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Background: Physical activity level is positively associated with mental health and health-related quality of life. Pri-
mary care providers are ideally situated to offer physical activity interventions, and pedometers are commonly used
as motivational tools to increase walking. However, several recent trials of pedometer-based interventions in primary
care settings neither improved patients’ quality of life nor reduced anxiety or depression, but these interventions only
had relatively modest effects on physical activity levels. Objective: Our aim was to assess whether a pedometer-based
walking intervention delivered in a primary care setting affects anxiety, depression, and health-related quality of
life. Methods: A quasi-experimental, pre-post, single group study was conducted in 23 physically inactive patients
from four general practices who participated in a pedometer-based intervention. The patients were administered the
Hospital Anxiety and Depression Scale (HADS) and MOS 36-Item Short-Form Health Survey (SF-36) question-
naires before and after the 3-month intervention. Results: Following the intervention, the patients increased their
walking volume by 1,676 steps per day (p <.001). Both the anxiety (-1.4, p =.011) and depression (-2.4, p = .001)
subscales of HADS decreased, while the physical functioning (+6, p =.023), social functioning (+9, p =.035), men-
tal health (+12, p = .001), vitality (+12, p = .003), and general health (+7, p = .013) subscales of SF-36 increased.
Conclusions: Providing physically inactive patients with a pedometer and encouraging them to walk more in a pri-
mary care setting was associated with lower anxiety and depression scores, and improved health-related quality of life.

Keywords: Hospital Anxiety and Depression Scale, MOS 36-Item Short-Form Health Survey, pedometer, physical
activity, primary care, quality of life, walking

Introduction diagnosed anxiety disorders or depression. Fortunately,

physical activity seems to positively impact mental
Anxiety disorders and depression are the most fre- health and quality of life in these general, non-clinical
quently diagnosed psychological diseases, severely populations, as well. Meta-analyses quantifying the

impacting the lives of the persons affected (Demytten-
aere et al., 2004; Moussavi et al., 2007). Regular physi-
cal activity protects against the development of anxiety
disorders and depression, reduces their symptoms, and
increases the quality of life among patients with diag-
nosed anxiety disorders or depression (Cooney et al.,
2013).

However, symptoms of anxiety and depression
are common even among people without clinically

effect of physical activity interventions on depression
and anxiety in non-clinical populations found that
physical activity reduces anxiety by a small effect and
depression by a medium effect (Conn, 2010a, 2010b;
Rebar et al., 2015). A small but significant effect of
physical activity interventions on the psychological
and physical domains of quality of life has also been
reported in non-clinical populations (Gillison, Skeving-
ton, Sato, Standage, & Evangelidou, 2009).

Primary care providers are ideally situated to offer
physical activity interventions to these general popula-
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significantly increase physical activity levels (Orrow,
Kinmonth, Sanderson, & Sutton, 2012). In addition,
primary care providers themselves believe that they
have a role in promoting physical activity among their
patients (Hébert, Caughy, & Shuval, 2012).

Although there are various types of physical activ-
ity, walking is one of the most effective; with little risk
of injury among low-activity populations, it has been
described as near perfect exercise (Morris & Hardman,
1997). Compared with many sports, walking is a con-
venient and flexible form of exercise that can be incor-
porated into everyday life and sustained throughout a
person’s lifetime (Ogilvie et al., 2007). To increase the
amount of walking, pedometers have been successfully
employed as they serve as motivational instruments
that provide feedback to patients (Bravata et al., 2007).

Surprisingly, little focus has been directed toward
the benefits of pedometer-based walking interventions
in primary care settings for mental health and quality
of life in general, non-clinical populations. Most studies
indicating that walking improves health-related qual-
ity of life utilize populations with chronic conditions
(Conn, Hafdahl, & Brown, 2009), and evidence from
randomized controlled trials in general populations is
limited (McMurdo et al., 2010; Mutrie et al., 2012).
A meta-analysis of 8 walking-based clinical trials (Rob-
ertson, Robertson, Jepson, & Maxwell, 2012), which
found a large effect of walking on symptoms of depres-
sion, included adult participants who were already
experiencing depression, and thus, it is uncertain
whether its results can be generalized to non-clinical
populations in primary care settings.

Recently, several large randomized controlled trials
of pedometer-based walking interventions in primary
care settings assessed anxiety and depression symp-
toms as secondary outcomes, but none of them showed
significant effects on anxiety, depression, and health-
related quality of life (Harris et al., 2017; Yates et al.,
2017). Despite that, one group of authors indicated
that during qualitative research conducted alongside
the trial, most of their intervention participants ver-
bally expressed that they were feeling better, sleeping
better, had an improved mood, and had more energy
and less pain (Normansell et al., 2014).

As a whole, the body of evidence on mental health
and quality of life benefits of pedometer-based walking
interventions in general, non-clinical populations in a
primary care setting is contradictory and inconclusive.
Therefore, our aim was to assess whether a pedometer-
based walking intervention delivered in a primary care
setting affects anxiety and depression symptoms and
health-related quality of life in a general population of
physically inactive adults without clinical anxiety disor-
ders and depression.
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Methods

A quasi-experimental, pre-post study was conducted in
4 general practices in the Czech Republic. The general
practices were selected to represent various urban set-
tings: 2 in a large city, 1 in a middle-sized town, and 1
in a small town. The protocol of the study was reviewed
and approved by the Ethics committee of the Faculty
of Physical Education and Sports, Charles University
(081/2015).

Physically inactive adult patients were recruited dur-
ing routine preventive visits with their general practitio-
ner. Eligibility criteria for inclusion were: (1) less than
8,000 steps a day, determined objectively using accel-
erometers during a 7-day period; (2) age 18-64 years;
and (3) written informed consent obtained before any
assessment related to the study. Patients were excluded
from participation on the following grounds (1) diag-
nosis of anxiety disorders or depression; (2) inability
to walk for any reason; (3) co-morbid conditions that
would affect adherence to the study procedures (e.g.,
inflammatory arthritis, active malignancy, renal disease
requiring dialysis, cognitive impairment, or significant
hearing or visual impairment); (4) pregnancy.

Before the intervention, all patients received a tri-
axial pedometer (eVito 3D Step Counter SL; HMM
Diagnostics GmbH, Dossenheim, Germany) sealed
with tape and were instructed to wear the pedometer
every day and to not purposely increase their physical
activity levels during the next week. After that, the aver-
age daily step count over the 7-day period was calcu-
lated and those patients who achieved more than 8,000
steps were excluded from the study. Patients without at
least 4 valid days of measurement were also excluded.
For the purpose of this study, a valid day was defined
as having 8 or more hours of wear time.

Patients included in the study then participated in a
3-month physical activity intervention that consisted of
a pedometer-based walking program with weekly step
goals. The patients received an e-mail from a researcher,
asking them to unseal the pedometer, wear it daily dur-
ing their waking hours except when swimming or bath-
ing, check the step count every evening, and gradually
increase the daily number of steps to 10,000. They were
also required to upload data to a website at least once
a week and encouraged to contact technical support if
they experienced problems with data upload.

A subgroup of the patients also received additional
e-mail-based counseling to help them achieve their
step goal. A member of the research team, trained in
behavioral techniques, sent them 8 e-mails based on
behavioral principles, such as goal setting, self-moni-
toring, and personalized feedback. Specifically, the
patients were assigned an individual progressive goal
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expressed as a weekly increase in the daily number of
steps, determined as 15% of the subject’s baseline value
rounded to nearest hundred. Further, they were asked
to suggest their own strategies to achieve this goal by
identifying opportunities in their daily routine when
they could include at least a 10-minute walk (e.g., park
their cars farther away from a building’s entrance, walk
to/from Iunch, walk before/after work). All e-mails
were drafted individually and tailored to the specific
needs of the participant and the circumstances of their
case. However, the e-mails always incorporated some
common features: (a) encouragement of the partici-
pants based on their achievement in the previous week,
(b) reminder of the benefits of physical activity for the
physical and mental health relevant to the individual
participant, (c¢) discussion of individual behavioral
strategies, (d) setting the goal for the upcoming week.

Before and after the intervention, patients were
asked by a member of the research team to fill in two
self-administered questionnaires to assess their mental
health and health-related quality of life: the Hospital
Anxiety and Depression Scale and the MOS 36-Item
Short-Form Health Survey. The Hospital Anxiety and
Depression Scale (HADS) is a 14-item questionnaire
consisting of depression and anxiety subscales. The
items are graded on a four-point Likert scale from 0-3
with the total score for each subscale ranging from
0-21 (Zigmond & Snaith, 1983). The MOS 36-Item
Short-Form Health Survey (SF-36) is a validated
measure of health-related quality of life that consists
of 36 questions divided into eight individually ana-
lyzed dimensions: (1) limitations in physical activities
because of health problems (physical functioning); (2)
limitations in usual role activities because of physi-
cal health problems (role-physical); (3) limitations in
social activities because of physical or emotional prob-
lems (social functioning); (4) bodily pain; (5) general
mental health; (6) limitations in usual role activities
because of emotional problems (role-emotional); (7)
vitality (energy and fatigue); and (8) general health per-
ceptions. Each dimension is scored on a 0-100 scale
with higher scores representing better self-reported
health (Ware & Sherbourne, 1992).

Data were tested for normality using the Shapiro-
Wilk test. As their distribution was not normal, the
differences between pre- and post-intervention scores
were analyzed using the nonparametric Wilcoxon
signed rank test. A p value of <.05 was considered as
statistically significant and all tests were two-tailed.
Furthermore, two-sided 95% confidence intervals were
constructed to describe the differences. All statistical
analyses were performed using the statistical package
R (version 3.3.3; R Foundation for Statistical Comput-
ing, Vienna, Austria).
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Results

Twenty-three patients (12 males and 11 females) were
included in the study with a mean age of 41 years
(£ 10). With 13 obese and 5 overweight patients, the
mean body mass index was 33 kg/m? (= 7). Their base-
line physical activity during the 7-day period before the
intervention was 5,043 steps per day (+ 1,377). There
were no significant differences in baseline characteris-
tics between male and female patients.

Post-intervention, the average daily step count over
the 7-day period increased by 1,676 steps per day (95%
confidence interval: 783 to 2,569, p < .001), which
represents an increase of 33% from baseline. There
were no significant differences between the subgroup
that received the additional e-mail counseling and the
subgroup that did not receive any additional support.

All patients filled out and returned the question-
naires both before and after the 3-month intervention,
resulting in 100% of the patients being included in the
analysis. At baseline, both the anxiety and the depres-
sion scores were lower than 7, which is considered as
a cut-off point for the presence of anxiety and depres-
sion. This is in line with the study eligibility criteria that
excluded patients with a previous diagnosis of anxiety
disorders or depression. Post-intervention, these scores
further decreased as detailed in Table 1. Accordingly,
the mental health subscale of SF-36 improved, as did
four other subscales of SF-36: vitality, social function-
ing, physical functioning, and general health, as listed
in Table 1.

Discussion

Our study shows that after a pedometer-based walk-
ing intervention delivered in a primary care setting,
both mental health and health-related quality of life
can be improved in a general, non-clinical population.
The strengths of our study are the pragmatic design
with recruitment from general practices, the propor-
tional representation of both sexes, no dropouts or
other losses for the entirety of the study duration, and
a substantial increase in physical activity during the
intervention in comparison with other walking inter-
ventions in primary care settings (Harris et al., 2017;
Yates et al., 2017).

Our results are in line with those of previous meta-
analyses of physical activity interventions in general
populations that showed small but significant effects of
physical activity on anxiety symptoms (Conn, 2010a;
Rebar et al.,, 2015) and health-related quality of life
(Gillison et al., 2009) in addition to small-to-medium
effects on depression symptoms (Conn, 2010b; Rebar
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Table 1
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Baseline and post-intervention values of the Hospital Anxiety and Depression Scale (HADS) and the

MOS 36-Item Short-Form Health Survey (SF-36)

Baseline, Post-intervention, Change
Mean (SD) Mean (SD) [95% CI] p value

HADS

Anxiety 6.6 (3.3) 5.2 (2.3) -1.4[-2.4,-0.4] 011

Depression 5.3(3.7) 2.8(2.3) -2.41-3.7,-1.2] .001
SF-36

Physical functioning 83 (15) 89 (10) +6 [+1, +11] .023

Role-physical 78 (34) 77 (34) -1[-20, +18] 937

Bodily pain 86 (21) 81(23) -5 [-18, +8] .609

General health 59 (16) 66 (15) +7 [+2, +12] .013

Vitality 51(17) 63 (18) +12 [+5, +18] .003

Social functioning 80 (19) 89 (17) +9 [+1, +17] .035

Role-emotional 71 (37) 89 (27) +17 [-2, +36] 120

Mental health 66 (17) 79 (12) +12 [+6, +19] .001

et al., 2015). Although these data agreed with ours,
these meta-analyses included studies with a large variety
of interventions, populations, and settings. As a result,
it may be more appropriate to interpret our results in
light of the more recent large trials of pedometer-based
walking interventions in primary care settings (Harris
et al., 2017; Yates et al., 2017). Surprisingly, none of
these trials showed a significant effect of the interven-
tion on anxiety, depression, or health-related quality of
life compared to control groups.

This might be explained by a relatively modest
effect of these trials’ interventions on physical activity
levels. While our intervention improved the daily step
count by about 33%, these trials only reported improve-
ments ranging from 6% to 15%. Interestingly, one older
pedometer-based walking intervention in older adults
succeeded to increase daily steps by 28% and improved
the physical health (but not mental health) dimension
score of the SF-36 questionnaire (Mutrie et al., 2012).
Unfortunately, that study did not assess the anxiety and
depression symptoms.

Another, though less probable, explanation of the
confounding data between previous studies and the
present could be the lower baseline anxiety and depres-
sion scores in the trial by Harris et al. (2017). While
the baseline values in our study (anxiety 6.6, depres-
sion 5.3) are categorized as normal, the baseline values
by Harris et al. (2017), who used the same HADS
instrument, were markedly lower (anxiety 4.7, depres-
sion 3.9) and thus more difficult to improve by the end
of the intervention. Unfortunately, Yates et al. (2017)
also used the HADS instrument, but did not publish

baseline values, meaning our data can only be directly
compared to the data from Harris et al. (2017).

Although there were no dropouts within the pres-
ent study and the intervention had a positive effect
on physical activity as well as anxiety and depression
symptoms, the low number of participants and espe-
cially the quasi-experimental design are limitations of
the study and should be considered when interpreting
our findings.

First, the quasi-experimental study cannot attribute
the improvement in mental health and quality of life to
the increase in physical activity. In fact, other factors
like increased attention of the general practitioners and
research staff, or increased self-awareness of patients
due to repeated testing and regular self-monitoring
might contribute to improved mental health and qual-
ity of life. However, as our aim was to test the effect of
the intervention, not the causal role of the increased
physical activity, our results are still valid with implica-
tions in primary care settings.

Second, the positive outcomes could be explained
by natural improvement in anxiety and depression
symptoms due to change of the season. Indeed, as
our patients were recruited predominantly in winter
months (from November to June), this might partially
explain the increase in physical activity and improve-
ment in depression scores, as the seasonal variations
of physical activity (McCormack, Friedenreich, Shiell,
Giles-Corti, & Doyle-Baker, 2010; Shephard & Aoyagi,
2009; Tucker & Gilliland, 2007) and depression symp-
toms (Harmatz et al., 2000) are well documented. To
examine this explanation, we tested whether the sea-
son of patients’ recruitment was associated with their
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outcomes. Using the Kruskal-Wallis rank sum test, we
did not find any association between the season of
recruitment and the improvement in daily step count,
anxiety and depression scores, and SF-36 subscales.
Thus, we can effectively exclude that the improvements
were due to the seasonal variations.

Conclusion

Our study showed that a pedometer-based walking
intervention in a primary care setting with a positive
effect on physical activity levels has the potential to
improve mental health and health-related quality of life
in a general population. However, due to limitations
of the quasi-experimental design of our study and the
fact that recent large randomized controlled trials have
failed to display similar findings, this conclusion should
be viewed with caution and should be verified in future
large randomized controlled trials with mental health
and quality of life measures as the primary outcomes.
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