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Abstract
Researchers have proposed and tested many theories to understand gender differences in stress experiences.
However, little research has identiﬁed differences between subgroups of women in terms of stress sources,
symptoms, coping strategies and help‐seeking behaviour. The purpose of this study was to examine these
characteristics of women seeking help for stress management through a digital health coaching programme. We
examined cross‐sectional data from 63,690 women between the ages of 18 and 59 years who participated in the
stress management programme from 2001 to 2008. We divided the sample into age groups to identify
developmental patterns in their stress characteristics.
Work, time demands and psychological reactions to stress were consistent concerns, whereas between‐group
comparisons indicated diverse stress characteristics by age group. Importantly, women at all ages reported being
uncomfortable asking for help. The ﬁndings suggest that technology‐based solutions like digital health coaching
may reach women who may not otherwise seek or receive help for stress management. The results also emphasize
the importance of considering the unique characteristics of women when providing them stress management
interventions. Copyright © 2011 John Wiley & Sons, Ltd.
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Introduction
Stress was originally deﬁned by Selye (1976) as the
non‐speciﬁc response of the body to any demand. In
current usage, the term typically refers to both
physiological and psychological responses to increased
demands on the organism. Stress is a high‐prevalence
global problem. A 2006 international poll showed that
nearly 75% of residents of developed countries
reported feeling stressed on a daily basis (Associated
Press‐Ipsos, 2006). The Stress in America survey
assessed attitudes and perceptions of stress among
1848 US adults. Over half of respondents (52%) were
concerned about their current stress level, whereas one
in three reported experiencing an extreme degree of
stress (APA, 2009).
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.

Although the exact psychobiological mechanisms
remain elusive, stress is linked to many common,
costly health conditions, including cardiovascular
disease (Hamer, Molloy, & Stamatakis, 2008), obesity
(Laitinen, Ek, & Sovio, 2002), asthma (Priftis &
Anthracopoulos, 2008), headaches (Martin, Lae, &
Reece, 2007), migraines (Mathews, Stubits, & Nigam,
1982), irritable bowel syndrome (Locke, Weaver,
Melton, & Talley, 2004), lupus, rheumatoid arthritis
(Jacobs et al., 2001) and diabetes (Shiloah & Rapoport,
2006). Many exacerbate difﬁculties with stress by
engaging in unhealthy coping behaviours such as
smoking, alcohol/drug use and over/undereating
(APA, 2009; Steptoe, Lipsey, & Wardle, 1998). These
behaviours themselves are well‐supported risk factors
for disease and compromised well‐being (Parrott,

D. L. Giusefﬁ et al.

Women Using a Web‐based Stress Management Programme

1995; Pohorecky, 1991; Smith, 2002; Thadani, 2002).
The Foundation for Integrated Research in Mental
Health (2007) estimated that more than three‐ﬁfths of
doctor visits worldwide are from stress‐related issues.
Women report higher levels of daily and chronic
stress compared with men (Matud, 2004). Women's
sources of stress differ from male counterparts.
Women are more likely to report home and family
life events (Oman & King, 2000) and caregiving roles
as stressful (Lee, 2001). Women in the United States
report higher rates of negative emotional reactions (e.g.
irritability, sadness) and physical symptoms (e.g.
headache, gastrointestinal complaints) in response to
stress (APA, 2009). Further, women are more likely to
use prescription medications and over/undereat to cope
with stress (APA, 2007, 2009).
Researchers have proposed many theories to explain
gender differences in stress experiences (Kessler &
McLeod, 1984; Ptacek, Smith, & Zanas, 1992; Rosario,
Shinn, Morch, & Huckabee, 1988). Although gender
comparisons have value, they tend to gloss over the
variability in women's stress experiences. There is
increasing interest among researchers in differences
between subgroups of women in terms of sources of
stress, stress symptoms, coping strategies and help‐
seeking behaviour (Banyard & Graham‐Bermann,
1993; Kayser, Sormanti, & Strainchamps, 1999). Rather
than examining how women differ from men in their
stress experiences, the intent of this paper was to better
describe the demographic, psychological and symptomatic characteristics of women experiencing stress.
One way to explore women's unique stress characteristics is to look at stress differences across the
lifespan. For example, stressors facing young adults are
different from older adults. A 2007 study assessed types
of stressors across the lifespan (Amirkhan & Auyeung,
2007). Young adults rated jobs/money (33%), school
(23%) and family (18%) as their top stressors, whereas
older adults rated jobs/money (39%), family (35%) and
health (7%) as their top stressors. Only 2% of young
adults reported health as a stressor (Amirkhan &
Auyeung, 2007). Overall, researchers found that adults
in their 20s reported more perceived stress than those in
their 50s (Stone, Schwartz, Broderick, & Deaton, 2010).
Young adults also reported greater psychological
distress including anger and physical symptoms in
response to stress (Neupert, Almeida, & Charles, 2007).
The ability to self‐regulate emotion when dealing
with stress increases with age (Compas, 1998).
Although different types of coping strategies—problem
solving, distraction, avoidance, blame, acceptance and
social support—are employed throughout the lifespan,
the extent to which they are utilized varies. As age
increases, problem‐solving coping strategies increase,
and avoidance coping strategies decrease (Amirkhan &
Auyeung, 2007). Social support can be an effective
buffer against stress as well as a resource to turn to for
help with coping with stress (Cohen, Gottlieb, &

Underwood, 2000; Cohen & Wills, 1985). Actual or
perceived social support has been linked to positive
health outcomes in diverse populations across all age
groups (Cohen & Wills, 1985; Ozbay, Fitterling,
Charney, & Southwick, 2008).
Despite the high prevalence and impact of stress
problems across the lifespan, relatively few people seek
professional help. Although 69% of US adults agreed
that a mental health professional could enhance stress
management, only 7% sought professional help (APA,
2007). Research indicates that factors such as situational
barriers (e.g. unsure where to go to get help, inconvenient), ﬁnancial barriers, perceived lack of effectiveness and the desire to solve problems on one's own hold
back many with mental health problems from seeking
treatment (Kessler et al., 2001). In a survey of UK adults,
81% of respondents said they would seek help only if
their physical health were really suffering as a result of
stress (Oliver, Pearson, Coe, & Gunnell, 2005). Young
adults appear to be particularly affected by the stigma
associated with mental illness (Crisp & Rickwood, 2006;
Donald, Dower, Lucke, & Rachael, 2000).
Little research has focused on the characteristics of
women seeking help for stress management, including
demographics, attitudes, symptoms and coping strategies. This study examines the characteristics of
women aged 18 to 59 years who participated in a
web‐based intervention called digital health coaching.
The term ‘digital health coaching’ is increasingly being
used to identify technology‐based, automated interventions to differentiate them from multimedia
psycho‐educational programmes or generic health‐
related information delivered electronically (Strecher,
2009). Because digital health coaching can generate
high participation rates and routinely collects data, it
provides an opportunity to study a large sample of
women seeking help for stress, thereby identifying the
speciﬁc needs and concerns of this population.
We hypothesized that within a sample of female
participants in digital health coaching programme for
stress management (1) the sources of stress would vary
by age, reﬂecting the corresponding developmental
challenges; (2) older women would experience less
psychological distress related to stress than their
younger counterparts; and (3) there would be
differences in coping strategies between age groups,
reﬂecting the more extensive life experiences of older
women. Lastly, we also sought to determine how the
help‐seeking sample compared with women who
reported experiencing stress but did not participate
in the stress management intervention.

Materials and methods
Participants
This study analysed the responses of 63,690 women
who enrolled in a digital health coaching programme
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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for stress management between 2001 and 2008. Their
ages ranged from 18 to 59 years. Participants were
geographically dispersed throughout the United
States.
Inclusion criteria
Participating employers and health insurance plans
purchased digital health coaching programmes,
including a health‐risk appraisal (HRA) and the
stress management programme, from a commercial
vendor. The digital coaching programmes were offered
to employees or health insurance plan members as
part of their health beneﬁt offerings. Participants in
the study were either employees or their family
members, or members of the health insurance plans
in question.
Study design
This was a retrospective, descriptive study. The sample
was divided into generational groups by decade (18–29,
30–39, 40–49 and 50–59) in order to identify variation
in the participants' stress characteristics across the
lifespan. Because the study was cross‐sectional in nature,
the age groups were not intended to make broad,
generalized statements about the individuals' patterns of
development.
Prospective participants were recruited by mailings,
emails and posted communications about the digital
coaching programmes. Invitations were sent by
employers or health insurance plans to eligible
participants. The invitation contained instructions on
how to access the digital coaching programmes and
provided access codes necessary for enrollment.
Employers and health insurance plans encouraged
employees and members to complete an online HRA
annually, as a health promotion strategy. The HRA was
used to identify risk factors, including stress. During
the study's time frame (2001 to 2008), 181,464 women
aged 18 to 59 years reported in the HRA that they were
fairly often or very often stressed during the past month.
Of these high‐risk women, 35.1% took the digital
coaching programme for stress management. The
high‐risk women who did not participate in the stress
management programme served as the non‐participant
comparison group for this study.
Prior to enrolling in the digital coaching programme,
participants were instructed to read a statement of
informed consent. The informed consent included
permission to evaluate data in an aggregated, de‐
identiﬁed manner for research purposes. The participants
opted in if they understood the details of participation,
their level of involvement in the study and their rights as a
participant. The informed consent and the study protocol
were reviewed and approved by an independent
institutional review board.
Participants in the stress management digital
coaching programme completed the online baseline
questionnaire, as described below.
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.

Women Using a Web‐based Stress Management Programme

Materials
Online baseline questionnaire
The programme architecture required that participants complete a baseline assessment before receiving
the tailored digital coaching plan. The baseline
assessment included 29 questions covering demographic, medical and psychographic information, as
well as quality of life and health. The participants
were asked about their sources of stress, how stress
affected them physically, emotionally and interpersonally and their coping strategies (both healthy and
unhealthy). The section below describes measures
used to assess stress‐related variables. The digital
health coaching intervention was described in a prior
publication (Wiegand, Luedtke, Mona Nair, Aleles, &
McCloskey, 2010).
Stress levels
The four‐item validated version Perceived Stress
Scale (PSS‐4) (Cohen, Kamarck, & Mermelstein, 1983)
was embedded within the online assessment and was
used to identify symptomatic stress levels. Three other
questions from the PSS long form were added to the
four‐item version for descriptive purposes to identify
the participants' emotional responses to stress and the
degree to which they felt they could effectively deal
with stress (Cohen et al., 1983). See Table I for PSS
items used. The total PSS score was calculated from the
PSS‐4. The higher the total PSS score, the higher the
stress level.
Sources of stress
Participants were asked about the major categories
of stressors: daily work or activity, ﬁnancial situation,
home and family life, personal and social life and
health (Rahe & Tolles, 2002). The responses for each
category were adopted from the 43 life stressful events
in the Social Readjustment Rating Scale (SRRS)
(Holmes & Rahe, 1967). The SRRS validity extends
to different populations within the United States
(Komaroff, Masuda, & Holmes, 1968) as well as cross‐
culturally (Woon, Masuda, Wagner, & Holmes, 1971).
Participants were asked to identify one primary
source from the major categories of stressors. Situational stressors resulting from speciﬁc environments or
circumstances were assessed by asking participants
which situations (work or school responsibilities, family
responsibilities or both) made it difﬁcult to meet their
life demands.
Stress symptoms
The Brief Stress and Coping Inventory (BSCI) is the
short form of the Stress and Coping Inventory (SCI)
(Rahe & Tolles, 2002) and is used to identify stress
symptoms and coping through 10 subscales (Rahe &
Tolles, 2002). Items from only three subscales (physical
symptoms, psychological symptoms and behaviours and
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Table I. Items adopted from the Perceived Stress Scale (PSS) short and long forms
PSS version†

Item
In
In
In
In
In
In
In

the
the
the
the
the
the
the

last
last
last
last
last
last
last

month,
month,
month,
month,
month,
month,
month,

how
how
how
how
how
how
how

often
often
often
often
often
often
often

have
have
have
have
have
have
have

you
you
you
you
you
you
you

felt that you were unable to control the important things in your life?
felt conﬁdent about your ability to handle your personal problems?
felt that things were going your way?
felt difﬁculties were piling up so high that you could not overcome them?
felt nervous or stressed?
been angered because of things outside of your control?
felt that you were on top of things?

English;
English;
English;
English;
English;
English;
English;

four items
four items
four items
four items
14 items
14 items
14 items

Note. The response to each item was a ﬁve‐point Likert type scale: 0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very often.
Cohen et al., 1983.

†

emotions) were integrated into the online baseline
questionnaire.
The participants were asked which stress symptoms
they experienced: physical symptoms (e.g. headache,
upset stomach), psychological symptoms (e.g. decreased
concentration, excessive worry or anxiety) and behaviours and emotions (e.g. difﬁculty sleeping, lack
enjoyment from usual activities). The participants
were also asked to identify their greatest concern related
to stress symptoms (physical symptoms, emotional
reactions or changes in behaviour).
The three subscales used in this study (physical
symptoms, psychological symptoms and behaviours and
emotions) from the BSCI were validated against the
correlating subscales (physical symptoms, psychological
symptoms and behaviours and emotions) in the long SCI
instrument (Rahe & Tolles, 2002). Because not all
items in the subscales were used, subscale scores were
not calculated.
Coping strategies
The Coping Styles Questionnaire was employed to
assess the participants' coping techniques (Davis,
Eshelman, & McKay, 2000). Effective coping also
includes stress prevention techniques such as managing time effectively and scheduling planned relaxation
activities. The perception of available social support is
strongly correlated to the beneﬁts of social support
regardless of the actual level of support available
(Barrera, 1986; Wetherington & Kessler, 1986).
Participants were asked to identify their perceived
available social support in the baseline questionnaire
by selecting statements that were true for them (e.g. I
feel that I get enough support from my family or friends
when I need help).
Self‐efﬁcacy
Bandura (1977) describes self‐efﬁcacy as an individual's belief that he or she is capable of engaging in a
speciﬁc behaviour. Degree of self‐efﬁcacy has been
found to predict whether individuals will continue to
engage in positive coping strategies in the face of
obstacles. Self‐efﬁcacy to manage stress was assessed by

using two constructs: motivation to manage stress and
conﬁdence to manage stress.
Web‐based health‐risk appraisal
The HRA data were used to compare study
participants with non‐participants at comparable levels
of risk for stress‐related problems. Non‐participants
were women who reported high levels of stress (fairly
often or very often stressed in the last month) but did
not go on to participate in the digital coaching
programme for stress management. Participants and
non‐participants were compared on stages of change to
manage stress (Prochaska & Velicer, 1997). Drawn
from the transtheoretical model, the ﬁve stages of
change—precontemplation, contemplation, preparation, action and maintenance—described the process
of changing health‐related behaviours.
For stress management, the precontemplation stage
included individuals who neither intended to manage
their stress nor planned on doing so in the next
6 months. Those in the contemplation stage were
thinking about managing their stress in the next
6 months but had not made a commitment to take
action. Individuals attempting to manage their stress in
the last 30 days were in the preparation stage, whereas
the action stage described those who were consistently
managing their stress but had done so for less than
6 months. Finally, the maintenance stage characterized
individuals who had actively managed their stress for at
least 6 months (Prochaska & Velicer, 1997). In
addition to the stages of the change model, other
measures of comparison included an adapted version
of the PSS (Cohen et al., 1983), motivation to manage
stress and conﬁdence to manage stress.
Statistical analyses
Between‐group comparisons (age groups) were made
using chi‐square tests for categorical data and one‐way
analysis of variance (ANOVA) for continuous variables. In light of the large sample size, we adopted a
more conservative p‐value of 0.001 for these analyses,
so only those with a value lower than 0.001 were
considered statistically signiﬁcant. For variables with
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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to 59 years felt the same. Younger women (18 to
29 years old) were also more likely to have difﬁculties
pile up while under stress and feel angered that things
were out of their control. Reports of lacking control
appeared to gradually lessen with increased age. A
higher percentage of older women (50 to 59 years old)
reported feeling on top of things and that things were
going their way.
Table II also shows that the seven items and total
PSS score (calculated using the PSS‐4) were signiﬁcantly different between the four age groups as tested
by one‐way ANOVA (p < 0.0001). Post hoc analyses
revealed a consistent pattern of similar differences
between pairs of age groups (Table VI).

signiﬁcant difference between age groups, post hoc
pairwise comparisons (six pairs) were performed with
Bonferroni adjustment for multiple comparisons. Each
of the pairwise comparisons was tested at a signiﬁcant
level of 0.000167 (0.001/6). All statistical analyses were
done with SPSS for Windows, version 15.0 (SPSS Inc,
Chicago, IL, USA).

Results
Characteristics of stress programme
participants
The mean sample age for participants was 39.4 years
[standard deviation (SD) = 10.4, N = 63,690]. white
women were overly represented in the sample, and this
representation increased with age (68% to 82%,
p < 0.0001). The sample tended to be highly educated
with 87.7% having a degree beyond a high school diploma
(p < 0.001). Women aged 18 to 29 years were least likely
to be employed, but the percent of women employed for
other age groups was consistent (18–29 = 86.7%;
30–39 = 93.9%; 40–49 = 95.2%; 50–59 = 93.4%,
p < 0.0001).

Source of stress
Table III summarizes women's self‐reported source(s)
of stress based on the SRRS (Holmes & Rahe, 1967).
Work was the primary source of stress for women of all
ages but was proportionately higher in older women
(50 to 59 years old). Older women (50 to 59 years old)
were more likely to report health as a primary stress
source than younger women (18 to 29 years old).
Younger women (18 to 29 years old) were more likely
to report personal and social life or school as their
primary stressor compared with older women (50 to
59 years old). Financial stressors were common across
the age groups but tended to decrease in older women
(50 to 59 years old). Post hoc analyses between pairs of
age groups revealed a consistent pattern of similar
differences (Table VI).

Stress level
The PSS scores by age group are expressed as
means ± SDs in Table II. Younger women (18 to
29 years old) reported higher stress scores. For
example, 71% of women aged 18 to 29 years reported
feeling nervous, whereas only 55% of women aged 50
Table II. Perceived stress scores by age stratiﬁcation

In the last month, how often have you felt that you
were unable to control the important things in your life?
In the last month, how often have you felt conﬁdent
about your ability to handle your personal problems?
In the last month, how often have you felt that things
were going your way?
In the last month, how often have you felt difﬁculties were
piling up so high that you could not overcome them?
In the last month, how often have you felt nervous
and ‘stressed’?
In the last month, how often have you been angered
because of things that were outside of your control?
In the last month, how often have you felt you were
on top of things?
Total perceived stress score (0–16)

18–29 years

30–39 years

40–49 years

50–59 years

Effect sizes

Between
group

(N = 12,692)

(N = 18,225) (N = 18,311)

(N = 14,462)

(Cohen's d)

Mean

SD

Mean

SD

Mean

SD

Mean

SD

2.20

1.03

2.16

1.02

2.11

1.04

2.09

1.05

0.04

p < 0.0001*

2.34

0.88

2.41

0.89

2.48

0.92

2.54

0.93

0.08

p < 0.0001*

2.11

0.83

2.12

0.83

2.18

0.85

2.26

0.84

0.07

p < 0.0001*

2.21

1.11

2.16

1.09

2.04

1.10

1.92

1.10

0.10

p < 0.0001*

3.02

0.91

2.88

0.92

2.74

0.95

2.66

0.96

0.14

p < 0.0001*

2.49

1.01

2.41

0.99

2.28

1.00

2.20

1.01

0.11

p < 0.0001*

2.09

0.84

2.07

0.84

2.14

0.87

2.20

0.86

0.06

p < 0.0001*

7.96

2.90

7.80

2.89

7.48

2.96

7.21

2.98

0.09

p < 0.0001*

Note. The ﬁrst four items are the validated PSS‐4 and were used to calculate the total PSS score. The higher the total PSS score, the higher the
stress level.
* The seven items and the total PSS score were signiﬁcantly different between four age groups, as tested by one‐way analysis of variance (ANOVA),
p < 0.0001.
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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Table III. Sources of stress
18 to 29 years 30 to 39 years 40 to 49 years 50 to 59 years

Effect size

(N = 12,692; %) (N = 18,225; %) (N = 18,311; %) (N = 14,462; %) (Cohen's w)

Between
group

†

Primary stress source
Work
School
Money
Home and family
Personal and social life
Health
Work stress
Too much work
Not enough control
Conﬂict with a coworker
Distractions
Change in work conditions
None of the above
Financial stress
Increase in income
Inadequate to meet basic expenses
Loss or damage to property
Paying bills
Decrease in income
Major purchase
None of the above
Home and family stress
Ended relationship
Change in health of a loved one
Take care of others
Death of loved one
Change in residence
None of the above
Personal and social life stress
New relationship
Engaged or married
Relationship problems
None of the above
Health stress
Frequent illness
Recovered from illness or injury
Diagnosed with illness or injury
None of the above
Situational stress†
Not enough time to spend with family because
of work or school
Family makes it hard to do well at work or school
Work or school makes life hard
Hard to meet all demands in life

28.1
8.4
28.1
16.8
14.6
3.9

31.5
1.8
25.7
26.5
9.8
4.6

34.8
1.0
21.3
28.4
7.9
6.7

38.8
0.5
17.7
26.9
7.5
8.7

p < 0.0001*

0.25

28.1
23.5
21.4
38.0
39.9
16.7

31.9
23.5
17.7
31.0
35.3
19.6

34.0
22.6
17.3
26.6
33.1
21.4

33.3
23.7
15.9
24.7
31.5
23.3

0.05
0.01
0.05
0.10
0.06
0.06

p < 0.0001*
p = 0.064
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

12.4
48.8
7.1
41.8
12.0
21.7
9.7

7.7
45.0
6.7
38.7
13.2
19.0
11.9

5.4
44.6
6.6
31.0
13.8
15.7
16.0

4.1
47.4
5.9
22.9
13.4
13.8
18.8

0.11
0.03
0.02
0.15
0.02
0.08
0.10

p < 0.0001*
p < 0.0001*
p < 0.0005*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

13.3
15.1
6.8
14.2
41.9
36.6

10.8
15.3
9.2
13.6
22.3
49.8

9.4
19.7
15.1
14.8
13.3
51.0

6.1
22.7
20.1
16.2
9.9
49.5

0.08
0.08
0.15
0.03
0.28
0.11

p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

19.7
15.8
42.1
33.3

10.6
7.7
37.9
47.8

6.7
3.4
32.0
58.7

4.1
1.9
25.3
68.1

0.18
0.20
0.13
0.24

p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

18.5
5.1
5.3
71.9

16.3
6.1
5.4
73.2

14.2
73.
6.5
73.3

12.7
7.9
7.6
73.5

0.06
0.04
0.04
0.01

p < 0.0001*
p < 0.0001*
p < 0.0001*
p = 0.011

19.6

20.2

18.2

15.5

5.3
30.3
44.8

5.3
21.0
53.4

5.2
19.3
57.0

4.5
18.7
61.4

p < 0.0001*

0.13

* All sources of stress items were signiﬁcantly different between the four age groups, as tested by one‐way analysis of variance (ANOVA),
p < 0.0001 except for Not enough control.
†
Forced choice item.

All sources of work stress were signiﬁcantly different
between the four age groups, as tested by chi‐square
test (p < 0.0001), except for the not enough control item.
Younger women (aged 18 to 29 years) were also more
likely to be stressed by conﬂict with coworkers and

changes in their work conditions. With only a few
exceptions, post hoc analyses between pairs of age
groups revealed a similar pattern of differences
(Table VI). For home and family stress, younger
women (18 to 29 years old) were more likely to report
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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ending a relationship or a change in residence as major
stressors. Older women (50 to 59 years old) were three
times more likely than their younger counterparts to
report stress in response to taking care of others. All
sources of home and family stress were signiﬁcantly
different between the four age groups, as tested by chi‐
square tests (p < 0.0001). With only a few exceptions,
post hoc analyses between pairs of age groups revealed
similar trends (Table VI).
With respect to situational stressors, older women
(aged 50 to 59 years) tended to struggle with too many
demands and not enough time to meet them. All pairs
were statistically signiﬁcant for situational stressors
(p < 0.0001).
Stress symptoms
Table IV presents the reported symptoms. There were
signiﬁcant differences among the four age groups on
the prevalence of stress symptoms, except for fatigue, as
tested by the chi‐square test (p < 0.0001). Post hoc
analyses between pairs of age groups revealed similar
trends across all categories of symptoms, with
somewhat fewer signiﬁcant differences observed between the youngest (18–29 versus 30–39) and the
oldest (40–49 versus 50–59) pairs of participants
(Table VI).
Physical symptoms
Women aged 18 to 39 years were most likely to
experience headache as their most prevalent physical

symptom associated with stress (73.4%, p < 0.0001).
Although headache prevalence declined sharply for
women over 40 years old, it still occurred in more than
half of the women aged 50 to 59 years (51.5%,
p < 0.0001). Fatigue was also very common and
consistent across age groups. Gastrointestinal problems
and backache decreased with age. Not surprisingly,
chronic pain increased with age.
Psychological symptoms
Younger women (18 to 29 years old) were most
likely to report negative emotional reactions to stress.
Worry/anxiety was the most commonly reported
emotional symptom in the youngest group (76.0%,
p < 0.0001) compared with the older groups. Anger
and irritability were most frequently reported in
middle‐aged women (aged 30 to 39 years) (72.3%,
p < 0.0001).
Behavioural and emotional symptoms
Lack of interest (62.6%, p < 0.0001), loss of appetite
(27.0%, p < 0.001) and sleep disturbance (59.9%,
p < 0.001) were the most common behavioural and
emotional symptoms among 18 to 29 year olds, and
prevalence rates differed signiﬁcantly from their older
groups. For women aged 30 years and above, sleep
problems were the most common behavioural symptom and increased with age, rising from 62% for the
30‐ to 39‐year‐olds to 65.1% for the 40‐ to 49‐year‐olds
and 68% for women aged 50 to 59 years old.

Table IV. Common symptoms of stress by age
18 to 29 years

30 to 39 years

40 to 49 years

50 to 59 years

Effect size

(N = 12,692; %) (N = 18,225; %) (N = 18,311; %) (N = 14,462; %) (Cohen's w)
Physical symptoms
Headache
Backache
Chronic pain (other than headache or backache)
Fatigue
Gastrointestinal problems
None of the above
Psychological symptoms
Cannot concentrate
Worry or anxiety
Low mood
Anger or irritability
None of the above
Emotional and behavioural symptoms
Difﬁculty sleeping
Eat more
Eat less
Lack of interest
None of the above

Between
group

73.4
38.9
9.3
64.2
57.6
5.0

70.0
34.6
10.7
64.6
51.3
5.8

62.5
31.3
12.9
64.4
46.8
7.8

51.5
29.4
14.8
64.1
42.6
9.4

0.17
0.07
0.06
0.004
0.10
0.06

p < 0.0001*
p < 0.0001*
p < 0.0001*
p = 0.823
p < 0.0001*
p < 0.0001*

58.6
76.0
63.0
74.0
2.6

54.2
68.7
56.8
72.3
3.3

52.6
64.1
54.0
62.2
4.6

52.3
62.5
52.4
51.6
5.9

0.05
0.10
0.08
0.18
0.06

p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

59.9
47.1
27.0
62.6
6.0

62.4
47.9
21.2
58.6
6.1

65.1
48.8
17.5
54.8
6.0

67.8
51.1
14.0
52.4
5.9

0.06
0.03
0.11
0.07
0.003

p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p = 0.928

* All the items for stress symptoms between the four age groups were signiﬁcant, except for fatigue and none of the above for the four emotional
and behavioural symptoms, as tested by the chi‐square test, p < 0.0001.
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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Coping strategies
Older adults (50 to 59 years old) reported at baseline
that they were more conﬁdent in their ability to handle
personal problems, with half of them stating they were
fairly or very conﬁdent about managing stress. Only
40% of younger women (18 to 29 years old) felt
similarly conﬁdent.
Table V presents the most commonly used methods
for coping with stress by age group. Coping strategies
showed marked differences across age groups. One
striking ﬁnding is that younger women (18 to 29 years
old) were more likely to use unhealthy coping
strategies such as sleeping more, drinking more alcohol,
smoking and/or becoming irritable in response to stress.
Women aged 30 to 39 years were more likely to
report working harder and faster, while withdrawing
emotionally. On the other hand, older women (50 to
59 years old) learned to plan for and use healthier
stress management techniques. For example, older
women (50 to 59 years old) were more likely to feel
they were better at recognizing and preparing for
stressful situations. Older women (50 to 59 years old)
were also more likely to make time for relaxation and
practise speciﬁc stress management techniques. They
tended to pray or meditate more, remain active and

confront sources of stress more frequently than their
younger counterparts.
Women were asked about the social support
available to them as well as their comfort level in
asking for help. The youngest group (18 to 29 years
old) was more likely to seek out friends and ask for
help coping with stress than older women (Table V).
Only 56% of the sample reported having enough
support (p < 0.0001). Although most women (70%)
had a close conﬁdante available for personal matters
(p < 0.0001), women reported being uncomfortable
asking for help, with 62% to 65% by age group
indicating they were uncomfortable imposing on
others (p < 0.0001). Post hoc analyses generally showed
signiﬁcant differences between pairs of age groups with
a small number of exceptions (Table VI).
Non‐participants comparison
The non‐participant sample's average age was 39.7 years
(SD = 10.5, N = 165,442), and white women were
overly represented in the sample. Most (85.5%) went
beyond high school, and most worked outside the
home (71.8%). Although the percentages of demographic characteristics (age, race, education and
employment status) were similar for both the partici-

Table V. Coping strategies for stress management
18 to 29 years

30 to 39 years

40 to 49 years

50 to 59 years

Effect size

(N = 12,692; %) (N = 18,225; %) (N = 18,311; %) (N = 14,462; %) (Cohen's w)
Prevention techniques
Balance
Prepared
Planned relaxation
Stress management techniques
Manage time effectively
Enjoyable activities
None of the above
Coping techniques
Sleep more
Drink more caffeine
Seek out friends for support
Smoke cigarette
Ask for help
Distract myself
Pray or meditate
Drink alcohol
Physical activity
Get irritable
Relax, breathe and unwind
Confront stress and work to change
Ignore needs and work harder and faster
Shopping
Keep a journal
Withdraw emotionally

Between
group

34.0
23.7
11.7
13.7
29.4
31.8
29.8

31.3
25.2
12.1
14.4
27.5
25.0
33.4

34.3
28.1
17.8
17.3
30.2
26.6
30.2

33.5
29.3
22.7
21.8
30.0
30.2
27.6

0.03
0.05
0.12
0.08
0.02
0.06
0.05

p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

38.5
36.0
43.6
13.9
11.6
53.6
23.0
17.5
20.6
64.9
18.1
16.6
38.6
38.2
9.2
43.8

30.1
35.0
37.1
10.5
9.7
44.5
26.6
13.3
18.2
61.3
17.1
17.3
41.4
30.8
6.2
44.0

27.0
30.5
33.7
9.6
9.6
41.9
34.2
12.4
21.6
48.9
20.1
18.7
39.7
26.3
5.7
41.3

24.1
26.2
33.1
7.2
10.2
47.6
38.9
9.3
24.4
36.2
23.4
20.8
38.1
25.2
6.0
41.6

0.11
0.08
0.08
0.07
0.03
0.08
0.13
0.08
0.05
0.22
0.06
0.04
0.03
0.10
0.05
0.03

p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*
p < 0.0001*

* All the items for prevention and coping techniques between the four age groups were signiﬁcant, as tested by the chi‐square test, p < 0.0001.
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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Table VI. Post hoc analysis
18–29 versus 18–29 versus 18–29 versus 30–39 versus 30–39 versus 40–49 versus
30–39 years 40–49 years 50–59 years 40–49 years 50–59 years 50–59 years
Perceived stress score
In the last month, how often have you felt that you
were unable to control the important things in your
life?
In the last month, how often have you felt conﬁdent
about your ability to handle your personal problems?
In the last month, how often have you felt that things
were going your way?
In the last month, how often have you felt difﬁculties were
piling up so high that you could not overcome them?
In the last month, how often have you felt nervous and
‘stressed?’
In the last month, how often have you been angered
because of things that were outside of your control?
In the last month, how often have you felt you were on
top of things?
Total perceived stress score (0–16)
Work stress
Too much work
Not enough control
Conﬂict with a coworker
Distractions
Change in work conditions
None of the above
Home and family stress
Ended relationship
Change in health of a loved one
Take care of others
Death of loved one
Change in residence
None of the above
Financial stress
Increase in income
Income adequate to meet basic expenses
Loss or damage to property
Paying bills
Decrease in income
Major purchase
None of the above
Personal and social life stress
New relationship
Engaged or married
Relationship problems
None of the above
Health stress
Frequent illness
Recovered from illness or injury
Diagnosed with illness or injury
None of the above
Primary stress source
Work
School
Money
Home and Family
Personal and social life
Health
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Table VI. Continued
18–29 versus 18–29 versus 18–29 versus 30–39 versus 30–39 versus 40–49 versus
30–39 years 40–49 years 50–59 years 40–49 years 50–59 years 50–59 years
Situational stress
Not enough time to spend with family because of
work or school
Family makes it hard to do well at work or school
Work or school makes life hard
Hard to meet all demands in life
Physical symptoms
Headache
Backache
Chronic pain (other than headache or backache)
Fatigue
Gastrointestinal problems
Psychological symptoms
Cannot concentrate
Worry or anxiety
Low mood
Anger or irritability
None of the above
Emotional and behavioural symptoms
Difﬁculty sleeping
Eat more
Eat less
Lack of interest
None of the above
Prevention techniques
Balance
Prepared
Planned relaxation
Stress management techniques
Manage time effectively
Enjoyable activities
None of the above
Coping techniques
Sleep more
Drink more caffeine
Seek out friends for support
Smoke cigarette
Ask for help
Distract myself
Pray or meditate
Drink alcohol
Physical activity
Get irritable
Relax, breathe and unwind
Confront stress and work to change
Ignore needs and work harder and faster
Shopping
Keep a journal
Withdraw emotionally
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*Each of the pairwise comparisons was signiﬁcant at 0.000167 (0.001/6).

pants and the non‐participants, the differences between the two groups were statistically signiﬁcant
(p < 0.0001).

Participants had a lower stress behaviour score as
measured by the PSS (p < 0.0001) and a higher
motivation to manage stress (p < 0.0001) compared
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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with non‐participants. When examining the stages of
change model for stress management, the participants
were more likely to be in the contemplation stage
(35.8% versus 32.5%, p < 0.0001) or the preparation
stage (27.3% versus 24.2%, p < 0.0001) compared with
non‐participants, who were more likely to be in the
maintenance stage of stress management (26.3% versus
22.2%, p < 0.0001). The participants and the non‐
participants did not differ statistically on conﬁdence to
manage stress.

Discussion
Prior research has established that women are more
likely to exhibit higher levels of stress and stress
symptoms when compared with men (APA, 2009;
Matud, 2004), yet there is a paucity of research on
women's unique stress characteristics and help‐seeking
behaviour for stress management. In this study, we
speciﬁcally looked at a large sample of women
participating in a digital health coaching programme
for stress management. The sample of women
evaluated here allowed us to examine how stress
characteristics varied within speciﬁc age groups.
Although this is admittedly a cross‐sectional data
sample, the ﬁndings on sources of stress ﬁt a
developmental model (Table III). Younger women
(18 to 29 years old) had more concerns regarding life
transitions like graduation, a new job, dynamic
relationship status and changes in residence. Concerns
with money were also more prevalent in the younger
groups. Older women (50 to 59 years old) reported
greater concerns for their health, the health of loved
ones and their role as caretakers. Women of all ages
consistently identiﬁed work as a source of stress and
reported experiencing time pressures (Table III). Work
stress was proportionately higher in older women
(aged 50 to 59 years).
Over half of the participants reported experiencing
symptoms in response to stress (Table IV). Younger
women (aged 18 to 29 years) were most likely to report
negative emotional reactions to stress, which is
consistent with developmental patterns in the stress
literature (Neupert et al., 2007). However, unlike
previous stress research, anger and irritability were
most frequently reported in women aged 30 to 39 years
and not in the youngest age group, within which worry
and anxiety were the most commonly reported
psychological symptom.
Although the perception of lacking control appeared
relatively consistent across age groups, older women
(50 to 59 years old) were more conﬁdent and
comfortable regarding their ability to cope with stress
(Table V). They also used healthier coping strategies
relative to their younger counterparts. More speciﬁcally, the older group of women appeared to have
adopted a more proactive, meditative and accepting
approach to coping. This provides tentative support for
Stress and Health (2011) © 2011 John Wiley & Sons, Ltd.
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the notion that age and experience lead to a greater
level of self‐efﬁcacy and a healthier approach to dealing
with stress. However, it does not rule out the
possibility that younger women may beneﬁt from
more exposure to these stress prevention strategies
being used more frequently by their older counterparts. One of the potential beneﬁts of deploying
scalable interventions such as digital health coaching
to large populations is the opportunity to help young
women build the skills necessary to manage and
prevent stress earlier in life, instead of acquiring the
skills over decades of trial and error.
The participants and the non‐participants did not
differ signiﬁcantly on conﬁdence to manage stress, but
the participants were more motivated to manage their
stress. The participants and the non‐participants were
at different stages of change for managing stress. The
participants were in the contemplation or preparation
stage, which ﬁts the transtheoretical model given their
level of commitment to managing stress. The non‐
participants, who were more likely to be in the
maintenance stage, may have perceived that they are
handling their stress and therefore did not believe they
needed to participate in the digital health coaching
programme despite their high‐risk status.
Women are clearly interested in assistance with
stress management, as evidenced by the high number
of participants in the digital health coaching
programme. Technology‐based stress management
programmes are an increasingly attractive option,
since they are highly scalable and can be disseminated to unlimited numbers of participants at low
cost. A number of such programmes have been
developed in recent years, showing promising results
both in terms of symptomatic improvements and
user satisfaction (Hasson, Anderberg, Theorell, &
Arnetz, 2005; van Straten, Cuijpers, & Smits, 2008).
Increasingly, health insurance plans or employers
offer their members/employees access to digital
health coaching to promote good health, prevent
disease and provide stress management tools
(Bedrosian, Striegel‐Moore, Wang, & Schwartz,
2010; Naydeck, Pearson, Ozminkowski, Day, &
Goetzel, 2008; Schwartz et al., 2011).
Although social support has been found to mitigate
the impact of stress (Cohen & Wills, 1985), many
women reported being dissatisﬁed with their social
support available. Even though most women (70%) had
a close conﬁdante, women of all ages reported being
uncomfortable asking for help. Feeling uncomfortable
imposing on others was also universal. These results
suggest that the use of social support is by no means
given among women, and further, there is a stark
difference between access to social support and actual
utilization of such resources. The ﬁndings suggest that
technology‐based, conﬁdential solutions like digital
health coaching may reach women who may not
otherwise seek or receive help for stress management.
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Limitations
The study utilized a real world population without
control over incentives offered for participating in the
digital health coaching programme (only 35% of
people self‐reporting they were experiencing high
stress went on to participate in the digital health
coaching programme for stress management). Additionally, the sample was predominately white, highly
educated and computer literate with Internet access,
thereby limiting the generalizability of ﬁndings to other
demographics. Computer literacy and Internet access
are essential elements of this delivery modality that
mitigates these two limitations to some degree.
As stated previously, developmental interpretations
of age group differences should be viewed with some
caution since age differences could simply reﬂect
differences between the speciﬁc cohorts utilized in this
study. Because of the study's large sample size, the
effect sizes are small, indicating that the study was
statistically overpowered. However, it can be argued
that even small differences between age groups point to
the importance of tailoring interventions to reﬂect
demographic, psychological and symptomatic differences between individuals. Although speculations on
clinical signiﬁcance are beyond the scope of the present
study, the authors hope it will provide descriptive
benchmarks for others to evaluate the clinical implications in future research.
Implications for stress management
interventions
The limitations noted above may restrict the ability to
generalize to groups of women with other demographics
or women not seeking assistance for stress management.
However, this does not undermine the descriptive value
of these data in understanding the nature of stress within
this group of women and other women like them.
Further, given the size of the database and the detail
within the data constructs, these descriptive data groups
can serve as a benchmark from which other data on
women (including demographically different samples)
and men experiencing stress can be compared. Moreover,
the observed patterns of symptoms and coping strategies
among women of different ages can be used to inform
development of remediation techniques in the future,
particularly if such interventions can be tailored to reﬂect
multiple aspects of the individual's stress experience.
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