Journal of Diabetes Mellitus, 2014, 4, 216-224
Published Online August 2014 in SciRes. http://www.scirp.org/journal/jdm
http://dx.doi.org/10.4236/jdm.2014.43031

Weight Loss Impact on Change in Depression
in Type 2 Diabetes Mellitus: Study to Help
Improve Early Evaluation and Management
of Risk Factors Leading to Diabetes (SHIELD)
Susan Grandy1, Andrew J. Green2, Kathleen M. Fox3
1

AstraZeneca LP, Wilmington, DE, USA
Midwestern Endocrinology, Overland Park, KS, USA
3
Strategic Healthcare Solutions, LLC, Baltimore, MD, USA
Email: kathyfox@gforcecable.com
2

Received 18 June 2014; revised 15 July 2014; accepted 7 August 2014
Copyright © 2014 by authors and Scientific Research Publishing Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract
Objectives: This study evaluated the association between weight loss and change in depression
among patients with type 2 diabetes mellitus (T2DM). Methods: Weight change from 2008 to 2009
among respondents (with and without T2DM) in the Study to Help Improve Early evaluation and
management of risk factors Leading to Diabetes (SHIELD) was calculated. Change in depression
was calculated as change from 2008 to 2009 in Patient Health Questionnaire-9 (PHQ-9) scores.
Respondents with weight loss (>1%, >3%, >5%) were compared with respondents with weight
gain (≥1%). Multivariate regression adjusted for baseline characteristics. Results: Among those
with T2DM, more respondents with weight loss (n = 779) improved their depression scores, compared with respondents with weight gain (n = 731): 32.9%, 36.9%, 39.8% for >1%, >3%, and >5%
weight loss, respectively, vs. 28.7% for weight gain (p<0.05). More respondents with weight loss
improved the severity level of depression compared with respondents with weight gain (p < 0.05).
After adjustment, T2DM respondents with weight loss had significantly greater improvement in
depression scores (p < 0.05) and had 2 - 3 times higher odds of improving depression severity
than T2DM respondents with weight gain (OR: 2.22 for >1%, 2.96 for >3%, and 3.31 for >5%
weight loss, p < 0.01). Similar improvement in depression scores and severity of depression related to weight loss was observed among all SHIELD respondents (with and without T2DM). Conclusions: Our findings demonstrate an association between weight loss and improvement in depression over a 1-year period in adults with T2DM, and suggest the need for further investigation
with respect to causality.
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1. Introduction
Body weight is an important factor in the management of type 2 diabetes mellitus (T2DM) and health status.
The majority (85%) of patients with T2DM are obese or overweight [1]. To add to this burden, some anti-diabetic medications, such as insulin, thiazolidinediones, and sulfonylureas, lead to an increase in body weight
[2] [3]. Newer anti-diabetic therapies, including glucagon-like peptide 1 (GLP-1) receptor agonists and sodium-glucose cotransporter 2 (SGLT2) inhibitors, are associated with weight loss [4] [5]. Previous studies have
shown that weight loss significantly improves glycemic control and lowers the risk of progression of T2DM [6]
[7]. Other investigations have demonstrated that weight loss was related to better adherence to therapy [8], an
effect that was durable for at least 10 years of metformin treatment [9].
However, the impact of weight loss on other health outcomes, including mental health, has not been well studied among patients with T2DM. A survey among patients with T2DM found that self-reported weight loss was
associated with improved well-being and better weight management behaviors [10]. Yet, the relationship between weight loss and depression has not been specifically investigated. The present investigation was designed
to evaluate the association between weight loss and change in depression level among adults with T2DM and
adults with and without T2DM.

2. Methods
A longitudinal analysis of data from the Study to Help Improve Early evaluation and management of risk factors
Leading to Diabetes (SHIELD) was conducted to assess the relationship between weight loss and change in depression. SHIELD is a 5-year, survey-based study conducted to better understand patterns of health status,
health behavior, and quality of life (QOL) of adults living with diabetes and those with varying levels of cardiometabolic risk.

3. SHIELD Survey
SHIELD included an initial screening phase to identify cases of interest in the general adult population (e.g., diabetes mellitus), a baseline survey to follow identified cases with a questionnaire about health status, health
knowledge and attitudes, and current behaviors and treatments, and annual follow-up surveys for 5 years. A detailed description of the SHIELD methodology has been published previously [11] [12]. SHIELD was approved
by the Quorum Review Board.
In brief, the screening survey was mailed in April 2004 to a stratified random sample of 200,000 US households, representative of the US population for geographic residence, household size and income, and age of the
head of household [13], identified by the Taylor Nelson Sofres National Family Opinion panel (TNS NFO;
Greenwich, CT). All TNS NFO surveys were voluntary, and no special incentives were provided. A response
rate of 64% (128,000 households with data on 211,097 individuals) was obtained for the screening survey.
A comprehensive baseline survey was mailed in September through October 2004 to a representative sample
of adults (n = 22,001) who were identified in the screening survey as having self-reported type 1 diabetes mellitus or T2DM, no diabetes, or being at risk for diabetes. Each respondent group was balanced to be representative
of that segment of the population for age, sex, geographic region, household size, and income for the US population, and then a random sample from each group was selected and sent the baseline survey. A response rate of
72% was obtained for the baseline survey. The 2008 follow-up survey collected information from 14,921 individuals (71% response rate), and 2969 respondents reported a diagnosis of T2DM. A total of 13,822 individuals
completed the 2009 follow-up survey (70% response rate), and 2172 respondents had T2DM.

4. Study Measures
Respondents were classified as having T2DM based on their self-report of having been told by a doctor, nurse,
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or other health care professional that they had T2DM. Weight and height were self-reported at the time of the
2008 and 2009 surveys. Weight change was computed by subtracting the weight reported in the 2008 survey
from the weight reported in the 2009 survey. Three weight-loss categories (loss >1%, >3%, and >5%) were evaluated to determine whether a small amount of weight loss (>1%) as well as greater weight loss (>3% and >5%)
was associated with change in depression. Weight gain was categorized as gain ≥1% of body weight, as any
weight gain is detrimental to health.
The Patient Health Questionnaire 9 (PHQ-9) was used to assess depression at the time of the 2008 and 2009
surveys. The PHQ-9 includes the nine signs and symptoms of depression from the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition (DSM-IV) [14] and is used to provide a depressive disorder diagnosis
as well as a symptom severity score. For a diagnosis of depression, five or more items must be scored as present
more than half of the days or nearly every day. Higher scores indicate increasing severity of depression. PHQ-9
scores of 5 - 9 indicate minimal depressive symptoms, scores of 10 - 14 indicate mild depression, scores of 15 19 indicate moderately severe depression, and scores ≥ 20 indicate severe major depression [14]. A point change
in PHQ-9 scores was calculated by subtracting the 2008 score from the 2009 score, and a decrease of 1 or more
points from 2008 to 2009 was classified as improvement in depression, while an increase of 1 or more points
was classified as worsening of depression. Change in severity of depression category (minimal, mild, moderate,
severe) was also calculated and classified as improvement if a respondent moved at least one category from severe to moderate or lower, from moderate to mild or lower, or from mild to minimal. Worsening of depression
severity category was classified as a change of at least one category from minimal to mild or higher, mild to
moderate or higher, or moderate to severe.

5. Statistical Analysis
Analyses were conducted for all SHIELD respondents regardless of diabetes status and for those respondents
with T2DM. The proportion of respondents with weight loss or weight gain was computed. Change in PHQ-9
scores and change in PHQ-9 severity category were computed for each weight change group (>1%, >3%, >5%
weight loss and ≥1% weight gain). Comparisons between respondents with weight loss and those with weight
gain were made using chi-square tests for categorical variables and t-tests for continuous variables. Multivariate
regression modeling was used to adjust for patient baseline characteristics. Linear regression was used for
change in PHQ-9 scores, while logistic regression was used for change in PHQ-9 severity category. Both models
adjusted for age, gender, education, comorbid conditions, weight at baseline, and 2008 PHQ-9 score.

6. Results
In total, 7278 SHIELD respondents (referred to as “all respondents”) completed the PHQ-9 in both the 2008 and
2009 surveys and had either lost (48.2%, n = 3509) or gained (51.8%, n = 3769) weight over the year. Of these
7278 respondents, 1510 had T2DM (referred to as “T2DM respondents”) and had either lost (51.6%, n = 779) or
gained weight (48.4%, n = 731). In both groups, a similar proportion of respondents with weight loss lost >3%
of body weight: 63.9% of all respondents and 63.0% of T2DM respondents (Table 1). In both groups, the proportion of respondents with >5% weight loss among respondents with weight loss also was similar: 40.0% for
all respondents and 40.9% for T2DM respondents. All respondents who lost weight were slightly older, weighed
more at baseline, and had a greater proportion with T2DM, heart disease, and cholesterol problems compared
with all respondents who gained weight (Table 1). T2DM respondents who lost weight were slightly older and
had more chronic pulmonary disease than T2DM respondents who gained weight.

7. Impact of Weight Change on Depression Scores and Severity in T2DM
Respondents
A greater proportion of T2DM respondents with weight loss improved their depression scores, compared with
T2DM respondents with weight gain (p < 0.05) (Table 2). For all weight-loss groups (>1%, >3%, >5% loss),
more T2DM respondents with weight loss improved their PHQ-9 scores by at least 1 point than T2DM respondents with weight gain. As weight loss increased, the proportion of T2DM respondents who improved their
PHQ-9 scores increased; proportion with improvement was 32.9% for >1% weight loss, 36.9% for >3% weight
loss, and 39.8% for >5% weight loss.
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Table 1. Baseline characteristics of SHIELD respondents.
All respondents

T2DM respondents

Characteristics

Weight loss > 1%
n = 3509

Weight gain
n = 3769

Weight loss > 1%
n = 779

Weight gain
n = 731

Age (years), mean (SD)

59.8 (14.4)*

57.2 (14.4)

63.9 (11.4)*

61.7 (11.4)

Men, %

37.7

38.7

37.9

40.8

High school diploma or less, %

31.5

29.6

34.6

32.6

Cancer, %

12.1

10.2

15.9

12.6

COPD, %

5.5

4.7

8.2*

5.6

Type 2 diabetes, %

25.1*

21.5

100

100

Heart disease, %

17.4*

15.4

24.3

23.0

Cholesterol problems, %

56.6*

52.8

75.5

76.3

Stroke/TIA, %

4.4

4.2

4.5

5.7

Weight at baseline (lb), mean (SD)

200.8 (54.3)*

192.4 (49.8)

217.3 (54.8)

210.6 (54.0)

Weight loss > 3%, %

63.9

NA

63.0

NA

Weight loss > 5%, %

40.0

NA

40.9

NA

PHQ-9 score at baseline, mean (SD)

3.5 (4.9)

3.5 (4.9)

4.1 (5.3)

4.1 (5.2)

Baseline: 2008 survey data. COPD: chronic obstructive pulmonary disease; NA: not applicable; PHQ-9: Patient Health Questionnaire-9; SD: standard
deviation; T2DM: type 2 diabetes mellitus; TIA: transient ischemic attack. *p < 0.05.

Table 2. Change in depression (PHQ-9 scores and severity category) by weight change over 1 year for T2DM respondents.
Change in PHQ-9 depression scores

Weight loss

Weight gain of ≥1%

p-value
0.037

≥1 point change in depression score:
>1% weight loss

N = 779

N = 731

Improveda depression score, %

32.9

28.7

Stayed the same, %

30.7

28.5

Worsenedb depression score, %

36.5

42.8

>3% weight loss

N = 491

N = 731

Improved depression score, %

36.9

28.7
28.5

Stayed the same, %

29.5

Worsened depression score, %

33.6

42.8

>5% weight loss

N = 319

N = 731

Improved depression score, %

39.8

28.7

Stayed the same, %

28.2

28.5

Worsened depression score, %

32.0

42.8

0.002

0.001

Change in depression severity category:
>1% weight loss

N = 779

N = 731

Improvedc depression category, %

13.2

13.3
68.8

Stayed the same, %

73.7

Worsenedd depression category, %

13.1

17.9

>3% weight loss

N = 491

N = 731

Improved depression category, %

16.5

13.3

Stayed the same, %

70.5

68.8

Worsened depression category, %

13.0

17.9

>5% weight loss

N = 319

N = 731

Improved depression category, %

18.2

13.3

Stayed the same, %

71.8

68.8

Worsened depression category, %

10.0

17.9

0.031

0.037

0.002

improved score = decrease of ≥1 point in PHQ-9 score from 2008 to 2009; bworsened score = increase of ≥1 point in PHQ-9 score from 2008 to 2009;
improved category = decrease of 1 or more severity categories (severe to moderate or lower, moderate to mild or lower, mild to minimal) from 2008
to 2009; dworsened category = increase of 1 or more severity categories (minimal to mild or higher, mild to moderate or higher, moderate to severe).
PHQ-9: Patient Health Questionnaire-9; T2DM: type 2 diabetes mellitus.

a
c
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For change in depression severity category, more T2DM respondents with weight loss improved their depression severity than T2DM respondents with weight gain, and fewer T2DM respondents with weight loss experienced a worsening of depression severity than T2DM respondents with weight gain (p < 0.05) (Table 2). As
weight loss increased, the proportion of T2DM respondents who improved their depression severity increased,
from 13.2% for >1% weight loss, 16.5% for >3% weight loss, to 18.2% for >5% weight loss.
After adjusting for patient demographics, comorbid conditions, baseline weight, and baseline PHQ-9 score,
T2DM respondents with weight loss (all 3 weight-loss groups) had significantly greater improvement (decrease
in PHQ-9 score) in depression scores than T2DM respondents with weight gain (p < 0.05). The adjusted mean
PHQ-9 score was 0.397 points lower for the >1% weight-loss group, 0.564 points lower for the >3% weight-loss
group, and 0.753 points lower for the >5% weight-loss group, compared with the weight-gain group.
For change in depression severity category, T2DM respondents with weight loss had 2 - 3 times greater odds
of improving depression severity (decreasing at least 1 category) than worsening depression severity compared
with T2DM respondents with weight gain, after adjusting for patient baseline characteristics (p < 0.01) (Table 3).
The greater odds of improving depression severity increased as weight loss increased, from 2.2 for >1% weight
loss, 2.96 for >3% weight loss, to 3.31 for >5% weight loss.

8. Impact of Weight Change on Depression Scores and Severity in All SHIELD
Respondents
A similar pattern of improvement in depression scores and depression severity as observed among T2DM respondents was also observed among all SHIELD respondents, regardless of diabetes status. For all 3 weight-loss
groups, more respondents with weight loss improved their depression scores by at least 1 point (p < 0.01) and
their depression severity category by a decrease of at least 1 category (p < 0.01) than respondents with weight
gain (Table 4). A total of 31.0% of respondents with >1% weight loss, 32.6% with >3% weight loss, and 34.2%
with >5% weight loss improved their PHQ-9 scores over 1 year, compared with 28.2% of respondents with
weight gain. Overall, 11.7% of respondents with >1% weight loss, 13.1% with >3% weight loss, and 14.3%
with >5% weight loss improved their depression severity category over 1 year, compared with 11.2% of respondents with weight gain.
All respondents with weight loss (all 3 weight-loss groups) had significantly greater improvement in PHQ-9
scores (decrease of at least 1 point) over 1 year than respondents with weight gain after adjusting for patient
baseline characteristics (p < 0.0001). The adjusted mean PHQ-9 score was 0.376 points lower for the >1%
Table 3. Logistic regression odds ratio for improvement vs. worsened depression severity category adjusted for patient
characteristics among the T2DM respondents.
Variables

>1% weight loss
N = 779 loss, 731 gain

>3% weight loss
N = 491 loss, 731 gain

>5% weight loss
N = 319 loss, 731 gain

Odds ratio (95% CI)

p-value

Odds ratio (95% CI)

p-value

Odds ratio (95% CI)

p-value

Weight loss vs. gain

2.22 (1.32, 3.73)

0.003

2.96 (1.65, 5.31)

<0.0001

3.31 (1.69, 6.47)

<0.0001

Age

1.01 (0.98, 1.03)

0.58

1.01 (0.98, 1.04)

0.58

1.01 (0.98, 1.04)

0.49

Male vs. female

0.88 (0.49, 1.57)

0.66

0.83 (0.44, 1.58)

0.57

0.87 (0.44, 1.71)

0.68

Education: college vs.
high school

1.52 (0.88, 2.64)

0.13

1.66 (0.91, 3.03)

0.10

1.59 (0.84, 3.02)

0.15

Education: graduate vs.
high school

1.02 (0.42, 2.52)

0.96

1.16 (0.43, 3.12)

0.77

1.06 (0.34, 3.28)

0.92

Cancer

0.64 (0.32, 1.28)

0.21

0.40 (0.18, 0.90)

0.026

0.62 (0.26, 1.48)

0.28

Cholesterol problems

1.04 (0.56, 1.92)

0.90

0.79 (0.40, 1.54)

0.49

0.84 (0.42, 1.66)

0.61

COPD

1.40 (0.55, 3.54)

0.48

2.31 (0.77, 6.87)

0.13

1.69 (0.55, 5.18)

0.36

Heart disease/heart attack

0.92 (0.50, 1.69)

0.78

0.71 (0.35, 1.43)

0.34

0.92 (0.44, 1.96)

0.84

Stroke/TIA

0.70 (0.22, 2.17)

0.53

0.43 (0.12, 1.57)

0.20

0.53 (0.14, 2.02)

0.35

Weight at baseline

0.992 (0.987, 0.997)

0.003

0.991 (0.986, 0.997)

0.003

0.99 (0.986, 0.998)

0.011

PHQ-9 at baseline

1.30 (1.22, 1.40)

<0.0001

1.28 (1.19, 1.38)

<0.0001

1.26 (1.16, 1.35)

<0.0001

Baseline: 2008 survey data. CI: confidence interval; COPD: chronic obstructive pulmonary disease; PHQ-9: Patient Health Questionnaire-9; T2DM:
type 2 diabetes mellitus; TIA: transient ischemic attack.
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Table 4. Change in depression (PHQ-9 scores and severity category) by weight change over 1 year for all SHIELD respondents.
Change in PHQ-9 depression scores

Weight loss

Weight gain of ≥1%

p-value
0.003

≥1 point change in depression score:
>1% weight loss

N = 3509

N = 3769

Improveda depression score, %

31.0

28.2

Stayed the same, %

34.3

33.5

b

Worsened depression score, %

34.7

38.3

>3% weight loss

N = 2242

N = 3769

Improved depression score, %

32.6

28.2

Stayed the same, %

32.6

33.5

Worsened depression score, %

34.8

38.3

>5% weight loss

N = 1403

N = 3769

Improved depression score, %

34.2

28.2

Stayed the same, %

31.9

33.5

Worsened depression score, %

33.9

38.3

0.001

<0.0001

Change in depression category:
>1% weight loss

N = 3509

N = 3769

Improvedc depression category, %

11.7

11.2
73.4

Stayed the same, %

76.1

Worsenedd depression category, %

12.2

15.4

>3% weight loss

N = 2242

N = 3769

Improved depression category, %

13.1

11.2

Stayed the same, %

74.1

73.4

Worsened depression category, %

12.8

15.4

>5% weight loss

N = 1403

N = 3769

Improved depression category, %

14.3

11.2

Stayed the same, %

73.5

73.4

Worsened depression category, %

12.3

15.4

<0.0001

0.003

<0.0001

improved score = decrease of ≥1 point in PHQ-9 score from 2008 to 2009; bworsened score = increase of ≥1 point in PHQ-9 score from 2008 to 2009;
c
improved category = decrease of 1 or more severity categories (severe to moderate or lower, moderate to mild or lower, mild to minimal) from 2008
to 2009; dworsened category = increase of 1 or more severity categories (minimal to mild or higher, mild to moderate or higher, moderate to severe).
PHQ-9: Patient Health Questionnaire-9; SHIELD: Study to Help Improve Early evaluation and management of risk factors Leading to Diabetes.
a

weight-loss group, 0.369 points lower for the >3% weight-loss groups, and 0.481 points lower for the >5%
weight-loss group, compared with the weight-gain group. For change in depression severity category, respondents with weight loss had significantly greater odds of improvement vs. worsening in depression severity than
respondents with weight gain after adjusting for baseline characteristics (p < 0.01) (Table 5). The greater odds
of improving depression severity increased as weight loss increased, from 1.49 for >1% weight loss, 1.63 for >3%
weight loss, to 1.64 for >5% weight loss.

9. Discussion
This study provides evidence of an additional benefit of weight loss that has not been explored previously
among adults with T2DM. The study findings show an association between weight loss and improvement in depression over a 1-year period in adults with and without T2DM. Significantly more respondents, both T2DM
and all respondents who lost weight improved their depression scores compared with respondents who gained
weight. Furthermore, respondents with weight loss had significantly greater odds of improving depression severity compared with respondents with weight gain: greater odds of 222% - 331% for T2DM respondents and
49% - 64% for all respondents. Improvement in depression scores and improvement in severity of depression
increased as weight loss increased.
With the association of weight loss and improvement in depression established in the present study, it is

221

S. Grandy et al.

Table 5. Logistic regression odds ratio for improvement vs. worsened depression severity category adjusted for patient characteristics among all SHIELD respondents.
Variables

>1% weight loss
N = 3509 loss, 3769 gain

>3% weight loss
N = 2242 loss, 3769 gain

>5% weight loss
N = 1403 loss, 3769 gain

Odds ratio (95% CI)

p-value

Odds ratio (95% CI)

p-value

Odds ratio (95% CI)

p-value

Weight loss vs. gain

1.49 (1.17, 1.90)

0.001

1.63 (1.24, 2.13)

<0.0001

1.64 (1.20, 2.24)

0.002

Age

1.00 (0.99, 1.01)

0.60

1.00 (0.99, 1.01)

0.46

1.00 (0.99, 1.01)

0.91

Male vs. female

1.08 (0.82, 1.42)

0.60

1.13 (0.84, 1.52)

0.43

1.18 (0.86, 1.62)

0.31

Education: college vs. high school

0.97 (0.75, 1.27)

0.84

1.09 (0.82, 1.45)

0.56

1.05 (0.78, 1.43)

0.74

Education: graduate vs.
high school

1.02 (0.69, 1.51)

0.92

1.03 (0.67, 1.58)

0.88

0.91 (0.57, 1.46)

0.71

Cancer

0.92 (0.64, 1.33)

0.66

0.76 (0.50, 1.14)

0.18

0.77 (0.49, 1.20)

0.24

Cholesterol problems

0.83 (0.64, 1.08)

0.17

0.78 (0.58, 1.04)

0.09

0.83 (0.61, 1.12)

0.21

COPD

1.19 (0.72, 1.97)

0.49

1.18 (0.68, 2.04)

0.56

1.11 (0.62, 1.97)

0.73

Diabetes

1.01 (0.78, 1.31)

0.92

1.09 (0.82, 1.44)

0.56

1.09 (0.81, 1.47)

0.57

Heart disease/heart attack

0.94 (0.68, 1.32)

0.73

0.91 (0.63, 1.31)

0.60

1.10 (0.68, 1.49)

0.96

Stroke/TIA

0.76 (0.44, 1.33)

0.34

0.72 (0.39, 1.31)

0.28

0.65 (0.34, 1.24)

0.19

Weight at baseline

0.996 (0.994, 0.998)

0.001

0.996 (0.994, 0.999)

0.003

0.997 (0.994, 1.000)

0.025

PHQ-9 at baseline

1.31 (1.26, 1.35)

<0.0001

1.29 (1.25, 1.34)

<0.0001

1.27 (1.23, 1.32)

<0.0001

Baseline: 2008 survey data. CI: confidence interval; COPD: chronic obstructive pulmonary disease; PHQ-9: Patient Health Questionnaire-9; SHIELD:
Study to Help Improve Early evaluation and management of risk factors Leading to Diabetes; TIA: transient ischemic attack.

possible to hypothesize that anti-diabetic therapy that provides a weight-loss effect may have an indirect effect
of improvement of depression. Weight loss may also lead to better adherence with anti-diabetic therapy, which
may lead to better glycemic control and slowing the rate of diabetes progression. Several studies have demonstrated that weight loss was related to better adherence with therapy [8] [9]. Additionally, a previous SHIELD
investigation found that weight loss was associated with improved QOL [10]. In the study by Grandy et al. [10],
the domains of QOL, including emotional health, self-esteem, and overall QOL, showed that more respondents
who lost weight had improvement in these domains than respondents who gained weight. Similarly, other studies have shown that weight loss was associated with improvement in QOL [15] [16]. The present study strengthens the support for the association between weight loss and improved mental health, specifically depression.
However, it remains to be proved that these associations are causal. Further research is needed to determine
whether weight loss caused the respondents’ depression to improve rather than both occurring simultaneously.
Furthermore, it is important to determine if improved depression along with weight loss will assist adults with
T2DM to better manage their diabetes and control their glucose levels. For adults without T2DM, it would be
important to understand if improved depression along with weight loss will assist them with maintaining good
health and preventing the onset of chronic conditions like diabetes.
The present study used a large, population-based sample of T2DM respondents and respondents without
T2DM to assess weight change and change in depression. There are limitations to the study that should be considered. The diagnosis of T2DM, weight, and depression symptoms were self-reported and could not be validated with laboratory tests or medical records review. However, this determination was made consistently for all
respondent groups (e.g., weight loss and weight gain) evaluated in this study, so it should not have affected the
comparison across groups. Household panels, like the TNS NFO, tend to under represent the very wealthy and
very poor segments of the population and do not include military or institutionalized individuals. These limitations are true for most random sampling and clinically based methodologies. Self-selection bias may be present
because respondents were those who could read and comprehend the survey. Information about glycemic control
in the T2DM respondents was not collected in the SHIELD survey, so the impact of improved depression with
weight loss on glycemic control could not be investigated.
In conclusion, there is an association between weight loss and improvement in depression over a 1-year period in adults with and without T2DM. Respondents with and without T2DM and weight loss had higher odds of
improving depression scores and severity. Improvement in depression increased as weight loss increased.

222

S. Grandy et al.

Acknowledgements

This research was funded by Astra Zeneca LP. Members of the SHIELD Study Group are Harold Bays, MD,
Louisville Metabolic and Atherosclerosis Research Center, Louisville, KY; Debbra D. Bazata, RD, CDE, St.
Luke’s Primary Care South, Overland Park, KS; James R. Gavin III, MD, PhD, Emory University School of
Medicine, Atlanta, GA; Andrew J. Green, MD, Midwestern Endocrinology, Overland Park, KS; Sandra J. Lew
is, MD, Northwest Cardiovascular Institute, Portland, OR; Michael L. Reed, PhD, Vedanta Research, Chapel
Hill, NC; and Helena W. Rodbard, MD, Endocrine and Metabolic Associates, Rockville, MD. Tina Fanning of
Vedanta Research, Chapel Hill, NC, also contributed to this report, performing the data analysis.

References
[1]

American Diabetes Association (2010) Standards of Medical Care in Diabetes-2010. Diabetes Care, 33, S11-S61.
http://dx.doi.org/10.2337/dc10-S011

[2]

Chaudhuri, A., Rosenstock, J., DiGenio, A., Meneghini, L., Hollander, P., McGill, J.B., et al. (2012) Comparing the
Effects of Insulin Glargine and Thiazolidinediones on Plasma Lipids in Type 2 Diabetes: A Patient-Level Pooled
Analysis. Diabetes/Metabolism Research and Reviews, 28, 258-267. http://dx.doi.org/10.1002/dmrr.1305

[3]

Morgan, C.L., Jenkins-Jones, S., Evans, M., Barnett, A.H., Poole, C.D. and Currie, C.J. (2012) Weight Change in
People with Type 2 Diabetes: Secular Trends and the Impact of Alternative Antihyperglycaemic Drugs. Diabetes, Obesity and Metabolism, 14, 424-432. http://dx.doi.org/10.1111/j.1463-1326.2011.01552.x

[4]

Pinelli, N.R. and Hurren, K.M. (2011) Efficacy and Safety of Long-Acting Glucagon-Like Peptide-1 Receptor Agonists Compared with Exenatide Twice Daily and Sitagliptin in Type 2 Diabetes Mellitus: A Systematic Review and MetaAnalysis. The Annals of Pharmacotherapy, 45, 850-860. http://dx.doi.org/10.1345/aph.1Q024

[5]

Bolinder, J., Lunggren, O., Kulberg, J., Johansson, L., Wilding, J., Langkilde, A.M., et al. (2012) Effects of Dapagliflozin on Body Weight, Total Fat Mass, and Regional Adipose Tissue Distribution in Patients with Type 2 Diabetes
Mellitus with Inadequate Glycemic Control on Metformin. The Journal of Clinical Endocrinology Metabolism, 97,
1020-1031. http://dx.doi.org/10.1210/jc.2011-2260

[6]

Feldstein, A.C., Nichols, G.A., Smith, D.H., Stevens, V.J., Bachman, K., Rosales, A.G. and Perrin, N. (2008) Weight
Change in Diabetes and Glycemic and Blood Pressure Control. Diabetes Care, 31, 1960-1965.
http://dx.doi.org/10.2337/dc08-0426

[7]

Anderson, J.W., Kendall, C.W.C. and Jenkins, D.J.A. (2003) Importance of Weight Management in Type 2 Diabetes:
Review with Meta-Analysis of Clinical Studies. The Journal of the American College of Nutrition, 22, 331-339.
http://dx.doi.org/10.1080/07315724.2003.10719316

[8]

Grandy, S., Fox, K.M., Hardy, E., for the SHIELD Study Group (2012) Association of Weight Loss and Medication
Adherence among Adults with Type 2 Diabetes Mellitus: SHIELD (Study to Help Improve Early Evaluation and
Management of Risk Factors Leading to Diabetes). Current Therapeutic Research, 75, 77-82.
http://dx.doi.org/10.1016/j.curtheres.2013.06.004

[9]

Diabetes Prevention Program Research Group (2012) Long-Term Safety, Tolerability, and Weight Loss Associated
with Metformin in the Diabetes Prevention Program Outcomes Study. Diabetes Care, 35, 731-737.
http://dx.doi.org/10.2337/dc11-1299

[10] Grandy, S., Fox, K.M. and Bazata, D.D. (2012) Association of Self-Reported Weight Change and Quality of Life, and
Exercise and Weight Management Behaviors among Adults with Type 2 Diabetes Mellitus: The SHIELD Study. Cardiology Research and Practice, 2012, Article ID: 892564. http://dx.doi.org/10.1155/2012/892564
[11] Bays, H.E., Chapman, R.H., Grandy, S., for the SHIELD Investigators’ Group. (2007) The Relationship of Body Mass
Index to Diabetes Mellitus, Hypertension and Dyslipidaemia: Comparison of Data from Two National Surveys. International Journal of Clinical Practice, 61, 737-747. http://dx.doi.org/10.1111/j.1742-1241.2007.01336.x
[12] Bays, H.E., Bazata, D.D., Clark, N.G., Gavin 3rd, J.R., Green, A.J., Lewis, S.J., et al. (2007) Prevalence of Self-Reported Diagnosis of Diabetes Mellitus and Associated Risk Factors in a National Survey in the US Population:
SHIELD (Study to Help Improve Early Evaluation and Management of Risk Factors Leading to Diabetes). BMC Public Health, 7, 277. http://dx.doi.org/10.1186/1471-2458-7-277
[13] US Census Bureau (2003) Annual Supplement to the Current Population Survey: Census Bureau Resident Population
Estimates of the United States. US Census Bureau, Washington DC.
[14] Kroenke, K., Spitzer, R.L. and Williams, J.B.W. (2001) The PHQ-9: Validity of a Brief Depression Severity Measure.
Journal of General Internal Medicine, 16, 606-613. http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
[15] Blissmer, B., Riebe, D., Dye, G., Ruggiero, L., Greene, G. and Caldwell, M. (2006) Health-Related Quality of Life
Following a Clinical Weight Loss Intervention among Overweight and Obese Adults: Intervention and 24 Month Fol-

223

S. Grandy et al.

low-Up Effects. Health and Quality of Life Outcomes, 4, 43. http://dx.doi.org/10.1186/1477-7525-4-43

[16] Samsa, G.P., Kolotkin, R.L., Williams, G.R., Nguyen, M.H. and Mendel, C.M. (2001) Effect of Moderate Weight Loss
on Health-Related Quality of Life: An Analysis of Combined Data from 4 Randomized Trials of Sibutramine vs Placebo.
American Journal of Managed Care, 7, 875-883.

224

