C:/Postscript/03_Angstman_MHFM10_1D1.3d – 26/7/13 – 9:11
[This page: 15]

Mental Health in Family Medicine 2013;10:15–21

# 2013 Radcliffe Publishing

Article

Patient’s weight 6 months after depression
treatment is not affected by either clinical
remission or enrolment in collaborative
care management
Kurt B Angstman MS MD
Department of Family Medicine, Mayo Clinic, Rochester, MN, USA

Todd W Wade MD
Department of Family Medicine, Mayo Clinic, Rochester, MN, USA

Ramona S DeJesus MD
Division of Primary Care Internal Medicine, Mayo Clinic, Rochester, MN, USA

Kathy L MacLaughlin MD
Department of Family Medicine, Mayo Clinic, Rochester, MN, USA

Gregory L Angstman MD
Department of Family Medicine, Mayo Clinic Health System- Austin, Austin, MN, USA

ABSTRACT
Objective The primary aim of this study was to
determine whether enrolment in collaborative
care management (CCM) for treatment of major
depression would have a significant impact on 6month changes in weight compared with patients
treated by their primary care provider with usual
care. The secondary aim was to determine whether
clinical remission would also affect 6-month
weight changes.
Design A retrospective chart review study included 1550 patients who had been diagnosed
with major depression or dysthymia and who had
a Patient Health Questionnaire (PHQ-9) score
of  10 with follow-up data (PHQ-9 score and
weight) at 6 months.
Subjects The study sample consisted of adult
patients (aged  18 years) from primary care
practices, representing all body mass index (BMI)
categories. The exclusion criteria were a diagnosis
of bipolar disorder, recent obstetric delivery or
recent gastric bypass procedure.

Measurements Weight was measured at index
and 6 months, with BMI calculated from electronic medical record data. Patient assessment
data (including PHQ-9 score and clinical diagnosis) and demographic variables (age, gender,
marital status and clinical location) were also
collected.
Results With regression modelling, neither enrolment in CCM (P = 0.306) nor clinical remission
(P = 0.828) was associated with a significant
weight gain.
Conclusion After 6 months, enrolment in CCM
had no significant impact on weight gain or weight
loss among patients treated for depression, nor
was improvement to clinical remission a factor in
the patient’s weight after 6 months. Incorporating a
weight loss management intervention within the
model may be warranted if concomitant weight
reduction is desired.
Keywords: collaborative care management, depression, obesity, primary care
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Introduction
The association between obesity and depression has
been repeatedly reported; the incidence of depression in obese women is as high as 25%, and obese
individuals with depression do poorly in weight loss
programmes.1–3 A meta-analysis of 15 studies (n =
58 745) demonstrated a bidirectional relationship
between these two conditions. That is, obesity increased the risk of depression (unadjusted odds ratio
(OR) = 1.55); this was most pronounced among
Americans. Likewise, baseline depression increased
the likelihood of developing obesity (OR = 1.58),
and was an independent predictor.4
Depression scores had been reported to predict
adherence during weight loss interventions. Thus
overweight individuals with higher baseline depression scores were more likely to drop out of such
interventions or to maintain static body weight.5
Recent innovative approaches to the management
of patients with depression and obesity have shown
promise in smaller studies. A structured weight loss
treatment programme alone or in conjunction with
depression management has demonstrated both
weight loss and improved mood.6,7 Behavioural
weight loss intervention alone or when combined
with cognitive behavioural therapy (CBT) resulted
in weight loss and improved mood.8
Symptoms of depression such as hopelessness,
diminished interest, poor concentration and poor
sleep may impair the ability of the patient to make
important and informed health-related decisions.
One study demonstrated that by concentrating on
motivation and the patient’s psychological state,
they were able to improve decision making related
to weight loss intervention, bariatric surgery and
psychotherapy.9 Another study incorporated behavioural activation with nutrition counselling. Emphasis
was placed on redirecting depressive behaviours
such as overeating to weight-loss-promoting behaviours such as exercise. The end result was decreased
caloric intake, and weight loss.10 A recent metaanalysis determined that nearly all non-pharmacological weight loss strategies resulted in decreased
depressive symptoms. It appeared that neither the
duration nor the intensity of the treatment affected
the degree of symptom change.11
The collaborative care management (CCM) model
has been shown to improve depression outcome and
maintain remission.12,13 In previous studies of
patients under CCM, we have demonstrated a negative impact on clinical outcomes for depression with
worsening depression severity, clinical diagnosis of
recurrent versus first episode of depression and the
patient self-assessment scores for increased anxiety
symptoms and an abnormal screening for bipolar

disorder.14–17 A recent study (n = 1111) demonstrated
no impact on depression outcomes at 6 months
based on the patient’s body mass index (BMI) at
enrolment.18 This would be contrary to the hypothesis that obesity has a significant predictive value in
depression remission. Interestingly, similar findings
were reported in a smaller, 1-year randomised trial (n
= 194) that compared a weight loss drug vs. lifestyle
modification vs. combined weight loss drug and
lifestyle modification vs. weight loss drug plus brief
therapy for depressed and obese patients. The combined therapy yielded the greatest weight loss and
the drug therapy alone yielded the least weight loss.
There was no relationship between baseline depression scores and BMI, nor was there a relationship
between depression scores and percentage of initial
weight loss at subsequent assessment intervals. Furthermore, there did not appear to be any significant
difference in weight loss for patients with different
levels of depression severity.19
In this study, we sought to evaluate whether there
was a 6-month weight difference among depressed
patients who were enrolled in CCM compared with
those patients who remained under usual care with
their primary care provider. Based on our previous
finding that baseline BMI did not affect clinical
outcome, our hypothesis was that enrolment in
CCM would not have a significant impact on 6month changes in weight. The secondary hypothesis was that clinical remission would also not affect
6-month weight changes. Since the method of depression treatment (pharmacotherapy, psychotherapy,
combined, etc.) may vary based on the individual
patient’s clinic needs over a 6-month time period,
specific modalities were not a component of this
study design.

Methods
CCM was initially implemented at one of four primary care sites in our institution in March 2008, and
its adoption at all four sites was completed in March
2010. Approximately 100 000 adult patients are
cared for by these primary care practices. Details of
the CCM model and process have been described
elsewhere.17,20 Briefly, CCM at our institution is
patterned after the IMPACT study12 and involved
an RN care manager with psychiatry oversight. After
the initial intake visit, patients were generally contacted by phone based on clinical need. Recommendations for therapeutic changes were made to the
primary care physicians by the RN care managers or
psychiatrist.
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This retrospective chart review study included
patients diagnosed with major depression or dysthymia between 1 March 2008 and 30 June 2011,
allowing for 6 months of follow-up data to 30
December 2011. The exclusion criteria were clinical
diagnosis of bipolar disorder, obstetric delivery
(6 months prior to or 1 year after enrolment in
CCM; n = 101 patients), bariatric surgery (1 year
of enrolment in CCM; n = 4 patients) and those
patients who declined to give authorisation for
clinical research.
The dependent variable was weight change 6
months after a clinical diagnosis of major depression
and a score on the Patient Health Questionnaire-9
(PHQ-9)21 of  10. The independent variables were
baseline BMI, age, gender, race, marital status, clinical diagnosis, initial and 6-month PHQ-9 score, and
CCM enrolment (versus usual care). BMI was
calculated from the electronic medical record by
utilising a weight within 30 days and a height
within 2 years prior to or 6 months after the index
date. All other data were obtained from the CCM
database.
Statistical analysis was performed using MedCalc
software (version 12.2.1.0, www.medcalc.org). Oneway analysis of variance was utilised to determine
significance (P < 0.05) for means across multiple
groups. Chi-squared analysis was used for testing
of categorical variables and, due to the non-normal
distributions, Mann–Whitney testing was utilised
for continuous variables. Linear regression modelling was performed using all of the listed variables.
This study was reviewed and approved by the Institutional Review Board.

Results
Of the 1550 patients enrolled in the depression
database and with complete data sets for this study,
867 (55.9%) were treated by their primary care
provider under usual care (UC), while 683 (44.1%)
were enrolled in CCM. The UC patients were older
(45.9 vs. 43.2 years, P = 0.003), less likely to have
recurrent depression (33.0% vs. 44.1%, P < 0.001)
and had slightly lower initial PHQ-9 scores (15.4
vs. 15.9, P = 0.003). Six-month PHQ-9 follow-up
compliance was much lower in the UC group
(31.1% vs. 86.1%, P < 0.001), as were clinical remission rates with a PHQ-9 score of < 5, as determined
with an intent-to-treat model (7.8% vs. 39.5%,
P < 0.001) (see Table 1).
The majority of the patients (67.8%, n = 1050)
experienced weight loss or no significant change in
their weight from baseline (2.5%). In total, 32% (n
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= 500) had a weight gain of at least 2.5% compared
with baseline. The patients who gained more than
2.5% of their baseline weight (GW group) after 6
months were more likely to be younger (mean age
42.8 years) than those with weight loss of more than
2.5% (WL group) (mean age 45.9 years) and the
weight neutral group (WN group) (mean age 45.5
years). A higher proportion of patients in the WN
group were married (55.8%) compared with the
other two groups (P = 0.014) (approximately 48%).
Gender, race, baseline BMI, clinical diagnosis, initial
PHQ-9 score and enrolment in CCM were not statistically significantly different between the groups
(see Table 2). Six-month clinical remission (PHQ-9
score < 5), when measured on an intention-to-treat
model, ranged from 20.1% to 23.2% and was not
significantly different between the groups (P =
0.439).
Regression modelling for the outcome of weight
gain of > 2.5% from baseline at 6 months demonstrated that other than age (OR = 0.991, P = 0.011),
no other variables were an independent factor in
determining this outcome. Specifically, neither enrolment in CCM (P = 0.306) nor clinical remission
(P = 0.828) was associated with a significant weight
gain (see Table 3).
There are two important subgroups in this study.
The first subgroup of patients consisted of those who
were obese at the time of diagnosis of depression. In
these 633 patients, neither enrolment in CCM (P =
0.884) nor clinical remission (P = 0.908) affected the
odds of weight gain after 6 months, or weight loss (P
= 0.342 and P = 0447, respectively), while controlling for all other variables by regression modelling
(see Table 3). The other subgroup consisted of the
500 patients who did show weight gain of more than
2.5%. The majority of these patients (79.5%, 364/
458) stayed in the same BMI category over the 6month time frame (not counting those who already
had a BMI of  40 kg/m2). In total, 149 of the
patients who gained weight were still in the normal
BMI category at the end of the 6-month time frame.
Thus 77.4% (1199/1550) of the original cohort had
no significant weight gain or still had a normal BMI
over the course of the study (see Table 4).

Discussion
Although obesity has been shown to have a bidirectional association with clinical depression, this study
failed to show a significant impact of an effective
depression treatment programme on weight loss
or weight gain. At 6 months, 22.8% of the 1550
patients who were either enrolled in the CCM model
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Table 1 Patients diagnosed with depression and PHQ-9  10, treated with collaborative care
management or usual care, by variable

n = 1550

Usual care

Collaborative care
management

867 (55.9%)

683 (44.1%)

P-value

Age (years)

45.9 (18.1–95.7)

43.2 (18.0–92.3)

0.003

Gender (female)

72.5% (629)

75.5% (516)

0.202

Marital status (married)

51.3% (445)

52.0% (355)

0.839

Race (white)

91.5% (793)

93.9% (641)

0.094

< 25 (normal)

34.5% (299)

32.9% (225)

0.467

25 to < 30 (overweight)
 30 to < 40 (obese)

26.2% (227)
29.6% (257)

24.3% (166)
33.4% (228)

 40 (morbidly obese)

9.7% (84)

9.4% (64)

Initial diagnosis

50.2% (435)

49.9% (341)

First episode
Recurrent

33.0% (286)
16.8% (146)

44.1% (301)
6.0% (41)

Initial PHQ-9 score

15.4 (10–27)

15.9 (10–27)

0.003

Six-month PHQ-9

31.1% (270)

86.1% (588)

< 0.001

7.8% (68)

39.5% (270)

< 0.001

2

BMI (kg/m )

< 0.001

Dysthymia

follow-up compliance
Clinical remission rate at
6 months (PHQ-9
score < 5): intention-totreat model
PHQ-9, Patient Health Questionnaire; CCM, collaborative care management; BMI, body mass index.

or receiving usual care were able to achieve weight
loss of at least 2.5%. The remainder remained weight
neutral or gained weight. Focusing on the CCM
subset of 683 patients, there was no significant
difference between the percentage with weight loss,
maintenance or gain for those who achieved remission. Treating depression alone without accompanying weight reduction measures did not lead to
weight loss, particularly among obese individuals
with depression, whereas weight loss strategy alone
appeared to improve both weight and mood. A large
study targeting both obesity and depression using
the collaborative care model that incorporates a
behavioural weight loss programme would help to
shed light on what treatment approach would best
achieve a sustained response. It has been suggested
that such an integrative approach should include
the selection of an antidepressant that is less likely to
promote weight gain, in addition to ensuring good
sleep hygiene and adequate sleep, prescribing a diet

and exercise plan, and instructing the patients in
self-monitoring and documentation.22
In our study we observed that clinical remission at
6 months from the baseline measurement did not
affect weight change. In obese patients (n = 203) in
behavioural treatment programmes (with either a
weight focus or a weight and depression focus),
Simon et al23 noted an association between a decrease in depression symptoms and weight loss of 5
kg or more over the first 6 months (OR = 2.20).
However, the association did not last beyond 6
months. This supports the conclusion that if a
patient is both obese and depressed, a treatment
programme that affects both comorbidities could
potentially improve both outcomes.
With regression analysis, only age appeared to
significantly affect weight change at 6 months.
Initial diagnosis of first vs. recurrent depression,
dysthymia and initial PHQ-9 score did not affect
weight. The mean PHQ-9 score among patients in
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Table 2 Weight outcomes, grouped by 2.5% changes, 6 months after diagnosis with
depression and PHQ-9 score  10, by variable

n = 1550

Weight loss after 6 Weight  < 2.5%
months of at least
2.5%

Weight gain after
6 months of at
least 2.5 %

353 (22.8%)

500 (32.3%)

697 (45.0%)

P-value

Age (years)

45.9

45.5

42.8

< 0.05

Gender (female)

75.4% (266)

73.7% (514)

73.0% (365)

0.739

Marital status (married)

48.4% (171)

55.8% (389)

48.0% (241)

0.014

Race (white)

94.3% (333)

91.2% (636)

93.0% (466)

0.176

32.0% (113)
27.2% (96)

31.7% (221)
25.7% (179)

38.0% (190)
23.6% (118)

 30 to < 40 (obese)

30.3% (107)

32.7% (228)

30.0% (150)

 40 (morbidly obese)

10.5% ( 37)

9.9% (69)

8.4% (42)

2

Initial BMI (kg/m )
< 25.0 (normal)
25 to < 30 (overweight)

0.332

Initial diagnosis
First episode

48.4% (171)

50.6% (353)

50.4% (252)

Recurrent

39.9% (141)

36.4% (254)

38.4% (192)

Dysthymia

11.6% ( 41)

12.9% ( 90)

11.2% (56)

0.765

Initial PHQ-9 score

15.5

15.6

15.9

NS

Enrolled in CCM

44.2% (156)

44.5% (310)

43.4% (217)

0.932

Clinical remission rate at 6

20.1% (71)

23.2% (162)

21.0% (105)

0.439

months (PHQ-9 score < 5):
intention-to-treat model
PHQ-9, Patient Health Questionnaire; CCM, collaborative care management; BMI, body mass index.

this study was 15, indicating at least moderate
depression which might have influenced the weight
outcome. Allocating patients on the basis of age and
depression scores to appropriate treatment pathways may be helpful for achieving intervention
goals.
Our study was conducted among community
dwellers, mostly middle-aged women, who were
seen in an academic institution in the midwestern
USA, and the results may not be generalised to other
population groups. However, we are not aware of
any other studies that have examined the impact of
CCM on weight change among patients with depression. This study also highlights the need to
customise and integrate appropriate treatment strategies within the model when treating depression
with associated comorbidity.

Conclusion
After 6 months, enrolment in the collaborative care
model had no significant impact on weight gain or
loss among patients treated for depression. Furthermore, improvement to clinical remission did not
influence the patient’s weight after 6 months. Incorporation of a weight loss management intervention
into the model may be warranted if a concomitant
weight reduction goal is desired.
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Table 3 Odds ratio (OR) for the outcome of weight gain of at least 2.5% 6 months after diagnosis
with depression, by variable
n = 1550

OR

CI

P-value

Age

0.991

0.985–0.998

0.011

Gender (female)

0.872

0.680–1.119

0.282

Marital status (married)

0.847

0.677–1.058

0.143

Race (white)

1.096

0.720–1.670

0.669

Referent
0.768

Referent
0.579–1.019

Referent
0.067

BMI (kg/m2)
Normal
Overweight
Obese

0.798

0.591–1.054

0.109

Morbidly obese

0.661

0.436–1.003

0.051

Initial diagnosis
First episode

Referent

Referent

Referent

Recurrent depression

1.020

0.806–1.300

0.867

Dysthymia

0.897

0.626–1.285

0.553

Initial PHQ-9 score

1.015

0.989–1.041

0.263

Enrolment in CCM

0.877

0.685–1.128

0.306

Clinical remission at 6 months (PHQ-9

0.969

0.727–1.291

0.828

score < 5)
The above model controls for clinical location to adjust for site-to-site variability in outcomes. PHQ-9, Patient
Health Questionnaire; CCM, collaborative care management; BMI, body mass index.

Table 4 Follow-up BMI of patients who gained weight 6 months after diagnosis with depression
and score of  10 on the PHQ-9, by baseline BMI
P < 0.001

Baseline BMI (kg/m2)

Six-month BMI
(kg/m2)

Normal (n = 190)

Normal

149

0

0

0

49

79

0

0

Obese

1

39

136

0

Morbidly obese

0

0

14

42

Overweight

Overweight
(n = 118)

Obese (n = 150)

Morbidly obese
(n = 42)

BMI, body mass index.
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