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Abstract

Issues Addressed: To (i) determine the prevalence of health risk factors (physical
activity, diet, alcohol, smoking, blood pressure medication use and mental health) in
community-dwelling stroke survivors; and (ii) examine how these health risk factors
cluster, and identify associations with physical functioning, independent living, or
sociodemographic factors.

Methods: A secondary analysis of data obtained during a national randomised con-
trolled trial. Participants had experienced stroke and completed a baseline telephone
survey on demographic and stroke characteristics, health risk factors, physical func-
tioning and independence in activities of daily living. A latent class analysis was per-
formed to determine health risk profiles. Univariate logistic regressions were
performed to identify if participant characteristics were associated with resulting
classes.

Results: Data analysed from 399 participants. Two classes of health risk factors were
identified: Low Mood, Food & Moves Risk (16% of participants) and Alcohol Use Risk
(84% of participants). The Low Mood, Food & Moves Risk group had poorer diet
quality, lower physical activity levels and higher levels of depression and anxiety.
Lower levels of independence and physical functioning were predictor variables for
this group. In contrast, the Alcohol Use Risk group had better physical activity and
diet scores, significantly lower probability of depression and anxiety, but a higher
probability of risky drinking.

Conclusions: We identified two distinct health risk factor groups in our population.
So What?: Future interventions may benefit from targeting the specific needs and
requirements of people who have experienced stroke based on their distinct risk

group. Alcohol consumption in poststroke populations requires further attention.

KEYWORDS
alcohol drinking, health risk behaviours, latent class analysis, recurrent stroke, risk factors,
secondary prevention, stroke
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1 | INTRODUCTION

Globally, one in four people aged over 25 will have a stroke in their
lifetime,* but the mortality rate has been decreasing.2 As a result,
there are more than 80 million people who have experienced a stroke
living worldwide? and they are living with an increased risk of
experiencing another stroke.® Health risk factors such as diet, physical
activity, smoking status, alcohol consumption, mental health and
blood pressure play an important role in the prevention of recurrent
stroke.*~¢ With recurrent strokes carrying a higher risk of morbidity
and mortality,” reducing the risk of recurrent stroke for each stroke
survivor is vitally important.

Many people who have experienced stroke participate in and
experience health risk factors that put them at increased risk of recur-
rent stroke. Most stroke survivors do not meet recommended guide-
lines for physical activity,® consume fewer fruits and vegetables than
people without stroke,” and are more likely to be smokers than the
general population.’® Nearly a third of stroke survivors do not adhere
to their prescribed medications.!* Anxiety and depression affect
between a quarter and a third of people who have experienced stroke

respectively,'213

and many do not receive the psychological care they
require.**"1¢ Alcohol consumption may follow a different pattern,
with two studies finding that people who had experienced stroke
were less likely to consume alcohol’ or engage in heavy alcohol con-
sumption.'® The overall pattern of generally poor health risk factors
after strokes suggests a need for interventions that improve the
health of stroke survivors and reduce the risk of recurrent stroke.

There are also other factors which can affect or may be affected by
a person's health risk factors. A person's physical function and indepen-
dence in activities of daily living after stroke can negatively impact a per-
son's ability to meet physical activity guidelines,'” and is associated with
poststroke depression and anxiety.'®° People who live in rural and
remote locations are more likely to engage in risky behaviours related to
stroke such as smoking and drinking at harmful levels than people living
in metropolitan areas.?° Relationships also exist between stroke health
risk factors and other sociodemographic factors such as age, gender,'”
income?! and Aboriginal and/or Torres Strait Islander status.?2

Health risk factors are hard to change, and not everyone will expe-
rience the same combination of factors. In order to design health pro-
motion campaigns and tailor interventions for secondary prevention of
stroke, we need to better understand how these health risk factors
interact and cluster with each other, and how they relate with other
factors such as a person's sociodemographic status clinical characteris-
tics, independence and physical function. Latent Class Analysis is a sta-
tistical technique designed to identify distinct subgroups or “clusters”
of people who share common characteristics based on their responses
to measured variables. This has previously been used to identify clus-

2324 and older

ters of health risk behaviours in Australian populations
adults.? This study will utilise the latent class analysis method as part

of answering the following research questions:

1. What is the prevalence of health risk factors (physical activity
levels, diet quality, alcohol consumption, smoking status, blood

pressure medication use, and depression and anxiety levels) in a
community-dwelling sample of stroke survivors?

2. How do these health risk factors cluster, and are they related to
physical functioning, independent living, or sociodemographic

factors?

2 | METHODS

21 | Study design

This study is a secondary analysis of data obtained from the baseline
survey of a national randomised controlled trial - Prevent 2nd
Stroke.2® It was planned during the data collection phase of the main
trial. The Prevent 2nd Stroke program is an online module-based pro-
gram aimed at improving the health-related quality of life of stroke
survivors through education and goal setting for stroke-related health
risk factors.?”

All data presented here were collected as part of the trial.

2.2 | Sample

Individuals were eligible to take part in the study if they were aged
18 years and over, 6-36 months poststroke, sufficiently fluent in
English and had access to the internet via a home device
(eg computer, tablet, or smartphone) or willing to use public internet
services (eg public library). Participants were required to be able to
walk without assistance and have no more than a moderate disability,
and so were ineligible if they scored <3 on the modified Rankin
Scale.®

23 | Procedures

The Prevent 2nd Stroke trial recruited participants from the Australian
Stroke Clinical Registry that contributes data from select hospitals
across New South Wales, Queensland, South Australia, Tasmania,
Victoria, and the Australian Capital Territory based on an opt-out pro-
cess. This registry is designed to be a nationally representative sample
of Australian Stroke Survivors. Additional participants were also
recruited through the opt-in Stroke Research Register, Hunter, which
recruits stroke survivors from the Hunter region of NSW. Details
regarding the study design and methods are published elsewhere.?®
Ethical approval was obtained through the University of Newcastle
Human Research Ethics Committee (H-2017-0051). Informed consent
was obtained from all participants.

The baseline survey was administered via a computer-assisted
telephone interview and included questions about participant
demographics and health risk factors. The full baseline survey can
be viewed in the Supplementary Material. The sample used in this
study consists of all participants who completed the baseline

survey.
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Measures

Seven health factor variables were measured:

. Diet quality: The Australian Recommended Food Score (ARFS)
questionnaire assessed diet quality and scores were categorised as
“needs work” (<33), “getting there” (33-38), “excellent” (39-46),
or “outstanding” (47+).2°

. Physical activity: The Godin-Leisure-Time Exercise Questionnaire
assessed physical activity levels and categorised scores as “active”
(24+), “moderately active” (14-23) and “Sedentary” (0-13).%°

. Blood pressure medication: Respondents were asked “Are you on
blood pressure medications?” with response options “yes,” “no,”
and “don't know.”

. Alcohol intake: The Alcohol Use Disorders Identification Test -
Consumption (AUDIT-C) was used to assess alcohol intake.
Respondents with a score of 3 or more in women or of 4 or more
in men were considered to be drinking at risky levels.3!

. Smoking status: Respondents were asked, “do you currently
smoke tobacco products?” with response options being “yes,
daily,” “yes, once a week,” “yes, less than once a week” and
“no.”*2 Daily and occasional smokers were classified as current
smokers.

. Anxiety: Anxiety was measured using items 1 and 2 of the Patient
Health Questionnaire-4 (PHQ-4).3% A score of three or more was
considered positive for anxiety.

. Depression: Depression was measured using items 3 and 4 of the
PHQ-4.2% A score of three or more was considered positive for

depression.
The following explanatory variables were measured:

Demographic and clinical characteristics: Age was classified (<55,
55-64, 65-74 and 74+ years); gender (male/female); weekly per-
sonal gross income was measured in Australian dollars and cate-
gorised into three groups of low (<$399), mid ($400-999) and high
($1000+); country of birth (Australia/other); Aboriginal and/or
Torres Strait Islander status; stroke type (stroke/transient ischae-
mic attack); and first stroke event (yes/no).

Remoteness Area: Participant postcodes were matched with remote-
ness classifications from the Australian Bureau of Statistics,>* defin-
ing areas as Metropolitan (Major Cities) and NonMetropolitan (Inner
Regional, Outer Regional, Remote, Very Remote).

Independent living and functioning: The Barthel Index (BI)3>3¢6
was used to indicate participants' self-care and mobility.
Scores were assessed as “independent” (100), “slight depen-
dence” (91-99) and “moderate dependence” (61-90). The
Instrumental Activities of Daily Living (IADL) scale®” was used
to indicate participants' ability to live independently in the
community. A score of 8 indicated high function and indepen-
dence, a score of 7 indicated relatively high function and
independence, and a score of 6 or less indicated poorer func-

tion and independence.
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Basic descriptive statistics (proportions and frequencies) were calcu-

lated for each of the variables.

A latent class analysis was performed with diet quality, physical

activity, blood pressure, alcohol intake, smoking status, anxiety and

TABLE 1
characteristics (N = 399).

Characteristic
Age

Variable

Sex

Income (AUD)

Country of birth

Indigenous status

Stroke type

First ever stroke

Remoteness

Independent living (IADL)

Physical Functioning
(Barthel Index)

Physical Activity (GLTEQ)

Diet Quality (ARFS)

Risky drinking (AUDIT-C)

Current Smoker

Blood Pressure
Medication

Sociodemographic and health risk factor

Measure
Mean (SD)
Category
Male
Low <$399
Mid $400-$999
High $1000+
Do not know/Refused
Australia

Aboriginal and/or Torres
Strait Islander

Stroke

Transient Ischaemic Attack
(TIA)

Do not know

Yes

Metropolitan
Nonmetropolitan
Independent (8)
Slight dependence (7)

Requires some assistance
(0-6)

Independent (100)
Slight dependence (91-99)

Moderate dependence
(61-90)

Sedentary (0-13)
Moderately active (14-25)
Active (24+)

Needs Work (<33)
Getting there (33-38)
Excellent (39-46)
Outstanding (47+)
No

Yes

No

Yes

No

Yes

Do not know

Mean (SD)
66(12)
N (%)?
260 (65)
109 (27)
157 (39)
96 (24)
34(9)
308 (77)
3(1)

239 (60)
142 (36)

18 (5)
374 (94)
230(58)
166 (42)
326 (82)

39 (10)

31(8)

298(75)
71(18)
24 (6)

116 (29)
101 (26)
179 (45)
77 (19)
65 (16)
152 (38)
101 (26)
207 (52)
189 (48)
380 (96)
16 (4)
111 (28)
275 (69)
10(3)

(Continues)
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TABLE 1 (Continued)
Variable Category N (%)?
Depression (PHQ-4) Low (0-2) 347 (88)
Depression (3-6) 46 (12)
Anxiety (PHQ-4) Low (0-2) 348 (88)
Anxiety (3-6) 46 (12)

Abbreviations: ARFS, Australian Recommended Food Score; AUD,
Australian dollars; AUDIT-C, Alcohol Use Disorder Identification Test -
Consumption; GLTEQ, Godin-Leisure-Time Exercise Questionnaire; IADL,
Instrumental Activities of Daily Living; PHQ-4, Patient Health
Questionnaire - 4.

@Not all variable data add to 100% due to missing data.

TABLE 2 Latent class analysis: Probability of having each health
risk factor for each class.
Class/Group?®
Low mood, Alcohol
food use
Health risk and moves risk
behaviour Level risk (16%) (84%)
Physical Activity Sedentary (0-13) 0.525 0.263
(GLTEQ) Moderately active ~ 0.247 0.257
(14-25)
Active (24+) 0.288 0.507
Diet Quality (ARFS) Needs Work (<33)  0.357 0.155
Getting there 0.189 0.159
(33-38)
Excellent (39-46) 0.329 0.399
Qutstanding 0.125 0.288
(47+)
Risky drinking No 0.645 0.493
(AUDIT-C) Yes 0.355 0.507
Current smoker No 0.888 0.977
Yes 0.112 0.023
Blood Pressure No 0.264 0.293
Medication Yes 0.736 0.707
Depression (PHQ- Low (0-2) 0.455 0.986
4 Depression (3-6)  0.545 0014
Anxiety (PHQ-4) Low (0-2) 0.410 0.999
Anxiety (3-6) 0.590 0.001

Abbreviations: ARFS, Australian Recommended Food Score; AUDIT-C,
Alcohol Use Disorder Identification Test - Consumption; GLTEQ, Godin-
Leisure-Time Exercise Questionnaire; PHQ-4, Patient Health
Questionnaire - 4.

?Bolded cells correspond to the majority category of health risk behaviour
(>50%) for each class.

depression variables. A latent class analysis was chosen Selection for
the best number of latent classes to be produced was based on com-
paring Akaike information criterion (AIC) and Bayesian information cri-
terion (BIC) measures of fit between models®®; the model with the

lowest BIC was chosen as the most appropriate. Corresponding

response probabilities were determined for each item using this model
and plotted accordingly.

To identify whether any of the participant characteristics were
associated with resulting classes, separate univariate logistic regres-
sions were performed. Aboriginal and Torres Strait Islander status was
excluded from the logistic regression due to insufficient numbers.
Crude odds ratios, 95% confidence intervals, number of observations
used (N), pairwise P-values and overall Type Il P-values were
produced.

All statistical analyses were conducted using SAS v9.4 (SAS Insti-
tute, Cary, North Carolina, USA); P < .05 (two-tailed) was used to indi-
cate statistical significance.

3 | RESULTS

There were 399 respondents to the baseline survey. Table 1 provides
data on the participant characteristics of this sample. The majority
were male (65%) and the average age was 66 years. More than half
(71%) of the sample were at least moderately active and most (64%)
had diet quality scores of “excellent” or “outstanding” and were living
independently with high physical functioning.

Latent classes of between 2 and 10 classes were explored. Model
selection identified two latent classes to be the most optimal (BIC
354.12, AIC 270.51). Table 2 provides the item response probabilities
for each class. Based on their health risk factors, 16% of participants
in this study fell into Class 1, and 84% fell into Class 2. Class 1 is char-
acterised by individuals with a higher probability of lower diet quality
(55% probability of “needing work™ or “getting there™), lower physical
activity (53% probability of being sedentary), higher levels of anxiety
(59% probability) and depression (55% probability), but a lower proba-
bility of risky drinking (36% probability). For this paper Class 1 has
been labelled “Low Mood, Food & Moves Risk.” Members of class 2 had
a higher probability of a better quality diet (69% probability of having
an “excellent” or “outstanding” diet), greater physical activity (51%
probability of being “active”) but heavier drinking (51% probability) as
well as lower probabilities of having anxiety (0.1% probability) or
depression (1% probability). Class 2 has been labelled “Alcohol Use
Risk.” Neither class was well-differentiated by blood pressure medica-
tion usage or current smoking with similar probabilities produced for
both groups.

Table 3 displays associations between socio-demographic or clini-
cal characteristics and latent class group membership (class 1 vs class
2, where class 2 is the reference level). Only physical functioning
(P = .0002) and independent living (P < .0001) variables were found
to be significantly associated with latent class allocation, based on
respective crude P-values. Participants also had higher odds of being
in the Low Mood, Food and Moves Risk group if their Barthel Index
score indicated moderate (OR: 5.969; 95% Cl: 2.492-14.300) or slight
dependence in ADLs (OR: 1.889; 95% Cl: 0.971-3.677) or with IADL
scores of 0-6 (OR: 5.020; 95% Cl: 2.290-11.006) or 7 (OR: 2.397;
95% Cl: 1.088-5.280). From Type Il tests, no associations between
other characteristics and latent class membership were significant.

85U80|7 SUOWIWOD A0 B|dedldde auy Aq peuseAob afe S3o1le YO ‘8SN JO S3INJ 0 Akeid1 78Ul UO AB|IAA UO (SUONIPUOD-PUR-SWIBI WD A8 | 1M AlRIq 1 Bul [UO//:SdNY) SUORIPUOD pue swie | 81 88S *[202/20/T0] Uo A%iqiTaulluo A8|iMm ‘@iseomeN JO Aisieniun ay L Aq 90, eldu/zo0T 0T/10p/wod A8 imAeiq pul|uo//Sdny wolj pepeojumod ‘T ‘%202 ‘2T9TT02Z



CLANCY ET AL.

o _WILEY_L_*

TABLE 3
food and moves risk group).

Health Promotion €t
Journal of Australia @ b

Estimates of individual crude logistic regression models for latent class allocation (modelling probability of being in the low mood,

Odds ratio Pairwise Type Il
Model N (95% Cl) P-value P-value
Age (years) 395 55-64 vs <55 0.94 (0.38-2.31) .65 44
65-74 vs <55 0.94 (0.42-2.11) .57
74+ vs <55 0.55(0.23-1.3¢) .10
Gender 396 Female vs Male 0.98 (0.56-1.71) 93 93
Income 362 High ($1000+) vs Low (<$399) 0.46(0.19-1.11) .03 06
Mid ($400-$999) vs Low (<$399) 1.24 (0.66-2.36) .04
Country of birth 395 Other vs Australia 0.84 (0.44-1.63) 61 61
Stroke type 378 Stroke vs Transient Ischaemic Attack 1.21 (0.68-2.15) 51 51
More than one stroke 396 No vs Yes 1.23 (0.35-4.30) 74 74
Remoteness area 393 Metropolitan vs NonMetropolitan 1.25(0.72-2.17) 43 43
Physical functioning (BI) 393 Moderate Dependence (61-90) vs Independent 5.97 (2.49-14.30) <.01 <.01
(100)
Slight Dependence (91-99) vs Independence (100) 1.89 (0.97-3.68) 48
Independent living 396 0-6vs 8 5.02 (2.29-11.01) .01 <.01
(1ADL) 7vs8 2.40 (1.09-5.28) 87

Abbreviations: Bl, Barthel Index; IADL, Instrumental Activities of Daily Living.

4 | DISCUSSION

In investigating the prevalence of health risk factors in this sample of
stroke survivors, we found 29% were insufficiently active, 35% did
not have diet scores in line with Australian dietary guidelines, 48%
were drinking at risky levels, 4% were smoking, 28% were not on any
blood pressure medication, 12% scored positively for anxiety and 12%
scored positively for depression. Two classes of health risk factors
were identified during the latent class analysis - Low Mood, Food &
Moves Risk and Alcohol Use Risk. One in six participants were in the
Low Mood, Food & Moves Risk group who generally had lower levels of
physical activity, poorer diet quality and higher levels of depression
and anxiety, but a lower probability of risky drinking. Lower levels of
independence and physical functioning were predictor variables for
this group. In contrast, the participants in the Alcohol Use Risk group
had better physical activity and diet quality scores, significantly lower
probability of depression and anxiety, but a higher probability of risky
drinking.

We found that the prevalence of stroke-related health risk factors
was lower in our sample than what has previously been found in other
stroke survivor population samples. Compared to our findings, studies
among people who have experienced stroke have found higher rates
of insufficient physical activity (56.5%),'° low fruit and vegetable
uptake (51.7%),'° and higher rates of depression (31%)'? and anxiety
(24%).2 It should be noted that the measures used to assess health
risk factors across studies varies making direct comparison between
studies difficult. Our sample consisted of participants in a randomised
controlled trial who had to meet a modified Rankin Scale of <3 to be
eligible which indicates that no participants had more than moderate

disability and all were able to walk without assistance. Additionally, it

is possible that stroke survivors already conscious of their health risk
factors were more drawn to participate in a trial that addressed these
factors.

One in six of our relatively “well” and “healthy” sample were in
the Low Mood, Food & Moves Risk group and had a higher probability
of engaging in multiple risk factors relating to poor diet quality, low
physical activity, depression and anxiety. These participants had
higher odds of being part of this group if they had lower Instrumen-
tal Activities of Daily Living and Barthel index scores indicating
lower levels of independence in everyday living. Previous studies
have also identified that people with higher levels of poststroke dis-
ability have more difficulty engaging in activities to improve their

health risk behaviours due to physical limitations®?*4°

and that post-
stroke depression can increase functional impairment and
disability.*2~*® The effects of poststroke disability need to be taken
into account when designing programs targeting these risk factors
in people who have had stroke. Programs originally designed for the
general population may be adapted for use by people who have
experienced strokes though changes such as simplification of the
visual presentation of the program including use of pictures and
reduced wordiness, focus on daily physical activity rather than
activities that might not be accessible to all people with stroke,
optional involvement of a care-partner, and inclusion of stroke-
specific information.** Co-design of poststroke programs with peo-
ple who have experienced stroke should be considered to ensure
programs are accessible, relevant and interesting to people with
stroke.*>#¢ Future research would benefit from assessing how
health risk factors cluster in people with moderate to severe post-
stroke disability. This would aid in further tailoring interventions

that can target risk factors relevant to different levels of disability
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and design them to take the particular needs of people with stroke
into account.

Risky levels of alcohol consumption after stroke may be an over-
looked problem that requires further investigation. Members of the
Alcohol Use Risk group, who were more likely to meet guidelines for
other health risk factors, had a more than 50% probability of drinking
at risky levels according to the AUDIT-C, and 48% of the total sample
were participating in risky drinking activities, which was a surprising
finding. This requires further understanding given a large recent study
shows that previously accepted protective effects of moderate alco-
hol intake are largely noncausal and alcohol consumption uniformly
increases stroke risk and blood pressure.*” A previous study found
that only 5.4% of people with stroke participated in heavy drinking,
though this was measured using a different tool to our study and is
not directly comparable.'® While a clear understanding of the drinking
patterns of the broader population of people with stroke is lacking,
this pattern may not be unusual with risky alcohol consumption
among older Australians increasing over the last decade.*® Chapman
et al*” analysed the drinking habits of Australians based on the
National Drug Strategy Household Survey data and identified that
16.8% of people aged over 50 reported drinking at levels associated
with long term risk and 17% reported drinking levels which placed
them at short term risk. Less than half of these risky drinkers per-
ceived their drinking as harmful. There is a need to better understand
patterns of alcohol consumption in adults with stroke, as well as their
reasons for consumption and awareness of the associated risks. This
will be important to both design and deliver appropriate interventions
to reduce their alcohol intake and risk of recurrent stroke, as well as
to understand if current guidelines require further clarity to avoid

mixed messaging.

4.1 | Study limitations and strengths

This study provides data from a large, national sample of stroke survi-
vors. The eligibility criteria required that participants had a modified
Rankin Score of <3 which resulted in a sample with high levels of
independence and limited disability. This means it cannot be general-
ised to the broader stroke population due to the exclusion of people
who experience greater levels of disability after stroke. Furthermore,
the main study outcomes of health risk factors are dependent on self-

report measures and may be underestimations.

5 | CONCLUSION

This study provides insight into the health risk behaviour profiles of
stroke survivors living in the community. Two groups were identified.
One group had a higher likelihood of lower levels of physical activity,
poorer diet quality and higher levels of depression and anxiety. Partic-
ipants were more likely to be in this group if they had low levels of
independence and physical functioning. The other group had no iden-

tified predictor variables and participants in this group were more

likely to meet guidelines for diet and exercise with a low probability of
depression or anxiety, but had a >50% probability of drinking at risky
levels. It highlights how, even in stroke survivors with relatively fewer
effects of disability and in general good health, continued support is
required to improve health risk behaviours to reduce risk of recurrent
stroke. Future interventions should be tailored to and target the needs
and requirements of the relevant health behaviour profile. Risky levels
of alcohol consumption may also be an overlooked problem for this
population that requires further investigation to understand the

causes and breadth of the problem.
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