
the time).  The CES-D s well validated, has been used
extensively in prior rescarch (30), and has good test-retest
reliability in ethnically diverse populations (3,31.32). A
score of [greater than or equal to] 16 on the CES-D is
considered indicative of clinically significant depressive
symptomatology. For simplify analyses presentation, the
CES-D results were calegorize, as “depressed” and
“nondepressed”, remembering that his categorization did
not constituted a depressive clinical diagnosis.

Research design and analyvsis. A Secondary Data
Analysis was performed with 27 patients at the CDPR in
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the last 6 months. Descriptive percentages were calculated
for specific age range and sex groups, and ¢ ~test were
performed o determine whether differences between
groups were statistically significant. CES-D scores were
explored o see i there was any association with the
Diabetes Patients Type 2 Questionnaire (DPFT20). In order
io explore the correlation between depressive
symptomatology, as measured by the CES-D and the
DPT2Q, four variable clusters were created within a
hierarchical lincar regression equation that included socio-
demographics information, attitudes, diabetes knowledge/
understanding. and health information. Statistical analyses
{desernptive and correlational) were performed using SPSS.

Results

Twenty seven questionnaires were analyzed. The socio-
demographic analysis resulted in the following:

* Ciender distribution: 74% are females and 26% are
males.

* Range ol age: 62-72 years old (37%), 31-61 years old
(33.3%). 40-50 years old (18.5%), and 29-39 years
old (3.7%).

* Marital Status: Married (55.6%), single (18.5%),
divorced ( 14.8% ), and widow (11,1%),

* Occupation: Housewife (44.4%). Retired (11.1%),
disability (1 1.1%), and others (33.4%).

* Educational level: 12" grade (30%), 6™ through 9™
grade ( 18.5%) university /no graduated (20%), and
Bachelor degree (15%).

* Of the total sample, 84.6 % have a familiar with
diabetes, and 52 % and 32% have regular and poor
knowledge about diabetes respectively. Inaddition
4% never receive education in diabetes (Figure | ).
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Figure L. Percentages of Patients Receive Diabetes Education
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Reported attitudes related to diabetes and CES-D
scores.  [Diabetes Attitudes Scale of the CDPR (DAS-
CDPR) has an excellent content validity index (Alpha
Cronbach =.98). The DAS-CDPR is a | 7 items instrument
ina five points Likert seale format (completely agree, agree,
no opinion, disagree and completely disagree) that tries
to explore patients attitudes and how is related to CES-D
scores, Relevant scale results appear in Table 1.

Table 1. Atitudes Related to CES-DD Scores

ITEM (Response range=completely agreefagree’  Percent (%)

“dinbetes affect all aspect of ther hife™ T
“dhabetes have an emotional impact i ther hie” 4.3
“diabetes control is a hard expenence” 74
“Felt frustration™ N
“people with diaberes may have a normal Tife™ 81
“they need 1o ke decision about dinbetes™ T0
“diabetes health weam need w pive infarmation

about dinhetes progrioms” e
“diabetes persons must decide their treatments™ 48
“diabetes health team must be trained in

communication tasks™ L]
“diabetes health team need to know aboul how

diabetes daily care effecis their patients” 7K
“diabetes educators need 1o know about diabetes

treatment and need o leaming teaching strategies” L i

Reported CES-D results, In this study, we used the
Spamsh translation of the CES-D. A score of 16 or greater i1s
considered “depressed™. In the sample: 56.56% are
“depressed™ * and 44.44% are “not depressed™ (Figure 2).
Some relevant CES-D patient outcomes follow in Table 2.

Hierarchical regression analysis. Hierarchical
Regression Analysis with multiple clusters was performed

B Depressed
Not depressed

Footnote® The calegorics consiiiule
depressive symiptomittobogy and ol a
climieal dingnosis

Figure 2, CES-D Scores, Depressed vs, Non Depresssed®
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Table 2. Paticms Relevant Response Percentages im CES-D
[tems

ITEM Percent (%)
“felt that are s good as other people”™ TH
“felt sad” 74
“felt Depressed™ 74
“hopeful about future™ 66,7
“erving spells™ 59
“mot el going” 59
“sleep are restless™ 553
“felt alone™ 518
“everything that they doing have an eiffon™ 515
“felt fearful™ 444
“problem to keep i mind on what their domg™ 44
“talk less than usual™ 41
“failure at least sometime in their life” i3
“people dislike them™ i
Table 3. Hicrarchical Regression Equation ( 4 Cluster
Steps)

Cluster K R [
Step |

Socio-demographic Ti0% 517 517
Step 2

Adtitudes ok E 597 072
Step 3

Knowledge Understanding 902* K14 202
Step 4

Health Information i.00* I.00 (RY]

Note: Cluster vanables composition may be saliciied 1o

3. Jose Rodriguer, via electrone mml: jrrodsie cogqui. net

*n <08,

(Table 3}. Four clusters were composed: the first one
included socio-demographic information (21 vanables);
the second one included diabetes patient’s attitudes (17
variables); the third one took into consideration knowledge
funderstanding of patients (14 variables); and the fourth
and last cluster, included patient health information (31
variables). The regression equation used predicts 100%
of the criteria variable (CES-D total score) in the best
optimized/fixed modcel according to the best mathematical
equation model idemify at a 95% confidence interval,

Equation: ¥ =xb +xh, +xh +xh +¢

The best predictable variables in the equation are:
“religion™, “marital status™, “education”, “relatives with
diabetes™, “time with diabetes diagnosis/ condition™,
“pender”, and “my wife help me with the diabetes
condition”, When we used the previous variables, they
can explain 34% of the CES-D scores in our sample. We
need to remember that we have a limitation in sampling (#
= 27) that may affect these results, especially with the

o)
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predictable equation. Nevertheless, this gives us a general
understanding of what predictable variables are relevant
tor deal with the control of depressive symptomatology in
diabetes type 2 patients.

Socio-demographic, diabetes attitudes, knowledge/
understanding and health information clusters and
there association with the CES-D scores ( Table 4 and 5).
Follow the main types of association encountered within
socio-demographic, diabetes attitudes, knowledge/
understanding and health information clusters and the
CES-D scores.

Matching by age and gender a strong and significant
negative association appears between patients who “want
to receive education in diabetes™ and patients who “receive
education in diabetes™ (r=-1.00, p=_ 000). In addition, it
was found a negative strong and significant association
between  “complication  due  diabetes™,  and
“ophthalmologic problems” with “education in diabetes™
(r=-1.00, p=,000). Furthermore, there is a high, significant
negative association with attitudinal item “strict glycemic
control and continue enjoy life” with patients had “received
diet or exercise education” (r=-1.00, p= .000). CES-D score
have a negative, strong, and significant association with
had “receive education about diabetes and/or stress™ (r=
- 98, p = 023); also they have a negative and significant
association with “receive education for high blood sugar
problems™ (= -98, p=_(22).

T test was performed to check statistical differences
between genders. No significant differences were found,
however, when tested for age. t test was significant in the
29 1o 50 years age range for subjects that “receive education
for complication due to diabetes™ and had “received
education for high blood sugar problems™ (1(25) = 331.07,
p=000),

Conclusions/Discussion

Depression, as measured by the Center for
Epidemiological Studies Depression Scale (CES-D), i1s
associated with patients” health information, needs.
knowledge and understanding of diabetes mellits type 2,
(DMT2) in typical ways. As found in this study, positive
attitudes, knowledge and understanding of the DMT2
condition help to prevent their depressive
symptomatology. This is consistent with the literature in
this field. However, some attitudinal 1tems {1.e.. strict
glveemic control and enjoying life), obtain a negative,
strong, and significant association with diabetes
education that can be explained by the possibility of social
indircel knowledge and a misunderstanding of the
condition.

Implications and Recommendations. More research



PRHS) Vol 26 Mo, |
March, 2007

Table 4. Significant Index Correlations of Specific Clusters ltems Controlling by Age

Paitrent Profiles a1 DOPR
Baddrigucy IR, ot al

patients that had received

liems Type of association®

(Comralling by age)

education in diabetes (in their

“which person help
patients with their
diabetes™ and “marital
statlus”

“dinbetes modified my
life perception”, amd
CES-D total score

modderate, negative and significant

“putients receive
education aboult
diabetes”, and
“high levels in

cholesterol”

high, negative and significant

“how did your mood
affecr vour daily
ingestion plan”™ with
palichis “receive
diabeles education”™

positive, strong. and significant

“receive diabetes
education” with the
CES-D scores

negative, strong, and sigmificant

“stret glveemie
contral and contimue
enjoy life™ with
patients that had
“receive CXCrcises
education™

high. negative and sigmifican

“high blood pressure
levels™ with “receive
education in stress
relieve stratepies™

negative, strong ond significant

“high blomd pressure
levels™ with

“receive education

in disbetes complications

negative, strong and significant

H

strict diabetes glycemic
contral and continue enjoy
life™ with “receive
cducation about dighetes”

negative, strong, and significant

high moderate, positive. and significant

nitex native language, Spanish). This is
an important finding, since 1t
{r=_74. p=.002y demonstrates that cultural

sensitive strategies effectivencss
in the diabetes educator program
at the CDPR are successful and
useful for the prevention of
diabetes associated conditions in

(r=-A48, p= .033)

(=91, p- 03 Minoritics.
Resumen
Propdsite: La prevalencia de
(r=24,p=01T7) £ .
diabetes mellitus en
puertorriquenos  ha  sido
identificada v reportada como
desproporcionalmente alta si se
(r=-9% p-004) compara con otras enfermedades

metabolicas (CDC, 2002; Pérez.
Pérez & Sudrez, 2001),
Recientemente, diabetes ha sido
identificada como la tercera causa
de mortalidad en Puerto rico
{Departamento de Salud. Reporte
anual de estadisticas vitales, 1999-
2001). El Centro de Diabetes para
Puerto Rico (CDPR) es una
corporacion publica creada por el
gobierno  para reducir la
prevalencia de diabetes. mortalidad
y morbilidad.

Metodologia: El CDPR ofrece
un Programa de Adiestramiento
Educativo para el Auto-Manejo de
la Diabetes (PAEAD) en diferentes
municipios a través de la isla. EI

(r=-9% p = .004)

« M, 5 i)

- 9. p

A32)

=100, p = 000

-

*Twpes of associtions is secording to Champion (1981 )

is suggrested W explore minority DMT2 patient’s attitudes
and how they may affect mental health status, including
depression. Further research is needed to explore more
deeply the influence in which the predictable variables
obtained in this research help to explain depression. We
recommend the development of public policies that
support the creation of programs that offer sensitive
strategies, especially for minorities, that help to change
negative attitudes and behaviors of DMT2 patients. This
study also demonstrated the positive impact that diabetes
educators have in the management and control of patient
conditions. The diabetes educator teaching strategies
obtain a high, positive. and significant association with

61

diseiio que se utilizo fue uno ex
post facto. Como parte del proceso, a los pacientes se les
administra un extenso cuestionario demogrifico v de salud,
que incluye el CES-D (escala de sintomatologia depresiva),
El siguiente provecto de investigacion describe los perfiles
de 27 pacientes (n=27) usando informacion del PAEAD
del CDPR y explorando su asociacion con ¢l CES-D,
Variables tales como necesidades del paciente,
conocimiento y entendimiento de su condicion (i.e. manejo
de la patologia, tipo de medicamentos utilizados v patrones
de ejercicio. y nutricion), actitudes hacia la diabetes v su
relacion con el CES-D fueron explorados.
Resuliados: Los hallazgos muestran una asociacion
inversa controlando para edad v genero, entre pacientes
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Table 5. Significant Index Correlations of Specific Clusters ltems Controlling by

Gender
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E.F, Engelgau. M.M. & Geiss, LS.
Diabetes prevalence among Puerto Rican

Items

Type of associalion®
(Comtrolling by gender)

adults in New York City. Amertcan
Jowirnal of Public Health, 2004; 94 (3)
434-7.

Index

“marital status”, and
“somebody help diabetes
patients with therr condition™

“how many times cat ouside™
and “receive education about
diabees™

“chronie complication™ with
“receive education about
dibetes™

ophthalmic problems™ with
“receive education about
diaberes™

“diabetes educator teaching
strategies™ with
“receive education in diabetes”

“my mwood affect my
cating behaviors™ with
"receive education in diabetes™

“my mood affect my eating
hehavior™ with

“receive education in stress
relieve strafegies”

“strict glycemic control and
contimue enjoy life”™ with
“receive education in diabetes™

positive, high, and significant

negative, strong and significam

negutive, sirong, and significont

negative, strong, amd significant

high, positive, and sagnificam

positive, strong, and signifcant

positive, strong, and significant

negative, strong, and sigmilican

6. Prertee Rivo Health Deparimenr: Office
of Health Suvisvics. Puerto Rico Annnal
Repore for Vieal Statiseies, (1999-2001),
Estado Libre Asociade de Puerto Rico,
San Juan, Puerto Rico.

7. Tucker., K.L.., Bermidez, O.1. &
Castafeda, C, Type 2 Diabetes is
prevalent and poorly controlled among
Hispanic elders of Caribbean origin.
American Jowrnal of Public Health.
2000; 60 (71 128893,

X Puerto Rice Health Department.
Curesas e morialidud: Evolueion and

{r =72, p = .005)

{r=-91,p= 029

{r = <L, p = ANHI)

(r = -1.00, p = 000)

1989.200f.  Available at:  hup:/
www lendenciaspr.oom Accessed October
(r= 100, p= 000y 12, 2004

9. UDPR. Tendencias en la mortalidad
por diabetes, Puerto Rico, 1999-2001.
Rolerin Informativie Centro de Dicgberes
e Puerto Koo, San Juan, Puerto Rico,
Centre de Manejo de Datos; 2004,

10, Kaholokula, J.K.. Haynes, SN,
Grandmeti, A, & Chang, H.K. Biological,
psychesocial and sociodemographic
variables associated with depressive
symploms in person with type 2 diabetes,
Jowrnal of Beloavioral Medicine, 2003;
26 (5), 435-85,

11. Haan, M.N., Mungas, D.M..

(r= 95 p=013

(r= 93 p=_012)

Lhiaer)

= =LA, p

*Types of associations is seconding o Champion (19511

con cducacion/entendimiento de su condicion v las

puntuaciones del CES-D.

Conclusiones: Los educadores en diabetes en Puerto
Rico necesitan proveer adiestramiento educativo adecuado
para ¢l manejo de la diabetes. Al asi hacerse, se tiende a
disminuir la simtomatologia depresiva. Esto tiene serias
implicaciones, como lo ¢s el prevenir complicaciones de
salud mental en los pacientes diabéticos que puede afectar
su tratamiento future y prognostico. El equipo de
intervencion debe ser interdisciplinario para que sea mas

efectivo,
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