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Abstract

Stress has been identified as a significant factor in health and in racial/ethnic health disparities 

through biological and psychological mechanisms. A potential mediator in these relationships is 

body weight. Cross-sectional and longitudinal relationships between perceived stress, race, body 

weight, and weight change were examined in an ethnically diverse sample of overweight and 

obese women with type 2 diabetes (n=217) undergoing an intensive behavioral weight loss 

program. Measures were collected at baseline and 6-months. Stress was not related to baseline 

body weight. With every 1 unit decrease in perceived stress, −.10 kg ± .04 of weight was lost (p<.

05). When stress was divided into tertiles, those in the lowest stress group had significantly greater 

weight loss (5.2 kg ± 4.9) compared to those in the highest stress group (3.0 kg ± 4.0) (p<.05). 

There was a statistical trend of African Americans reporting greater levels of mean stress (20.7 

± 8.8) than Whites (18.3 ± 8.3) (p=.08). Stress’ association with lower weight loss has important 

implications for weight loss programs for women with type 2 diabetes. Future examinations of 

stress, race, and body weight would benefit the science of weight loss treatment for diverse 

populations and increase understanding of psychosocial factors in body weight and obesity 

etiology.
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Stress is the process of adaptation in response to a physical or psychological challenge, and 

affects well-being through disrupting the equilibrium of physical and psychological systems 

(Lazarus & Cohen, 1977). Linked to the etiology of chronic disease and various disease 

endpoints (Wenzel, Glanz, & Lerman, 2002), stress has been hypothesized to be an 

explanatory factor for racial/ethnic disparities in health through differential exposure to 

acute and chronic stressors (Geronimus, Hicken, Keene, & Bound, 2006; Schulz et al., 

2000). African Americans report higher chronic stressors (Turner & Avison, 2003), total 

stress (Turner & Avison, 2003), discrimination (Turner & Avison, 2003), and stressful life 

events (Schulz et al., 2000; Turner & Avison, 2003) than Whites. Physiological measures of 

stress, such as allostatic load, are higher in African Americans, even after controlling for 

income (Geronimus et al., 2006). Various biological, behavioral, and psychological 
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mechanisms have been proposed to explain the connection between stress and health (Kelly, 

Hertzman, & Daniels, 1997; McEwen, 2006). A potential mediator is body weight.

Stress may be related to body weight and weight change through several mechanisms. 

Individuals who eat in response to stress exhibit an increased preference for high fat and/or 

sweet foods (Epel, Lapidus, McEwen, & Brownell, 2001; Ng & Jeffery, 2003), which may 

lead to increased body weight. Stress may also deter an individual from engaging in physical 

activity (Ng & Jeffery, 2003). Excess body weight and physical inactivity have been linked 

to poor health outcomes (Fontaine, Redden, Wang, Westfall, & Allison, 2003; Mokdad, 

Marks, Stroup, & Gerberding, 2004; Must et al., 1999). Stress can also encourage dietary 

disinhibition, or lapses in dietary intake among dieting individuals (Balfour, Romano White, 

Schiffrin, Dougherty, & Dufresne, 1993). Individuals who are overweight or obese may be 

particularly vulnerable to dieting disinhibition (Bellisle et al., 2004; Cerrelli et al., 2005; 

Hainer et al., 2006), which may deter weight loss efforts.

Stress may also contribute to racial/ethnic differences in obesity. African Americans, 

particularly African American women (Davis, Clark, Carrese, Gary, & Cooper, 2005; 

Kumanyika, 2002a, 2002b; Kumanyika & Morssink, 1997), bear a disproportionate burden 

of the obesity epidemic (Ogden et al., 2006) and lose less weight than their White 

counterparts when in obesity treatment programs (Kumanyika, 2002a; Wing et al., 2004). 

The unique and/or added stress African Americans may experience in the context of U.S. 

society may contribute to differential obesity rates and modest success in weight 

management. The higher obesity rates within African American populations may contribute 

to the significant and broad range of racial/ethnic health disparities (Kumanyika, 2005).

Few studies have examined the contribution of stress to body weight, and the role of race/

ethnicity in the stress-body weight connection. Fewer studies have examined relationships 

between stress, race, and body weight in women and overweight individuals. In a national 

sample, men and women reporting a greater number of stressful days in the past 30 days had 

a higher body mass index (BMI) (Smith & McFall, 2005). Women reporting greater health, 

legal, and financial stress were more likely to be severely obese than women reporting less 

perceived stress (Wadden et al., 2006). Perceived stress was also related to higher baseline 

BMI in adult men and women with impaired glucose tolerance (Delahanty, Meigs, Hayden, 

Williamson, & Nathan, 2002). In young adult African American women, higher perceived 

stress was associated with greater overweight and decreased weight control behavior 

(Walcott-McQuigg, 1995), and higher work stress, conceptualized as job demand, was 

related to higher BMI among British women (Kivimaki et al., 2006). A cross-sectional study 

of adults with impaired glucose tolerance reported no interaction of race in the relationship 

between perceived stress and BMI (Delahanty et al., 2002).

Longitudinal examinations of stress and weight have identified that stress is associated with 

both greater weight gain and lower weight loss among overweight British men (Kivimaki et 

al., 2006), but no relationships were apparent between stress and weight in British women. 

Among leaner men (BMI < 22), higher levels of work stress were related to lower weight 

gain and higher weight loss (Kivimaki et al., 2006). In a Finnish sample, overweight men 

who lost at least 5% of their weight but regained more than they initially lost reported higher 
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levels of perceived stress than men who lost and maintained their weight loss (Sarlio-

Lahteenkorva, Rissanen, & Kaprio, 2000). However, no association between daily stress and 

weight trajectory was observed among women who had lost and regained weight.

Overall, few studies have examined the relationship between stress and body weight, 

particularly the contribution of stress to body weight longitudinally. To the authors’ 

knowledge, only two studies have addressed stress and weight longitudinally (Kivimaki et 

al., 2006; Sarlio-Lahteenkorva et al., 2000), and these relationships were examined in 

European samples. Furthermore, the role of race/ethnicity in relationships between stress 

and body weight in a multi-ethnic sample has only been examined in one cross-sectional 

study, which examined overweight US adults with impaired glucose tolerance (Delahanty et 

al., 2002).

Stress may play an important role in body weight, weight change, and related disparities, but 

the dearth of research about these relationships merits further examination. Thus, this 

analysis sought to examine relationships between stress, race, weight, and weight change.

Method

Cross-sectional and longitudinal associations between stress and weight were examined 

within the context of a randomized, controlled treatment outcome study that examined 

whether the addition of motivational interviewing (MI) sessions to a group-based behavioral 

weight control program for overweight women with type 2 diabetes produced greater weight 

loss than the weight loss program alone. Study methods and primary outcomes have been 

reported in greater detail (West, DiLillo, Bursac, Gore, & Greene, 2007). In brief, women 

were randomized to receive individual sessions of either MI or an attention placebo control 

as an adjunct to a group-based behavioral weight control program; experimental condition 

was the nature of the individual sessions and not the group-based behavioral weight control 

program. All women received the same weight loss program, which met weekly for 24 

weeks and was delivered by interventionists masked to experimental assignment. The 

program focused on dietary and physical activity habits, with a strong emphasis on goal 

setting and problem solving to achieve successful behavior change. Baseline data were 

obtained across two clinic visits and 6-month follow-up data at a single clinic visit. All 

research procedures were approved by the University of Alabama at Birmingham 

Institutional Review Board for Human Use and the University of Arkansas for Medical 

Sciences Institutional Review Board.

Study Sample

Overweight women with type 2 diabetes were recruited using newspaper and neighborhood 

advertising, direct mail solicitation, and physician referrals. Potential volunteers were phone 

screened and then invited to a group orientation where the study was described and informed 

consent obtained.

Women were eligible if they had type 2 diabetes treated by oral diabetes medications but not 

insulin, were overweight (BMI of 27- 50), and were generally healthy and could walk for 

exercise. Those with uncontrolled diabetes (HbA1c > 12%) or hypertension (diastolic blood 
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pressure > 90 or systolic blood pressure > 140) were referred to their physician for treatment 

and invited to re-screen. Exclusion criteria included pregnancy, recent significant weight loss 

(≥ 10 lbs), or a severe debilitating disease that might interfere with study participation. 

Volunteers obtained physician’s consent to participate and completed a 7-day diary 

monitoring dietary intake before study entry. A total of 561 women were screened with 217 

women (39% African American) randomized.

Measures

Measures were collected at baseline and 6 months by data collectors masked to treatment 

assignment. Body weight was measured without shoes using a calibrated balance beam 

scale. Height was measured without shoes using a wall-mounted stadiometer. BMI was 

calculated as weight [kg] / height [m]2. Weight change was calculated as the difference in 

weight between baseline and 6 months. Demographic information, including self-identified 

race/ethnicity was obtained by self report at baseline only. Perceived stress was assessed at 

baseline only with the Cohen 14-item Perceived Stress Scale (Cohen, Kamarck, & 

Mermelstein, 1983). The PSS assesses perceived stress on a global level over the previous 

month. Example items include “In the last month, how often have you been upset because of 

something that happened unexpectedly?” and “In the last month, how often have you felt 

that you were unable to control the important things in your life?” with responses ranging 

from ‘Never’ to ‘Often’. The PSS is scored by summing the items (scaled 0 to 4), with 7 

items reverse scored. PSS scores range from 0-56, with higher numbers indicating higher 

perceived stress. The scale has been demonstrated valid and reliable (Cohen et al., 1983) and 

has been used with African American populations (Culhane et al., 2001; Harville, Savitz, 

Dole, Thorp, & Herring, 2007).

Statistical Analyses

All analyses were conducted using SAS statistical software (Version 9.1). Descriptive 

statistics of the sample were generated and Spearman correlations were calculated to explore 

univariate associations between variables.

Multivariate regression analyses were used to examine cross-sectional and longitudinal 

relationships between stress and weight, controlling for potential confounding factors as 

identified, in part, through the correlation analyses. Longitudinal analyses of weight change 

controlled for baseline weight. Perceived stress did not differ by treatment group; therefore 

treatment condition was not included in the models. Where there were significant 

associations between stress and body weight, perceived stress was divided into tertiles and 

one-way ANOVAs with Tukey adjustments for multiple comparisons was conducted to 

assess differences in weight loss between stress groups.

Multiple regression and t-tests were conducted to compare differences in body weight at 

baseline and weight change over 6-months by race/ethnicity. Further, regression analyses 

and t-tests were conducted to assess whether levels of perceived stress differed by race/

ethnicity.

In longitudinal analyses of weight change, baseline weight was carried forward and imputed 

for body weight data missing at 6-months follow-up (N=7).
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Results

Over a third (39%) of the sample was African American and about half (54%) was married 

or cohabiting (See Table 1). The mean age was 53 years. A little over a third had completed 

at least a college education or more. The majority were employed and obese (88% with BMI 

≥30). Perceived stress scores averaged 19.4± 8.8, which is lower than that reported in an 

adult community sample (24.0±8.2)(Cohen et al., 1983), female college students (23.6± 7.6)

(Cohen et al., 1983), and pregnant women (23.5± 6.4)(Culhane et al., 2001).

Post hoc analyses examining the mean stress levels of completers (n=210) vs. non-

completers (n=7) revealed that those who dropped out before 6-month follow up tended to 

have higher levels of stress [25.3 ± 7.6] than those who completed 6-month follow up [19.2 

± 8.8], but the difference was not statistically significant (p=.08). Thus treatment condition 

was not considered a confounder and was omitted from analyses.

Demographic characteristics were examined for associations with perceived stress and 

weight (See Table 2). There was no relationship between race and weight at baseline. 

African Americans averaged 98.3 ± 15.6 kg at baseline and Whites 96.8 ± 17.1 kg (p=.35). 

Age and marriage were significantly correlated with baseline weight. Therefore, in 

multivariate models where baseline weight was the dependent variable, we controlled for 

these variables. Given the literature on race and weight (Kumanyika, 2002a, 2002b, 2005; 

Kumanyika, Wilson, & Guilford-Davenport, 1993) and a main focus on race in our analyses, 

race was also controlled for in regression analyses where baseline weight was the dependent 

variable.

Baseline perceived stress was not associated with weight at study entry. However, the 

correlation between perceived stress and race bordered on statistical significance (p=0.05). 

This trend in the relationship between race and perceived stress was confirmed with a two 

sample t-test in which African Americans reported greater mean levels of stress (20.7 ± 8.8) 

than Whites (18.3 ± 8.5; p=.08). The association between race and stress did not change 

substantially when controlling for age and marital status (p=.07). There were no significant 

interactions between race and perceived stress in relationship to weight at baseline.

Perceived stress scores were significantly correlated with weight change (Table 2) such that 

higher perceived stress was associated with a positive weight change gain. Weight change 

was also significantly correlated with both race and baseline weight. Group comparisons 

indicated that Whites lost 1.6 ± 0.66 kg more weight than African Americans (p=.02) but 

there was no interaction between race, perceived stress and weight change. Therefore, 

subsequent longitudinal models examining stress and weight change controlled for baseline 

weight and race.

In multivariate models, perceived stress was significantly related to weight change from 

baseline to 6-months, with women who reported higher levels of perceived stress at baseline 

losing less weight then women with lower levels of perceived stress. Specifically, with every 

1 unit decrease in perceived stress, women lost 0.10 ± .04 kg more weight (p<.05). 

Controlling for demographic variables (baseline weight, race), the amount of weight lost per 

unit decrease in stress level was attenuated (0.09 ± .04 kg greater weight loss) but remained 
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significant (p<.05). To further explore the relationship between perceived stress level and 

weight loss, perceived stress scale scores were divided into tertiles, and mean weight loss 

was calculated for each stress tertile (Figure 1). Those in the lowest stress quartile (scores 

ranging from 2 to 16) had a mean weight loss of 5.2 ± 4.9 kg, compared with a mean weight 

loss of 3.5 ± 4.9 kg for the second stress quartile (scores of 17 to 22) and 3.0 ± 4.0 kg among 

those in the highest stress quartile (scores of 22 to 47). Women in the lowest stress group 

had significantly greater weight loss (5.2 ± 4.9 kg) compared to those in the highest stress 

group (3.0 ± 4.0 kg; p=.01), with women in the middle stress quartile not differing 

significantly in weight loss from either the lowest or the highest stress groups.

Discussion

In our sample of overweight and obese women with type 2 diabetes, higher levels of 

perceived stress were related to smaller weight losses over 6-months. These results are 

consistent with other longitudinal studies of stress and weight, which reported significant 

relationships between stress and weight regain after weight loss (Sarlio-Lahteenkorva et al., 

2000) and lower weight loss (Kivimaki et al., 2006) among men. Contrary to the literature 

reporting significant cross-sectional associations between stress and body weight (Delahanty 

et al., 2002; Smith & McFall, 2005; Wadden et al., 2006; Walcott-McQuigg, 1995), there 

were no relationships between stress and baseline body weight in our sample. Consistent 

with the body of literature on race/ethnicity and stress, there was a trend in the association 

between perceived stress and race/ethnicity (Geronimus et al., 2006; Schulz et al., 2000; 

Turner & Avison, 2003), with African American women reporting higher levels of mean 

stress compared to White women. Although race was related to weight change, with African 

American women losing less weight than White women, there were no relationships 

between race/ethnicity and baseline weight.

Some of our results may have differed from other studies that have been conducted because 

of the specialized nature of our sample, which consisted of an ethnically diverse group of 

overweight and obese US women with type 2 diabetes participating in a weight loss 

program. The restricted range in baseline body weight in the sample may have precluded 

cross-sectional relationships between baseline body weight and other variables. Higher 

stress levels have been reported among individuals with diabetes than are evident among 

non-diabetic individuals (Smith, 2004), which may have also complicated the intricate 

relationships between race/ethnicity and stress.

Future studies of stress, race/ethnicity, and body weight would benefit from using 

multidimensional measures of stress. Race/ethnicity may relate differently to various aspects 

of stress (perceived vs. objective, psychological vs. physiological, chronic/global vs. acute, 

accumulative, daily hassles), which may influence body weight and weight loss in myriad 

ways. There may have been more pronounced relationships between race, stress, and body 

weight in our sample if different aspects of stress were examined. Our study examined 

global perceived stress, and may not have captured situation-specific stressors related to the 

racism experienced by African Americans (Clark, Anderson, Clark, & Williams, 1999; 

Dressler, Oths, & Gravlee, 2005; Williams, 1999; Williams, Neighbors, & Jackson, 2003). In 

an African American sample of individuals with diabetes, 94% of participants reported 
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experiencing racial discrimination at some time, with African American women reporting 

higher levels of stress due to discrimination compared to African American men (Wagner & 

Abbott, 2007). The African American women in our sample may have also had more active 

coping mechanisms to counter stress, resulting in less pronounced differences in mean stress 

levels compared to the white women in our sample, although a trend between race/ethnicity 

and stress existed. Thus, the unique stress African Americans experience, which may 

contribute to differential weight and weight loss, may not have been adequately assessed 

with the measures used (Davis et al., 2005; Kumanyika, 2002a, 2002b; Kumanyika & 

Morssink, 1997).

Limitations in our study include the sample of individuals with diabetes and the exclusive 

focus on women, both of which must temper broad generalizations. Despite these 

limitations, however, this study examines cross-sectional and longitudinal relationships 

between perceived stress and body weight in an ethnically diverse sample. To our 

knowledge, this is the first study to assess the relationship between stress and weight change 

in a US sample, in an ethnically diverse sample, and in a sample of women with type 2 

diabetes. Although the magnitude of the weight loss is modest, the relationship between 

weight loss and perceived stress is significant and lends credence for future examinations of 

stress and successful weight loss outcomes.

Our study provides preliminary information that may serve to guide the design of future 

weight loss treatment programs. We found that individuals who are likely to drop out of a 

behavioral weight loss program tend to be more stressed than those who remain engaged. 

Furthermore, among women with type 2 diabetes, lower levels of perceived stress were 

associated with greater weight loss. With every 1 point decrease in perceived stress, women 

lost an additional 0.10 kg ± 0.04. Therefore, inclusion of a strong stress management 

component in behavioral weight loss programs might facilitate weight loss, at least among 

those individuals with elevated stress levels, and also may serve to retain women with 

diabetes who are likely to drop out. This role of stress and weight change may be specific to 

overweight and obese US women with type 2 diabetes. Future work in stress and weight 

change is needed to better understand the role of stress and stress management in weight loss 

interventions for the broader range of overweight individuals.

The relationships between stress, race, and weight change are intricate and in need of future 

delineation. Our results add to the scant existing literature by lending some understanding to 

these complex relationships, and contribute to the call for future research in this area. Future 

research contributing to the science of weight loss in diverse populations, and to the 

understanding of psychosocial factors in body weight and body weight management, would 

benefit from further examinations of stress, race, and body weight. Our hope is that through 

providing an initial step towards these efforts, the current study will provoke an increased 

interest in these important and interesting factors.
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Figure 1. 
Mean weight loss (kg) at 6-month follow-up by stress tertiles

Kim et al. Page 10

Health Psychol. Author manuscript; available in PMC 2016 November 18.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kim et al. Page 11

Ta
b

le
 1

Sa
m

pl
e 

C
ha

ra
ct

er
is

tic
s 

an
d 

O
ut

co
m

es
 (

M
ea

n 
±

 S
D

 u
nl

es
s 

ot
he

rw
is

e 
no

te
d)

V
ar

ia
bl

e
To

ta
l S

am
pl

e 
(n

=2
17

)
W

hi
te

 W
om

en
B

la
ck

 W
om

en

A
fr

ic
an

 A
m

er
ic

an
 (

%
)

39
n=

13
3

n=
84

M
ar

ri
ed

 (
%

)
54

56
52

A
ge

 (
ye

ar
s)

53
 ±

 1
0

55
.6

 ±
 1

1
49

.2
 ±

 8
.9

C
ol

le
ge

 E
du

ca
tio

n 
or

 h
ig

he
r 

(%
)

35
34

37

E
m

pl
oy

ed
 (

%
)

68
60

81

W
ei

gh
t (

kg
)

97
 ±

 1
6

97
 ±

 1
7

98
 ±

 1
6

B
M

I
36

.5
 ±

 5
.5

36
.4

 ±
 5

.7
36

.7
 ±

 5
.1

O
be

se
 (

B
M

I 
≥ 

30
) 

(%
)

88
85

92

Pe
rc

ei
ve

d 
St

re
ss

19
.4

±
 8

.8
18

.6
 ±

 8
.6

20
.8

 ±
 8

.9

Health Psychol. Author manuscript; available in PMC 2016 November 18.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kim et al. Page 12

Ta
b

le
 2

Sp
ea

rm
an

 C
or

re
la

tio
ns

 a
m

on
g 

Pe
rc

ei
ve

d 
St

re
ss

, s
el

ec
te

d 
W

ei
gh

t v
ar

ia
bl

es
, a

nd
 s

el
ec

te
d 

D
em

og
ra

ph
ic

s

Va
ri

ab
le

s
W

ei
gh

t-
B

as
el

in
e

W
ei

gh
t 

ch
an

ge
1

A
ge

R
ac

e
E

du
ca

ti
on

E
m

pl
oy

m
en

t
M

ar
ri

ag
e

Pe
rc

ei
ve

d 
St

re
ss

.0
8

.1
7*

−
.2

4*
**

−
.1

3
−

.0
3

−
.0

4
−

.1
7*

W
ei

gh
t-

ba
se

lin
e

--
-

−
.1

4*
−

.2
6*

**
−

.0
5

−
.0

3
−

.1
3

−
.1

6*

W
ei

gh
t c

ha
ng

e1
--

-
--

-
−

.0
8

−
.1

4*
.0

9
−

.0
7

.0
5

A
ge

--
-

--
-

--
-

.3
3*

**
−

.1
4*

.4
5*

**
.2

6*
**

R
ac

e
--

-
--

-
--

-
--

-
−

.0
8

.2
2*

*
.1

4*

E
du

ca
tio

n
--

-
--

-
--

-
--

-
--

-
−

.1
9*

*
−

.0
9

E
m

pl
oy

m
en

t
--

-
--

-
--

-
--

-
--

-
--

-
.1

3

1 W
ei

gh
t a

t 6
-m

on
th

 f
ol

lo
w

 m
in

us
 w

ei
gh

t a
t b

as
el

in
e

* =
p<

05

**
=

p<
01

**
* =

p<
00

1

Health Psychol. Author manuscript; available in PMC 2016 November 18.


	Abstract
	Method
	Study Sample
	Measures
	Statistical Analyses

	Results
	Discussion
	References
	Figure 1
	Table 1
	Table 2

