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Abstract 

Background For patients with Parkinson’s disease (PwPD), promotion of habitual physical activity (PA) assists 
in the prevention of disease progression. Patients’ health literacy (HL) is integral for meeting PA standards and turning 
it into a habit. This study evaluated the association between PA level and each HL domain in PwPD.

Methods Online web-based assessment instruments and self-administered questionnaires, including the PA Ques-
tionnaire (IPAQ) Short Form and the Functional, Communicative, and Critical Health Literacy (FCCHL) scale, were used 
to assess PA levels and health literacy domains of PwPD.

Results The mean age of PwPD (n = 114) was 65.9 (SD = 11.6) years; 59.6% female, and the mean duration of dis-
ease was 6.4 (SD = 5.1) years. Of participants, 47.4% met the recommended criteria for PA. When comparing each HL 
domain by PA level, participants with lower PA had significantly lower critical HL (p = 0.03). Logistic regression analysis 
revealed that PA level correlated with critical HL (OR = 2.46; 95% CI = 1.16–5.19; p = 0.02).

Conclusions Adherence to recommended PA standards was associated with critical HL, but not other HL domains. 
Proactive attitudes to critically evaluate and utilize as well as understand health information may positively influence 
the promotion of PA.
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Background
Health literacy (HL) is a means of maintaining and pro-
moting one’s health and refers to an individual’s ability to 
access, understand, evaluate, and apply health informa-
tion [1]. Recently, this has been recognized as an impor-
tant factor in maintaining health in adults and the elderly 
[2, 3]. There is also a rapidly growing body of evidence 

showing the impact of reduced HL on health outcomes in 
patients with chronic diseases such as Parkinson’s disease 
(PD), which has been suggested to lead to reduced self-
management [4–6]. The basic treatment strategy for PD 
is to promote appropriate medication and exercise/physi-
cal activity (PA). In both treatments, it is important for 
people with PD (PwPD) themselves to continuously self-
manage their daily lives, in addition to following direct 
support from medical staff. Educational support is signif-
icant in promoting self-management for PwPD [7]. Given 
that PwPD face a wide variety of complex symptoms 
and treatment options, patient education is essential to 
ensure an understanding and acceptance of their disease; 
furthermore, differences in understanding and initiative 
should be considered when providing this education to 
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specific patient populations. The benefits of combining 
patient education with medical therapy have been shown 
to reduce treatment costs, improve patient outcomes, 
and have positive effects on patient adherence to medi-
cation timing protocols [8, 9]. Patient education should 
therefore provide an ongoing teaching and learning pro-
cess that involves a multidisciplinary team relevant to the 
patient in that particular setting [10].

Habitual promotion of exercise and PA may slow dis-
ease progression in the long term [11, 12]; knowing this, 
the World Health Organization (WHO) has published 
reference values for PA in chronic diseases such as PD, 
and it is hoped that this indicator will increasingly be 
recognized for PwPD [13]. However, exercise and PA 
require proactive behavior, which is often difficult to sus-
tain. Indeed, it has been reported that PwPD often fail 
to adopt behaviors even when they recognize the need 
to engage in habitual PA [14]. Previous studies that have 
found an association between HL and PA have identi-
fied an association in patients with chronic diseases such 
as cardiovascular disease [15] and chronic kidney dis-
ease [16]. Educational interventions aimed at improv-
ing HL have also been shown significantly to impact 
patient health indicators and quality of life (QOL) in vari-
ous chronic diseases, including type 2 diabetes [17] and 
ischemic heart disease [18]. However, existing literature 
on the impact of educational interventions for chroni-
cally ill patients shows that some subgroups respond to 
educational interventions and others do not [19]. In fact, 
there is no consensus on the association between PD 
medication knowledge/adherence and QOL [20, 21].

Previous studies have assessed the HL characteristics of 
PwPD, but this relationship between HL and PA remains 
controversial. Under one measure, PwPD HL was 
reported to be low, while under another measure several 
HL scores were reported to be at almost acceptable levels 
[22]. The focus of the index has been on "understanding." 
However, the concept of HL is more complex [23]; there-
fore, given the possibility that different domains may 
have other associations with HL, study results may need 
to be more consistent. To clarify the actual association 
of PwPD with PA, PD should be investigated with the 
addition of HL factors from other domains. The results 
of such a study could lead to additional cohort stud-
ies that further investigate causal relationships. In other 
words, each of these HL domains should be evaluated 
comprehensively and individually as they have different 
capabilities.

In PD, there are still few studies related to HL. To suc-
cessfully implement patient self-management, a better 
understanding of the relationship between the HL com-
ponent of PwPD and PA is needed. This will contrib-
ute to the promotion of PA based on self-management. 

Therefore, this study set out to determine the relation-
ship between HL and PA levels. The relevance of each HL 
domain is very interesting and has yet to be investigated. 
It is hypothesized that the communicative and critical HL 
domains, which require a higher level of HL competence, 
will be associated with PA level.

Methods
Study design and participants
This cross-sectional observational study included PwPD 
who visited the Parkinson’s Disease Medical Center at 
Fukuoka University Hospital. A web link to the survey 
questionnaire instrument was provided in a flyer distrib-
uted in conjunction with registration for membership on 
the web platform; this is an information distribution ser-
vice for PwPD by the Department of Neurology, Fukuoka 
University. Web platform enrollment created a consecu-
tive sample because flyers were distributed to PwPD 
who had been seen by the center. The distributed flyer 
included instructions to register for the web platform and 
to take the survey; it was left to each individual to click 
on the link where the details were explained. A diagno-
sis of PD was made according to the Movement Disorder 
Society’s clinical diagnostic criteria for PD [24], and only 
patients who met the criteria for a definite or probable 
diagnosis of PD were invited to register. Upon registra-
tion, an online link generated by Survey Monkey was sent 
to PwPD. The survey was administered to those regis-
tered between February 1, 2022 and December 28, 2022.

The survey was completely anonymized, and the pri-
vacy of the participants was fully guaranteed by the 
authors. After being informed that their data would 
only be used for statistical and scientific purposes, par-
ticipants agreed to complete a questionnaire regarding 
sociodemographic information and the following meas-
ures relevant to physical activity level and health liter-
acy. In total, 146 Japanese PwPD aged 20 years or older 
responded to the questionnaire; people with suspected 
PD-like diseases (e.g., progressive supranuclear palsy 
and corticobasal degeneration) were excluded. In addi-
tion, to ensure the reliability of the data, we also excluded 
respondents whose responses were determined to be 
unanswered or fraudulently answered (such as inconsist-
ent or intentionally wrong answers).

Ethical approval
This study was conducted according to the Declaration of 
Helsinki, and the research protocol was approved by the 
Ethics Committee of Fukuoka University School of Medi-
cine (U21-10–005). Informed consent was obtained from 
all participants.
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Measurements
Physical activity level
PA level was assessed using the PA Questionnaire (IPAQ) 
Short Form [25, 26]. The questions enabled the assess-
ment of PA level by providing information on the minutes 
spent in activity during any given time of the week. The 
information captured in the questionnaire reported vari-
ous types of PA (low, moderate, and vigorous), including 
walking activity and time spent sitting on an average day, 
including work days; moderate activity (i.e., carrying light 
loads, cycling at a steady pace, exercising in the yard); 
and vigorous activity (i.e., heavy lifting objects, intense 
aerobic exercise, bicycling or treadmill) [27]. The IPAQ-
SF algorithm was used to convert continuous data into 
categorical data (i.e., low, moderate, and high PA) [28]. 
Outcomes were calculated as weekly metabolic equiva-
lents of tasks in minutes (MET min/week). Regarding the 
assessment of PA levels, the World Health Organization 
recommends a minimum of 150 min per week of moder-
ate PA and/or 75 min per week of vigorous PA for health 
promotion in adults with Parkinson’s disease and other 
conditions [13]. Participants were subdivided into two 
categories according to the IPAQ information as follows: 
good levels of PA that met the recommendations above 
("physically active") and insufficient PA that did not ("sed-
entary") [29].

Health literacy
HL was assessed using the Functional, Communicative, 
and Critical Health Literacy (FCCHL) scale developed 
by Ishikawa et al. [30]. HL consists of three components: 
functional, communicative, and critical [18]. Functional 
HL refers to basic reading and writing skills. Commu-
nicative HL refers to the ability to actively participate in 
daily life, extract information from various forms of com-
munication, and understand its meaning. Finally, criti-
cal HL refers to higher cognitive and literacy skills that 
can be used to extract information from various forms of 
communication, understand its meaning, and apply new 
information to changing situations. The FCCHL is a self-
administered questionnaire used to assess functional, 
communicative, and critical HL skills in people with 
chronic diseases; it consists of 14 questions, rated on a 
scale of 1 (never) to 4 (often). The average score for each 
HL is calculated from all questions, with higher average 
scores indicating higher abilities.

Sociodemographic variables
Participants were asked to provide the name of their 
diagnosis, their age, gender, duration of PD, and educa-
tion level.

Statistical analysis
Participant characteristics were compared between 
physically active (MPA ≥ 150  min/week and/or 
VPA ≥ 75  min/week) and sedentary (MPA < 150  min/
week and/or VPA < 75  min/week) groups. Student’s 
t-test and Pearson’s chi-square test were used for con-
tinuous (e.g., age, duration of illness) and categorical 
(e.g., gender, education) variables, respectively.

A single logistic analysis was performed to exam-
ine the association between PA and HL, with PA level 
(physically active or sedentary) as the dependent vari-
able and the three items of the HL sub-scale between 
the two groups as independent variables, respectively.

Two models were created, a crude one and one with 
adjustment for covariates (age, gender, duration of ill-
ness, and education) as it has been noted in previous 
studies that age, gender, and duration of illness may 
influence PA [31]. In addition, HL was selected as a 
covariate because it may well be influenced by educa-
tional background [32]. All statistical analyses were 
performed using R v.4.1.1 (R core team), and the signifi-
cance level was set at 5%.

Results
Finally, data from 141 PwPD were included in this study, 
and 114 respondents were analyzed, excluding those who 
met the exclusion above criteria. Of the 114 participants 
(age 65 ± 11.6 years, 59.6% female), 60 (52.6%) had inad-
equate levels of physically activity ("sedentary"), and 54 
(47.4%) were fully physically active ("physically active"). 
The sociodemographic characteristics of the sedentary 
and physically active participants are shown in Table 1.

Although there was no significant difference in educa-
tion (p = 0.06), the sedentary group tended to have more 
middle school graduates, while the physically active 
group had more postgraduate degrees.

The mean (SD) of each HL sub-item is shown below. 
Functional HL was overall 2.99 (0.63), physically active 
group 3.06 (0.60), and sedentary group 2.93 (0.66). Com-
municative HL was overall 3.16 (0.48), physically active 
group 3.19 (0.48), and sedentary group 3.11 (0.47). Criti-
cal HL was overall 2.88 (0.57), physically active group 
3.00 (0.51), and sedentary group 2.77 (0.60).

Figure  1 shows results comparing HL sub-items 
between the two groups.

There was no apparent difference between the two 
groups for functional HL (p = 0.21) and communicative 
HL (p = 0.44); for critical HL, the sedentary group had 
significantly lower results (p = 0.03) than the physically 
active group.

Table 2 shows the results of the single logistic regres-
sion analysis of PA and HL.
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Table 1 Demographic and clinical characteristics of the study participants

Values are shown as mean (SD) or n (%). PD Parkinson’s disease

Variables Overall Sedentary Physically active p-value

(n = 114) (n = 60) (n = 54)

Age, years 65.88 (11.6) 64.65 (11.5) 67.11 (11.8) 0.26

Females, n 68 (59.6) 40 (58.8) 28 (41.2) 0.11

PD duration, years 6.4 (5.1) 6.6 (6.0) 6.2 (4.0) 0.65

Academic background

 Junior high school, n 2 (1.8) 2 (3.3) 0 (0.0) 0.06

 High school, n 39 (34.2) 24 (40.0) 15 (27.8)

 Professional school, n 13 (11.4) 4 (6.7) 9 (16.7)

 Junior college, n 16 (14.0) 10 (16.7) 6 (11.1)

 University, n 40 (35.1) 20 (33.3) 20 (37.0)

 Graduate school, n 4 (3.5) 0 (0.0) 4 (37.0)

Fig. 1 Comparison of health literacy by high and low physical activity

Table 2 Association between health literacy and physical activity by logistic regression analysis

Dependent variable: sedentary (MPA < 150 min/week and/or VPA < 75 min/week)

The covariate controlled for age, gender, PD duration, and the academic background

OR Odds ratio, 95% CI 95% confidence interval of mean, MVPA Moderate to vigorous physical activity

Health Literacy
sub-items

Crude Model Adjusted Model

OR 95% CI p-Value OR 95% CI p-Value

Functional 1.40 [0.77–2.53] 0.26 1.58 [0.84–2.96] 0.16

Communicative 1.42 [0.65–3.11] 0.38 1.51 [0.66–3.41] 0.33

Critical 2.12 [1.06–4.22] 0.03 2.46 [1.16–5.19] 0.02
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The crude model (model not adjusted for covariates) 
showed that critical HL was associated with a decreasing 
regression (odds ratio (OR) = 2.12; 95% confidence inter-
val (CI) = 1.06–4.22; p = 0.03). The adjusted model for 
covariates also demonstrated an association with lower 
critical HL (OR = 2.46; 95% CI = 1.16–5.19; p = 0.02), sim-
ilar to the crude model.

Discussion
Using an online survey, this study examined the associa-
tion between PA and HL in PwPD. The results revealed 
that more than half of the participants did not meet the 
target PA criteria and that their physical inactivity was 
associated with critical HL. We believe that the ability to 
critically examine whether specific information about PA 
can be adapted to oneself, in addition to understanding 
and sharing the benefits of PA, can lead to the formation 
of exercise habits.

Few reports have evaluated the three aspects of HL 
separately and examined their association with PA in 
older adults and chronically diseased patients. Among 
them, the association between HL and PA in older adults 
suggests that although differences in HL does not change 
the number of steps taken, physical activity may be pro-
moted by improving HL, thus allowing individuals to 
make beneficial health-related decisions on their own 
[33]. In addition, the knowledge, attitude, and practice 
(KAP) model proposes that when individuals receive rel-
evant information, they develop an expected response, 
resulting in behaviors consistent with their attitudes [34]. 
However, outcomes and effectiveness do not necessarily 
coincide [35]. In other words, what one knows and what 
one does are not necessarily in line.

They also reported that one barrier to promoting PA in 
the long term is determining and presenting the optimal 
type and amount of exercise (frequency, intensity, etc.) 
[36]. However, there is still no clear consensus on the 
optimal amount of PA for people with chronic diseases, 
including PD, although the WHO has recently published 
guidelines [13].

Furthermore, PwPD have varying abilities depend-
ing on the presence and type of non-motor symptoms 
in addition to the individual’s motor symptoms [37]. The 
fact that critical HL was associated with lower PA in the 
results of this study suggests that the ability to assess and 
utilize one’s adaptation to the type and amount of PA was 
a factor in promoting PA.

In addition, this long-term enhancement of PA 
requires appropriate support from the health care 
provider to promote appropriate self-management; 
the promotion of self-management in PwPD includes 
receiving educational support, goal setting, and prob-
lem-solving suggestions from the health care provider 

[7]. Previous studies have shown that patient involve-
ment in decisions about goals increases patient satis-
faction [38], motivation [39, 40], and creates a sense of 
ownership [41]. Critical HL indicates a patient’s confi-
dence in critically examining information and adapting 
and utilizing it for his or her benefit. In other words, 
since proactive decision making is a key element, we 
infer that these elements of promoting self-manage-
ment are based on critical HL.

From these results, it may be difficult for a system 
providing educational information focused on pro-
viding knowledge to promote PA in PwPD; however, 
health care providers have identified several commu-
nicative steps as a means of promoting HL [42]. These 
include using plain language, limiting and repeating 
information, using the teach-back method, and creat-
ing an atmosphere where people are not embarrassed 
to ask questions. This information also shows that if 
functional HL is not present, the ability of higher-order 
communicative and critical HL cannot be successfully 
utilized, so HL must be viewed both as its components 
and also comprehensively. In particular, the teach-back 
method provides a means of detecting patient miscon-
ceptions and confirming that they truly understand. 
A recent systematic review found that the teach-back 
method is also effective for health-related outcomes 
such as patient understanding, self-management, and 
quality of life [43]. In other words, it is hoped that the 
development of HL-related competencies on the part of 
professionals will, in turn, promote HL in patients.

There are several limitations to this study. First, it 
employed a cross-sectional study design and could 
not investigate changes in PA and HL, so we cannot 
refer to causal relationships. Second, since this study 
used an online survey, we must consider the possibil-
ity that the participants were PwPD with good access to 
the Internet and that most had education beyond high 
school (64.0%; See Table 1). In the present study, cases 
presenting with cognitive dysfunction were excluded, 
although no clear examination was available. Future 
studies should also include patients who present with 
cognitive dysfunction, which may require that car-
egivers also be included in the study. Third, HL varies 
between countries, with Japan showing low values [44], 
so its application to other countries should be inter-
preted cautiously. In addition, it is not easy to gener-
alize results from online surveys. Finally, the inclusion 
of registrants of web platforms for educational infor-
mation distribution in the survey, who are expected to 
be a more active audience for health information, may 
have introduced bias and should be further examined 
in more varied populations to reflect the target popula-
tion adequately.
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Conclusions
We found an association between PA and critical HL 
in PwPD, and this association was not affected by age, 
gender, duration of illness, or educational history. These 
results suggest that patients’ skills in assessing and uti-
lizing their own health information may be important in 
promoting PA in PwPD. The present study was unable to 
demonstrate a causal relationship between PA and HL, 
but further confirmation is needed using a more repre-
sentative multicenter-based sample or by cohort studies.
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