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ABSTRACT

Objective: To determine whether current depression

was associated with poorer quality of care and poorer
patient adherence to treatment regimens and whether
current depression was associated with patient diabetes
outcomes independent of its relationships to quality of
care and patient adherence among patients with diabetes.

Method: This study was conducted in the offices of
family physicians who belong to the Statewide Primary
Care Ambulatory Research and Resources Consortium
from March 2006 to March 2011. Seven primary care
physicians enrolled 10 to 20 English- or Spanish-speaking
patients with diabetes presenting for routine follow-up
visits. Subjects included 106 patients who completed a
questionnaire documenting their depressive symptoms,
compliance with diabetes therapy, diabetes-related
quality of life, and patient satisfaction. The physicians
completed a 4-item questionnaire concerning whether
the patient had depression and any depression treatments
that they ordered. All questions were answered either
"yes"or“no." A practice research coordinator evaluated
the quality of diabetes care provided and ordered
hemoglobin A, (HbA, ) testing for the patient.

Results: Depression was associated with poorer
compliance, quality of care, diabetes-related quality of
life, and patient satisfaction; only HbA,_ levels did not
correlate with depression. When adjusting for compliance
and quality of care, depression was still associated with
poorer quality of life and satisfaction (P<.001). While
physician recognition and treatment of depression

were less than optimal, depression severity was a
significant predictor of receiving some form of mental
health intervention (P<.05) except for the provision of
mental health counseling. Poor diabetes control was
associated with the provision of counseling (P<.10), while
poor quality of life was associated with recognition of
depression (P<.10).

Conclusions: Depression was independently associated
with satisfaction and quality of life but not diabetes
control. Although depression severity was an important
predictor of depression recognition and treatment, poor
quality of life was a predictor of recognition, and poor
diabetes control was a predictor of receiving mental
health counseling.

Prim Care Companion CNS Disord
2012;14(3):d0i:10.4088/PCC.11m01269
© Copyright 2012 Physicians Postgraduate Press, Inc.

Submitted: August 8, 2011; accepted October 6, 2011.

Published online: May 3, 2012.

Corresponding author: David Katerndahl, MD, MA, Family and
Community Medicine, University of Texas Health Science Center at
San Antonio, 7703 Floyd Curl Drive, San Antonio, TX 78229-3900
(katerndahl@uthscsa.edu).

Prim ‘Care Companion CNS Disord
2012;14(3):d0i:10.4088/PCC.11m01269

D iabetes is a common disorder among primary care patients
in Texas.! Diabetes consumes considerable health care
resources and is associated with significant morbidity and disability.
Tight control of diabetes can avert such consequences as diabetic
nephropathy and vascular disease. However, diabetes control
is dependent upon the quality of care administered and patient
adherence to the treatment regimen.

Both quality of care and patient adherence are potentially
affected by depression in the patient. Due to competing demands,?
the physician may delay quality of care measures in order to address
depression.’ Similarly, patients with depression may be unable or
unwilling to commit the time and energy necessary to comply with
the treatment regimen. When the Chronic Illness Care Model* is
utilized, the problem of diabetes control in depressed patients may
reflect a nonactivated patient interacting with a reactive medical
team, leading to a less-than-productive interaction that then impacts
quality of care and clinical outcomes.

This issue may be particularly important for patients with
diabetes seen in primary care settings. Many primary care patients
have psychosocial problems such as major depression,’ but studies
have shown that the prevalence of depression is also particularly high
among diabetic patients,’ although such an association may be due
to the increased number of ambulatory visits and opportunities for
recognition.® Consequently, depression among diabetic patients may
lead to poor patient adherence to the diabetes treatment regimen’
and to poor quality of care. Ultimately, depression among diabetic
patients can lead to poor diabetes control and poor outcomes.31

However, is depression associated with poorer quality of diabetes
care? Is the relationship between depression and diabetes outcomes
due to the association of depression with poor compliance and
quality of care or is it a direct relationship (Figure 1)?

Recognition and treatment of depression among diabetic patients
may improve patient adherence and quality of care, leading to
improved patient outcomes. The purpose of this study was to (1)
document whether current depression was associated with poorer
quality of care, (2) determine whether current depression was
associated with poorer patient adherence to treatment regimens,
and (3) determine whether current depression was associated with
diabetes outcomes independent of its relationships to quality of care
and patient adherence among diabetic patients seen in primary care
settings.

METHOD

Sample

This study was conducted in the offices of family physicians who
belong to the Statewide Primary Care Ambulatory Research and
Resources Consortium of the Texas Academy of Family Physicians
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Effect of Depression on Diabetes Outcomes

® Among diabetic patients, current depression may
affect diabetes care, as these patients report poorer
compliance, lower patient satisfaction, and poorer
quality of life and show poor quality of care.

® Depression is not well recognized, especially in mild
cases, but is also sometimes overdiagnosed.

® Physicians were more likely to recognize depression in
their female patients, in those with moderate-severe
depression (per PHQ-9 score), and among patients who

reported a poorer quality of life.

from March 2006 to March 2011. Each of 7 primary care
physicians enrolled 10 to 20 English- or Spanish-speaking
patients with diabetes presenting for routine follow-up visits.
Only patients seen by the physician for at least 1 year were
eligible for participation. When patients presented for their
office visit, the office staff member designated as the study’s
research coordinator approached the patient, explained the
study in English or Spanish at the patient’s preference, and
elicited consent for participation. This study was reviewed and
approved by the Institutional Review Board at the University
of Texas Health Science Center at San Antonio.

Procedure

Once enrolled in the study, the subject completed the
patient questionnaire in English or Spanish prior to seeing
the physician. This questionnaire elicited information about
the patient’s demographics, compliance with the treatment
regimen, symptoms of depression, and diabetes-related quality
of life. This information was not shared with the physician
prior to the doctor-patient encounter. Once the physician had
seen the patient, the physician was asked 4 questions about
whether he/she felt that the subject was currently depressed
and whether any depression treatments were started. The
research coordinator then reviewed the chart to assess the
quality of care provided in the prior 12 months and ordered
hemoglobin A ;. (HbA,.) testing for the patient.

In addition to basic demographic information, participants
completed a questionnaire documenting their depressive
symptoms, compliance with diabetes therapy, diabetes-
related quality of life, and patient satisfaction. Depression was
assessed via the 9-item Patient Health Questionnaire (PHQ-
9) of the Primary Care Evaluation of Mental Disorders,'!
which is scored on a 4-point scale from 0 (not at all) to 3
(nearly every day). The threshold for a label of depression
was a score of at least 10 points. The PHQ-9 has good positive
(12.2) and negative (0.28) likelihood ratios in primary care
settings, and its scoring corresponds to DSM-IV criteria and
depression severity.!? In the study sample, the PHQ-9 had a
Cronbach o of 0.904.

Patient adherence to the medical regimen was measured
using an instrument consisting of 10 items addressing
adherence to diet, exercise, glucose monitoring, and
medication.!*> While most questions measured compliance
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Figure 1. Theoretical Model
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as the number of days in the past week in which the patient
complied, medication compliance was measured differently.
For each medication, participants indicated the number of
times that they missed a dose, added an extra dose, or reduced
the dose. Medication compliance was then calculated as the
proportion of medications to which the patient was fully
compliant. Because each area of compliance (diet, exercise,
self-testing, and medication) entailed a different number of
questions, mean scores from 0 to 7 were computed for each
area. Total compliance was then computed as the mean of
all of the relevant areas of compliance. In the study sample,
the nonmedication self-care questions had a Cronbach a of
0.751.

Because quality of care includes patient satisfaction,
subjects completed a 6-item patient satisfaction instrument
scored from 0 (very unsatisfied) to 3 (very satisfied)
on the basis of American Diabetes Association (ADA)
recommendations.!* Total satisfaction can be measured
as the sum of the scores. In the study sample, the patient
satisfaction instrument had a Cronbach a of 0.880.

A 7-question instrument taken from the Type-2 Diabetes
Symptom Checklist'® scored from 0 (never) to 3 (all the
time) and focusing on diabetes-specific symptoms was used
to assess diabetes-related quality of life. Total quality of life
was computed as the sum of the scores. In the study sample,
the quality of life instrument had a Cronbach o of 0.805.

After the doctor-patient encounter was over, the physician
documented whether the patient was already receiving
antidepressant therapy and answered 4 questions concerning
the assessment and management: “Do you believe that this
patient is depressed?” “Did you start this patient on an
antidepressant?” “Did you provide this patient with mental
health counseling?” and “Did you refer this patient to a
mental health provider?” All questions were answered either
“yes” or “no.”

The research coordinator at each practice then
completed the quality of care assessment and ordered
HbA,. measurement. To assess quality of diabetes care,
the research coordinator completed a 13-item medical
record data extraction form of yes/no questions based on
ADA guidelines.'® This form enabled the calculation of a
quality of care score using the ADA Physician Recognition
Scoring algorithm.!® In the study sample, the quality of
care measurement had a Kuder-Richardson Formula 20 of
0.613. To assess the level of current diabetes control, subjects
had blood drawn at the end of the patient encounter for
measurement of HbA, . This testing was conducted by an
external laboratory (Quest Diagnostics, Teterboro, New
Jersey). Diabetes was considered controlled if the HbA,,
level was at or below 7.0%.
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Analysis

To determine whether differences in compliance,
quality of care, and outcomes between depressed and
nondepressed patients exist, the Student ¢ test was used.
A P value <.05 was considered significant, with .05<P
value <.10 considered as trending toward significance. To
assess whether depression contributed to patient outcomes
independent of any relationship with compliance and/or
quality of care, multiple linear regression analysis with
forward entry was used; hierarchical analysis to adjust for
intrapractice variation could not be used due to the small
number of providers. Logistic regression with forward entry
was used to identify factors associated with recognition
and treatment of depression by physicians. Power analysis
suggests that the sample size should be sufficient to detect
a medium effect size using an a <.05 with statistical power
of 0.80."7

RESULTS

The demographic description of the 106 patients enrolled
in the study is presented in Table 1. In addition, 18 patients
(17%) completed the questionnaire in Spanish. Only 14
subjects (13%) were not taking any medications for their
diabetes (mean+SD=1.78 £1.08 medications). Subjects
were most compliant with their medications (5.28 +2.83)
and least compliant with exercise (2.77 £2.36). Of the 91
subjects who obtained a HbA | level and completed all of
the PHQ-9 questions, 48 (53%) had HbA . levels <7.0% and
13 (14%) met criteria for mild depression (10-14 points)
and 24 (26%) met criteria for moderate-severe depression
(= 15 points). The level of quality of care was generally good
(8.35+2.35). Patient satisfaction (15.29+3.35) and quality
of life (15.35 +4.34) were generally poor.

As Table 2 shows, the presence of even mild depression
was associated with lower levels of compliance (especially
in terms of dietary compliance) and quality
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depression, physicians only recognized 3 (30%) as being
depressed but diagnosed depression in 11 (69%) of the 16
patients with moderate-severe depression. Yet, 9 (18%) of the
49 patients without depression were diagnosed as depressed
by physicians. This diagnosis of depression equated to
physician recognition «’s of 0.365 for any depression and
0.418 for moderate-severe depression.

Of the patients not already taking antidepressants, 21
(26%) of 81 patients received a new depression intervention.
Ofthese patients, 12 (15%) were prescribed an antidepressant,
15 (18%) received mental health counseling during the visit,
and 5 (6%) were referred to mental health providers. Overall,
by the end of the visit, 4 (36%) of the 11 patients with mild
depression per the PHQ-9 and 16 (70%) of the 23 patients
with moderate-severe depression per the PHQ-9 had received
some form of mental health intervention. Table 3 presents
the results of the logistic regressions. Not surprisingly, the
PHQ-9 score significantly predicted recognition, any new
treatment, new antidepressant prescription, and mental
health referral. However, depression recognition was found
to be dependent upon female gender and poor quality of
life. Provision of mental health counseling was unrelated to
PHQ-9 score, depending instead on lower level of education
and well-controlled diabetes.

Table 1. Demographics of 106 Patients With Diabetes®

Demographic Frequency
Gender (female) 71/102 (70)
Age, mean +SD, y® 56.8+10.6
Race/ethnicity

Non-Hispanic white 53/99 (54)

Hispanic 28/99 (28)

Black 14/99 (14)
Marital status (married) 63/100 (63)
Education (= high school) 67/97 (69)
Income (< $20,000) 47/86 (55)

2All data are presented as n (%) unless otherwise specified.
b
n=102.

of care (particularly in the monitoring of

Table 2. Depression Versus Outcomes in Patients With Diabetes

laboratory values of HbA |, serum lipids, and Any No
urinary microalbumin). Although depressed out D?Pregs;)on Dspregii;m Sionifi
. . . come n= n= niricance
patients did not have higher levels of HbA, C:)lmpliance — ignifi
they did report less satisfaction and poorer Diet 356 4.40 £=2.73, P=.008
quality of life. Figure 2 presents the models Exercise 2.33 291 t=1.13, P=.264
constructed for each outcome, showing that Medications 4.89 583 t=146, P=.150
) Testing 5.00 6.57 t=1.67, P=.125
HbA, levels were only related to quality of Total 351 4.49 £=3.10, P=.003
care; depression and compliance were not  Quality of care, n (%)
asociated independently with HOA, lovl,  Honostin b swcsat? 192700 43049 Fbor ot 00
However, qualitY of life was independenﬂy Foot examination? 23/27 (85)  45/50 (90)  Fisher exact test=0.389
related to depression, and satisfaction was only Blood pressure twice? 25/26 (96)  46/49 (94)  Fisher exact test=0.568
. . . . Urinary microalbumin assessed? 14/27 (52)  35/50 (70)  Fisher exact test=0.092
in ndentl i ith depression. Y
depe' dent Yy assoc ated wit .dep €ss10 Serum lipids assessed? 15/27 (56)  40/50 (80)  Fisher exact test=0.024
While 9 (9%) of the 98 patients for whom Self-management education? 25/27 (93)  48/50 (96)  Fisher exact test=0.439
the physicians answered questions were already Nutrition counseling? 21/27 (78)  43/49 (88)  Fisher exact test=0.206
. . s . 1f-monitor blood sugar? 21/27 (78)  41/49 (84) Fisher exact test=0.366
taking antidepressants, physicians diagnosed Se 8
. N K Insulin prescribed? 4/27 (15) 9/50 (18)  Fisher exact test=0.494
38 patients (39%) with depression. Only 75 Smoking status? 25/26 (96)  47/49 (96) Fisher exact test=0.726
patients not already taking antidepressants had Total 7.74 8.62 t=1.68, P=.098
mol PHO- ments and phvsician Hemoglobin A, mean % 7.96 8.09 t=0.26, P=.792
co p_ ete i Q-9 assessme tS' and P' s C_a Quality of life, mean 12.75 16.92 t=4.21, P=.000
questionnaires. Of the 10 patients with mild  gisfaction, mean 1.74 4.00 £=3.06, P=.004
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DISCUSSION

The presence of depression in this study was indeed
associated with poorer compliance, quality of care,
diabetes-related quality of life, and patient satisfaction;
HbA, . levels were not correlated with depression. However,
when adjusting for the relationship between depression
and both compliance and quality of care, depression was
still associated with poorer quality of life and satisfaction.
While physician recognition and treatment of depression
were less than optimal, depression severity was a significant
predictor for recognition and most treatments; good diabetes
control was associated with the provision of mental health
counseling, while poor quality of life was associated with
recognition of depression. When the Chronic Care Model

Figure 2. Significant Relationships Between Depression:
Intermediates and Outcomes (B coefficient)

—0.333%**

Depression

Total compliance

Hemoglobin A,

Quality of care —0.296%*

-0.181*

|

—0.333%** Total compliance
D : / —0.528% k5
epression

-0.181*

Quiality of life
Quiality of care —0.187%*

—0.333%%* Total compliance
Depression

Satisfaction

-0.181* Quality of care
*P<.10.
**Pp<.01.
kP < 005,
FEEEPL,001.

is used, this study could potentially lead to decision support
by improving the knowledge of providers on the impact of
depression in diabetes and to self-management support by
helping patients to adhere to the treatment regimens.

In this study, the association between depression and
poor compliance was primarily due to dietary compliance.
Although this finding agrees with some previous studies,”!'
other research found associations with poor exercise!'® and
medication® adherence. Similarly, this study found that
the association between depression and poorer quality of
care was primarily due to a lack of serum lipid and HbA,,
assessment. Although previous studies have generally not
looked at depression and quality of care, Rush et al'® found
that depression was associated with decreased lipid testing
among diabetic patients.

Although this study found no relationship between
depression and either HbA,. level or diabetes control,
other studies have noted such an association.'®? In fact,
the association between depression and insulin use*! may
further support this relationship. In addition, although this
study found a direct relationship between depression and
satisfaction, independent of compliance and quality of care,
no previous work has looked at this issue. However, the
relationship between quality of life and depression found
in this study, also independent of compliance and quality
of care, does agree with numerous previous studies that
documented an association between depression and diabetes
complications and functional status.!”:$22

Recognition of depression in this study depended
upon depression severity, female gender, and poor quality
of life. O’Connor et al® also found that depression was
more likely to be diagnosed in female diabetic patients.
While depression treatment was generally associated with
depression severity, poor diabetes control was a predictor of
mental health counseling. Previous studies have found that
treatment of depression in diabetic patients was associated
with improved blood pressure control and testing,' as well
as improved quality of life and

Table 3. Predictors of Depression Recognition and Treatment (B [SE])

exercise compliance. However,

treatment of depression was not

New New Mental
Depression ~ Treatment  Antidepressant — Mental Health Health closely associated with HbA,,
Predictors Recognized Given Prescribed ~ Counseling Given  Referral levels or self-care.?3
Demographic This study has several
Non-Hispanic white? L K .
Married? limitations. First, it was conducted
Age among diabetic patients in Texas,
Level of education —-1.08 (0.61)* . . .
Gender (female) 3.75 (2.03)* a state leth a particularly high
Clinical feature rate of diabetes, and may not be
Depression severity 0.21 (0.11)* 0.10 (0.05)**  0.09 (0.05)* 0.13 (0.07)* representative of other populations.
(PHQ-9) Second, due to the relatively small
Total compliance K o
Quality of life ~033 (0.19)* sample size and limited numbers
Hemoglobin A 3.20 (1.69)* of providers, we could not perform
<7.0% . . :
F(P) 20.81(.000) 4.23(040)  2.69 (.101) 7350025)  3s(o7e)  DeT arch'lcal regression  even
Nagelkerke R? 0.575 0.149 0.108 0.317 0.162 though interpractice variation
*Not a predictor for any of the dependent variables. may be relevant. Third, the fact
P Ii-lg-s that physicians knew that they
Abb;eviation: PHQ-9 =9-item Patient Health Questionnaire. were paf t1c1Pat19g ina Study about
Symbol: ... =not a significant predictor. depression in diabetes may have
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affected their recognition and management of depression
among these patients.

These findings suggest that primary care physicians often
fail to recognize depression among their diabetic patients
despite the observation that depression is directly related to
poor patient satisfaction and quality of life as well as the
provision of poorer quality of care. Consequently, physicians
must work to improve their recognition of depression
among diabetic patients, perhaps through the routine use
of a depression screening instrument such as the PHQ-9.
In addition, physicians must be alert to the potential for
depression to compromise the provision of quality diabetes
care and its resultant poor diabetes control. Finally, unless
depression is recognized and treated, patient satisfaction is
likely to remain poor, even with excellent quality of care.
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