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ARTICLE INFO ABSTRACT

Objectives: This study assessed physical activity (PA) correlates among 1237 (69.0% female; age = 50 years)
community-dwelling adults with probable-generalized anxiety disorder (GAD).

Methods: Wave 1 data from The Irish Longitudinal Study on Ageing were analysed. PA was measured using the
short-form International PA Questionnaire. Probable-GAD caseness was indicated by a score of =23 on the
abbreviated Penn State Worry Questionnaire. Potential correlates were analysed using binomial logistic re-
gression. Hierarchical logistic regression consisting of three blocks (sociodemographic variables; quality of life
(QoL) variables; physical health and performance variables) examined the proportion of the variance for PA that
was explained at each step of the regression model.

Results: Five hundred thirty-five participants (43.2%) met PA guidelines. After adjustment for age and sex,
younger age and being male were associated with increased likelihood of meeting PA guidelines. Significant
correlates of PA were in employment, higher QoL (CASP-19), social connectedness, and grip-strength.
Additionally, polypharmacy (i.e., taking =five medications), antidepressant use, at-risk waist circumference
(i.e., Males: > 94 cm; Females > 80 cm), up-and-go time, and number of self-reported physical limitations were
significantly negatively associated with meeting PA guidelines. Physical health and performance variables ex-
plained significant variation (8.4%) in meeting physical activity guidelines beyond that of sociodemographics,
and QoL variables.

Conclusions: This study identified a range of sociodemographic, physical, and psychological variables that were
associated with meeting or not meeting PA guidelines among older adults with probable-GAD.
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1. Background

Generalized anxiety disorder (GAD) is characterized by recurrent or
persistent excessive worry about every day, routine life events and
activities, occurring most days for at least six months [1]. GAD is pre-
valent among 3.4% of adults aged =66 years and it is estimated that
GAD affects 8.9 million people in Europe in a given twelve-month
period [2]. Further, as the population in Europe continually ages, this
number is expected to increase. GAD is highly comorbid with all other
psychiatric disorders, except alcohol abuse, [2-4], and is associated
with a high economic [5] and personal burden, including heightened
medical comorbidity [6,7], increased healthcare costs [8], and pre-
mature mortality [9].

There is an abundance of evidence that adherence with World
Health Organization (WHO) physical activity guidelines (i.e.,
=150 min weekly of moderate physical activity, or =75 min weekly of

vigorous physical activity, or =600 metabolic equivalent (MET)mins
of weekly moderate-to-vigorous physical activity; [10]) has important
physical and mental health benefits among the general population [11].
However, there may be further benefits to promoting physical activity
specifically among people with GAD for several reasons. Specifically, 1)
selective serotonin reuptake inhibitors [12], a first-line treatment for
GAD, are associated with physical side-effects such as weight gain [13],
which could potentially be attenuated or prevented by physical activity;
f exercise, a structured form of physical activity intended to improve or
maintain one or more components of fitness [14], is an accessible and
effective treatment for GAD with minimal risk of negative side effects.
For example, in the only exercise randomised controlled trial conducted
to date among people with GAD, exercise training improved clinical
severity (i.e., remission based on diagnostic interview; [15]), associated
signs and symptoms (e.g., tension, fatigue, irritability; [16]), sleep in-
itiation and continuity [17], and health-related quality of life (QoL;
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[18D).

Despite these known benefits, people with anxiety disorders are less
likely to engage in regular physical activity and display decreasing
physical activity levels over time [19,20]. Therefore, in order to opti-
mise the potential benefits of increased physical activity participation
for individuals with GAD, it is imperative that the factors which pro-
mote or inhibit physical activity participation be better understood. The
identification of these key factors which account for variation in phy-
sical activity behaviour will increase the efficacy of existing and new
policy initiatives and GAD intervention and management programmes.
Extant research has identified a range of correlates which potentially
may impact physical activity behaviour among the general population
[21,22], people with anxiety symptoms assessed by a single question
[23,24], and people with depression [25]. These include a wide range
of sociodemographic, physical and mental health, and lifestyle factors;
however, little information exists on whether correlates that are re-
levant for increasing physical activity levels in healthy individuals are
also relevant to people with anxiety disorders. Therefore, the present
study assessed physical activity correlates, selected based on logical,
theoretical, and/or prior empirical associations with physical activity
[21-25], associated with meeting physical activity guidelines among
community-dwelling adults with probable-GAD.

2. Methods

This study used STROBE recommendations to guide reporting [26].

2.1. The Irish Longitudinal Study on Ageing

Data from The Irish Longitudinal Study on Ageing (TILDA) were
analysed. TILDA is an ongoing cohort study that contains a nationally
representative sample of community dwelling adults aged = fifty years,
and their partners of any age, resident in the Republic of Ireland. An
initial multi-stage probability sample of addresses was chosen by means
of the RANSAM sampling procedure [27], with District Electoral Divi-
sions selected at the first stage and household addresses selected at the
second stage. The response rate was 62.0%. Wave 1 (2009-2010; [28])
data for adults with GAD aged =fifty years who completed the short
form International Physical Activity Questionnaire (n = 1237) were
analysed. Participants missing data for a specific variable(s) were ex-
cluded from analyses involving that variable(s) but included in the rest
of the analyses. Participants provided full informed consent to partici-
pate in the study and ethical approval was obtained from the Trinity
College Dublin Faculty of Health Sciences Research Ethics Committee.

2.2. Physical activity

Respondents self-reported the number of days and duration of the
vigorous, moderate, and walking activities that they had engaged in
during the previous seven days using the short form International
Physical Activity Questionnaire [29]. Respondents who reported
walking or moderate-to-vigorous physical activity greater than a com-
bined 16h/day were excluded (n = 2). The remaining respondents
were classified according to whether they met WHO physical activity
guidelines [10].

2.3. Probable-generalized anxiety disorder

At Wave 1, symptoms of worry were assessed using an abbreviated
Penn State Worry Questionnaire (PSWQ-A; [30]). In the present sample,
the PSWQ-A demonstrated excellent internal consistency (Cronbach's
a = 0.94). A cut-off score of =23 has been shown to correctly predict a
GAD diagnosis among older adults with 76-82% sensitivity, 80-93%
specificity, and 91% positive predictive value [31,32].
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2.4. Sociodemographic variables

Sociodemographic variables included age, sex, highest level of
education achieved (completed secondary or less), marital status
(married/cohabiting, never married, separated/divorced, or widowed),
household size (one, two, or =three), household location (urban or
rural), and employment status (employed/self-employed vs other).

2.5. Health variables

Health behaviours included alcohol use (weekly vs. less than
weekly), smoking (current vs. past/never), and polypharmacy (taking
= five medications vs not; [33]). Anxiety symptoms were assessed using
the anxiety subscale of the Hospital Anxiety and Depression Scale
(HADS-A) which has previously been validated in a sample of elderly
subjects selected from the general population [34,35]. Caseness of an-
xiety was indicated by scores =8, which has been associated with good
sensitivity and specificity [36]. Depression was assessed using the
Center for Epidemiological Studies Depression Scale (CES-D; [37]). A
cut-off score of =16 determined caseness of depression [37]. This cut-
score demonstrates 100% sensitivity and 87.6% specificity in older
populations [38]. Positive predictive values can be low (13.2%) and
negative predictive values can be high (99-100%; [38]). Antidepressant
use was self-reported. The Mini-Mental State Examination (MMSE) was
used to screen for dementia [39]. A cut-off score of < 21 for those with
a primary school education, < 23 for those with a secondary school
education, and < 24 for those with graduate/university education de-
termined dementia [40]. QoL was assessed using the CASP-19 [41].
Social connectedness was assessed by four questions: member of a
church, married/living with a partner as if married, member of orga-
nization excluding the church, and has at least one close relative or
friend. Participants were given a score ranging zero to four, with one
point added for each criteria they met.

Waist circumference was classified as low- or increased-risk ac-
cording to WHO guidelines (i.e., Males: > 94 cm; Females > 80 cm;
[42,43]). The presence of bodily pain (Y/N) and falls in the last year (Y/
N) were self-reported. Participants reported whether a doctor had ever
told them that they have angina, asthma, cancer/a malignant tumour,
diabetes/high blood sugar, osteoporosis, or a stroke. Respondent's se-
ated blood pressure was measured twice; hypertension was defined as
an average systolic score > 140 mm Hg or an average diastolic score
greater than 90 mm Hg.

Grip strength was measured with a Baseline (Fabrication Enterprises
Inc., White Plains, NY) hydraulic hand dynamometer. The handle was
set ensuring that the grip rested on the middle phalanx of the four
fingers. The upper arm was kept tight against the trunk and the forearm
was kept at a right angle to the upper arm, and the respondent was
asked to squeeze the handle with maximum force for a few seconds. The
value to the nearest whole number in kilograms was recorded by
viewing the scale when held at nose level. Two values were recorded for
the dominant hand. Standardised grip strength was derived by dividing
a respondent's mean grip score by the sex-specific sample standard
deviation.

The timed up-and-go test was performed once [44]. Participants
were asked to stand from a seated position, walk 3 m at their usual
pace, turn around, walk back to the chair, and sit down. The chair had
armrests and the seat was 46 cm high. Walking aids were allowed, and
no instructions were given about the use of arms. The time taken from
the command “Go” to when the participant was sitting with their back
resting against the back of the chair was recorded using a stopwatch.
Participants were instructed to walk at their usual pace. Participants
were asked whether they had difficulties with walking, running, sitting,
sit-to-stand, stair climbing, reaching overhead, stooping, kneeling,
crouching, lifting heavy weights, pushing or pulling large objects and
picking small coins from table, and the number of reported physical
limitations summed.
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2.6. Statistical analysis

Statistical analyses were conducted using SPSS Version 22.0
(Armonk, NY: IBM Corp.). Adjusted associations between each correlate
and physical activity were assessed with binomial logistic regression
adjusting for age and sex. All variables were included in the models as
categorical variables except for QoL, timed up-and-go, and grip strength
(continuous variables). As 29 logistic regressions were run, the cut-off
for statistical significance was set at P < 0.00172 (i.e., 0.05/29). P-
values between 0.05 and 0.00172 are referred to as nominally sig-
nificant.

Statistically significant correlates were added to a hierarchical lo-
gistic regression model consisting of three blocks: sociodemographic
variables; QoL variables; physical health and performance variables. R-
square represented the proportion of the variance for meeting the
physical activity guidelines that was explained by the regression model
at each step. R-square change indicated the improvement in R-square
when the second and third blocks were added to the model.

3. Results

A total of 1237 (69.0% female) individuals with probable-GAD were
included in analyses. Of these, 43.2% (n = 535) met physical activity
guidelines. After adjustment for age and sex, significant correlates of
physical activity were age (50-59 and 60-69 vs = 80 years; adjusted for
sex, only), being male (adjusted for age, only), and being employed
(Table 1). Being married/cohabiting was nominally significant. Ad-
ditionally, taking less than five medications and having a normal waist
circumference, were significantly associated with meeting physical ac-
tivity guidelines (Table 2). Further, higher MMSE, QoL, social con-
nectedness, and strength, and lower up-and-go time and number of
physical limitations were significantly associated with meeting physical
activity guidelines. Not taking anti-depressants and not experiencing
bodily pain, and not having diabetes or a stroke were nominally sig-
nificantly associated with meeting physical activity guidelines
(Table 2).

Significant correlates in the full hierarchical logistic regression
model were sex, waist-circumference, and physical limitations
(Table 3). The full model accounted for 17.2% of the variance for
meeting the physical activity guidelines. Physical health and perfor-
mance variables significantly accounted for the greatest proportion of
this (R-square change = 0.084; P < 0.001).

Table 1
Sociodemographic correlates of PA estimated by multiple logistic regression.
Characteristic Category Odds 95% confidence  P-value
ratio” interval
Age (years) =80 REF
70-79 2.200 0.919 to 5.266 0.077
60-69 4.478 1.949 t0 10.287 < 0.001
50-59 5.185 2.284 to 11.768 < 0.001
Sex Female (vs male) 0.560 0.435 to 0.720 < 0.001
Education = Secondary 1.175 0.921 to 1.498 0.194
completed (vs less)
Marital status Married/cohabiting REF
Never married 0.528 0.341 to 0.818 0.004
Divorced/separated 0.724 0.461 to 1.135 0.159
Widowed 1.215 0.815 to 1.813 0.339
Household size 1 REF
2 1.007 0.725 to 1.398 0.968
=3 1.110 0.787 to 1.566 0.553
Household Rural (vs urban) 1.176 0.927 to 1.493 0.183
location
Employed Yes (vs no) 1.578 1.210 to 2.057 < 0.001

Bold values indicates statisticaly significant at p < 0.05.
2 Model adjusted for age and/or sex.
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4. Discussion
4.1. General findings

To the authors' knowledge, this is the first report of physical activity
correlates in people with probable-GAD. In this sample of 1237 adults,
43.2% (n = 535) of whom met the physical activity guidelines. This is
slightly less than that previously reported in older adults [24], poten-
tially due to the use of a stronger measure of GAD in the current study.
After adjustment, younger age, being employed, and improved QoL,
social connectedness, and grip strength were all positively correlated
with meeting physical activity guidelines. Being male or married,
taking less than five medications and not taking antidepressants, a
normal waist circumference, an absence of pain, diabetes, and stroke,
quicker timed up-and-go, and less physical limitations were all corre-
lated with meeting physical activity guidelines.

The present findings that younger age, being male, having a normal
waist circumference, and being free of illness were associated with
physical activity participation have previously been observed in the
general population [45,46]. Similarly, positive associations between
social connectedness and meeting physical activity guidelines have
previously been reported among older adults [47]. These established
associations of social support and meeting guidelines also potentially
explain the positive association between employment and physical ac-
tivity engagement, as employment in older age may provide opportu-
nities for social interaction and engagement [48]. Similarly, marriage
may offer a valuable source of social support, potentially explaining the
finding that study individuals who were never married were less likely
to meet physical activity guidelines, respectively.

The findings that decreased physical limitations, quicker timed up-
and-go, and increased grip strength were associated with meeting
physical activity guidelines supports previously observed inverse asso-
ciations between mobility and physical performance and physical ac-
tivity among older adults with depression and anxiety [23,25]. Fur-
thermore, the finding that increased QoL was associated with meeting
physical activity guidelines is consistent with previous evidence that
showed improved QoL among people with GAD following a structured
exercise intervention (Herring et al., 2016).

Similar to findings among people with schizophrenia, bipolar dis-
order, and major depressive disorder [49], respondents who took an-
tidepressants were less likely to engage in physical activity. This may be
partially explained by poor sleep and fatigue as side effects of medi-
cation; however, antidepressant prescription may also serve as a proxy
measure for GAD severity. The inverse association between poly-
pharmacy and meeting physical activity guidelines may also be due to
adverse effects of the medications; however, it seems more likely that
polypharmacy is more common among those with poorer health that
may limit physical activity engagement.

There is a substantial body of literature to support the anxiolytic
and antidepressant effect of physical activity. In the current study, those
who met cut-offs for anxiety and depression were less likely to meet
physical activity guidelines; however, differences were not statistically
significant. In the current population of people with probable-GAD,
those not meeting cut-offs for depression and anxiety still reported
higher anxiety and depressive symptoms than those in the general
TILDA population without probable-GAD. It is therefore possible that
the differences in physical activity participation were smaller than ty-
pically observed in the general population, and the current study was
not sufficiently powered to provide good precision of this smaller es-
timated difference.

4.2. Implications
Social support was associated with meeting physical activity

guidelines among older adults with probable-GAD. Social support has
been shown to play a key role in recovery from affective disorders [50],
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Table 2
Health correlates of PA estimated by multiple logistic regression.
Characteristic Category Odds ratio® 95% confidence interval P-value
Health behaviours
Alcohol consumption Weekly (vs less) 0.912 0.681 to 1.222 0.538
Smoking Current (vs past/never) 0.871 0.656 to 1.157 0.340
Polypharmacy (i.e., taking =5 medications) Yes (vs no) 0.562 0.415 to 0.763 < 0.001
Mental health
Anxiety Yes (vs no) 0.902 0.686 to 1.187 0.462
Depression Yes (vs no) 0.795 0.606 to 1.044 0.099
Taking antidepressant Yes (vs no) 0.679 0.479 to 0.962 0.029
Dementia Yes (vs no) 0.771 0.373 to 1.590 0.481
Quality of life
Quality of Life Scale Per unit increase 1.040 1.024 to 1.057 < 0.001
Social connectedness Per unit increase 1.331 1.160 to 1.527 < 0.001
Physical health
Waist circumference At risk (vs normal) 0.532 0.391 to 0.724 < 0.001
Bodily pain Yes (vs no) 0.679 0.534 to 0.863 0.002
Fallen in last year Yes (vs no) 0.905 0.683 to 1.200 0.488
Angina Yes (vs no) 0.626 0.343 to 1.142 0.127
Asthma Yes (vs no) 1.097 0.750 to 1.605 0.634
Cancer Yes (vs no) 0.890 0.536 to 1.476 0.652
Diabetes Yes (vs no) 0.585 0.365 to 0.938 0.026
Hypertension Yes (vs no) 0.763 0.573 to 1.017 0.065
Osteoporosis Yes (vs no) 1.209 0.837 to 1.744 0.312
Stroke Yes (vs no) 0.065 0.009 to 0.492 0.008
Physical performance
Timed up-and-go (s) Per unit increase 0.844 0.783 to 0.909 < 0.001
Grip strength Per sex-specific SD increase 1.326 1.153 to 1.525 < 0.001
Number of physical limitations Per unit increase 0.826 0.782 to 0.872 < 0.001

Abbreviations: kg: kilograms; s: seconds; SD: standard deviation.
@ Model adjusted for age and sex.

is inversely associated with mental health in older adults [51], and
may, therefore, play an important role in the physical activity-mental
health relationship. Policy makers should focus on increasing social
support, and reducing social isolation, to help increase physical activity
of older adults with GAD.

Secondly, physical activity interventions targeting those who have
been prescribed antidepressant medication could prove valuable.
Respondents who reported taking antidepressants were less likely to
meet the physical activity guidelines. This is a concern because, as
previously highlighted, serious side-effects of antidepressant use in-
clude weight gain [13] and disturbed sleep (Herring et al., 2015), which
can benefit from physical activity and exercise. Additionally, anti-
depressant use may serve as a proxy for symptom severity, meaning
individuals taking antidepressants may further benefit from the estab-
lished benefits of physical activity for signs and symptoms of GAD.

Thirdly, adults with physical health and performance barriers were
less likely to be physically activity. In particular, pain [52] and obesity
[53] are highly comorbid with anxiety symptoms and disorders and, in
the present study, were associated with 33%-47% lower odds of
meeting the guidelines. Hierarchical logistic regression indicated that
physical health and performance variables explained significant varia-
tion in meeting physical activity guidelines beyond that of socio-
demographics and QoL variables. These findings have important im-
plications because physical activity may also improve physical health
and performance variables. Improvements in these factors have been
associated with improved mental health, but could also substantially
reduce the personal burden, including heightened medical comorbidity
[6,7] of GAD. Therefore, collaborative interventions for older adults
with probable-GAD should not only consider increasing physical ac-
tivity and improving worry symptoms, but also reductions in weight
and pain, and improved physical function. One particularly beneficial
form of exercise may be resistance training, which has been shown to
improve physical function [54], as well as anxiety [55] and depressive
[56] symptoms, in older adults.
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4.3. Limitations

Firstly, the cross-sectional design of the study limits the identifica-
tion of causal inferences, and future prospective research is warranted
to investigate these relationships. Secondly, the IPAQ-SF can be pre-
disposed to over-reporting [57] and device-measured physical activity
may provide a more reliable estimate [58]. Thirdly, although the
PSWQ-A is a useful measure of worry symptoms for epidemiological
studies, its low specificity makes it a suboptimal measure of clinical
GAD status and likely resulted in an overestimation of the prevalence of
GAD. Similarly, anxiety and depression were measured using self-re-
ported symptoms. Although the HADS-A and CES-D are widely used in
epidemiological research, clinician administered assessments would
offer stronger appraisals. Finally, as previously mentioned, GAD is
highly comorbid with many psychiatric disorders. The influence of
these comorbidities on the present findings remains unclear and should
be further examined in future research.

4.4. Conclusion

Notwithstanding the aforementioned limitations, the present find-
ings support that a range of sociodemographic and physical and psy-
chological factors are associated with meeting or not meeting physical
activity guidelines among older adults with GAD. Interventions tar-
geting at-risk groups identified by these correlates are recommended to
encourage and facilitate increased physical activity in older adults with
GAD.
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