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Abstract
Effective self-management is key to living well with Parkinson’s disease and one important aspect is disease-
specific knowledge. This article explores how people with Parkinson’s disease in Sweden (1) acquire disease-
specific knowledge and (2) use Parkinson’s disease–related healthcare. Data were collected through an 
online survey, which had 346 respondents (16–87 years old, median age: 68 years, 51% male; time since 
diagnosis: 0–31 years, median time: 7 years). Our results show that disease-specific knowledge is mainly 
found online, especially for women with Parkinson’s disease and people with Parkinson’s disease of working 
age, that most people with Parkinson’s disease in Sweden see their neurologist for 1 h or less per year and 
only one in two people with Parkinson’s disease has regular contact with other Parkinson’s disease–related 
healthcare professionals. We also find that people with Parkinson’s disease reporting higher levels of specific 
knowledge also are more likely to be satisfied with the amount of time they get with their neurologist, 
regardless of the amount of time.
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Introduction

Parkinson’s disease (PD) is a chronic neurodegenerative disease resulting in motor and non-motor 
symptoms causing significant burdens on individual patients and family members, as well as on 
healthcare and society.1 PD is extremely individual in nature and the range and fluctuations of 
symptoms often require complex medication regimens.2 The prevalence increases with age; median 
age of onset is 60 years although 10 per cent of people with Parkinson’s disease (PwP) are younger 
than 45.1,3 The number of PwP in Sweden is about 22,000.4 Worldwide, the number of PwP is pre-
dicted to double between the years 2005 and 2030.5

Healthcare has historically dealt with caring for acute injuries and illnesses where healthcare 
professionals were experts and patients passive recipients of care.6 Chronic conditions, however, 
require a very different model for healthcare, one that is based more on patients’ self-management 
and patient education.7,8

When in need of health-related or medical information, people with chronic diseases turn to 
different sources. In a study from the United States,9 the following percentages were reported: 
health professionals: 93 per cent, friend or family member: 60 per cent, books or similar: 56 per 
cent, Internet: 44 per cent, insurance provider: 38 per cent, and other sources: 6 per cent. Although 
many studies explore patients’ online information-seeking behaviour,10–13 we have not found any 
similar studies looking at other sources too for other countries, including Sweden, or for PwP.

Internet access has accelerated the search for information and resources, and patients with chronic 
diseases actively use the Internet to search disease-related information outside of healthcare. For exam-
ple, in the United States, 51 per cent of adults living with chronic conditions go online to find health-
related information.9 Another US study reports that about half of the population with chronic conditions 
would appreciate guidance when searching for health information online.14 A survey study from Japan15 
demonstrated a lower use of Internet for health purposes; 23.4 per cent used a computer to acquire health 
information and 6 per cent used cell phones. We have not been able to find any similar study for a 
Swedish population but we know that Internet use in Sweden is high; in 2015, in total, 91 per cent of the 
population were online with slightly higher use (>95%) for ages 8–55 years.16 There are, however, dif-
ferences in use of the Internet across the population; a different study shows that among those 65 and 
older, being male, high education, not living alone, not being cognitively impaired, being younger 
within the studied population and urban living correlated significantly with higher Internet use.17

Specifically in PD, effective self-management is crucial to successfully managing the disease 
and includes knowledge about the disease, medications and side effects, monitoring of symptoms, 
finding reliable sources of information and knowing when to take action.18–20 A large majority of 
PwP want to be active in health-related decisions and to have access to correct and relevant infor-
mation.21–23 Online tools and services are frequently used among people with chronic diseases and 
have also been observed in PD.24–26 A US study shows that PwP often have access to and feel 
comfortable using computers, mobile phones and the Internet.27

The concept of health literacy has emerged as a way of describing, measuring and improving 
patient education. It was originally defined as ‘the degree to which individuals have the capacity to 
obtain, process and understand basic health information and services needed to make appropriate 
health decisions’.28 With the increasing use of online services, eHealth literacy has been developed. 
There are a number of different definitions of eHealth literacy and one of the most frequently used 
is ‘the ability to seek, find, understand and appraise health information from electronic sources and 
apply knowledge gained to addressing or solving a health problem’.29 It seems that health and 
eHealth literacy in the context of PD are under-researched concepts. A search using search terms 
‘health literacy’ OR ‘ehealth literacy’ AND ‘Parkinson*’ in several databases (PubMed, Web of 
Science and CINAHL) revealed only three studies, two of which were abstracts for conference 
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posters and the third, a pilot study. One of the conference abstracts determined the readability of 
letters sent from clinics to PwP and states that there might be a discrepancy between PwP’s self-
rated understanding and the actual readability.30 The other one reports a study of health literacy in 
121 PwP using two brief assessments and concluded that low health literacy is common in the 
investigated population and is likely to be even more prevalent in a general population of PwP.31 
The pilot study reports a prospective study of the functional health literacy of 44 men with PD and 
concludes that contrary to existing literature, PwP can be expected to preserve health literacy.32

Rather than to study the full concept of health literacy, we wanted to study one specific aspect, 
namely, acquisition of disease-specific knowledge. This has previously been studied in the context of 
chronic disease,9,15 but we have not been able to find any previous studies of this aspect specifically 
for PD. In this article, we use the term disease-specific knowledge as meaning all knowledge relating 
to PD, including but not limited to knowledge about symptoms, medication and other treatments, side 
effects, disease management and healthcare provision. This is relevant because raising the level of 
disease-specific knowledge among PwP has been found to increase health-related quality of life.33,34 
A recent study in China assessed the knowledge of PD among PwP and noted a great need for 
improvement in key areas such as disease management and awareness of medication side effects.35

Since health professionals and healthcare are traditionally the main sources of validated dis-
ease-specific knowledge,36 it is worth looking at time that is available to provide this knowledge. 
In the United States, PwP have appointments with their neurologist three to four times a year;37 in 
Italy, one to three times,38 and in Sweden, once a year.4 This indicates a discrepancy between the 
availability and significance of healthcare as a source of disease-specific knowledge.

We investigated two research questions:

•• How do PwP in Sweden
|| Acquire disease-specific knowledge?
|| Use PD-specific healthcare?

Methods

Data were collected from PwP in Sweden by means of a survey developed in a step-wise process. 
The survey (in Swedish) was designed and distributed using the online tool Typeform.39

General information about the survey (purpose of the study, investigator, instructions for 
responding) was included and questions were kept short and focussed to reduce the risk of respond-
ents abandoning the survey before completion.40 The survey questions are listed in Table 3 of 
Appendix 1 and include questions on background (gender, year of birth, place of living and educa-
tion level), year of diagnosis and the importance, level and main source of disease-specific knowl-
edge. There were also questions on how much time is spent in healthcare every year (neurologist 
and other healthcare professionals), as well as an assessment of time sufficiency. Response options 
were numerical, categorical or free text. When asked about their opinion, respondents were given 
a five-point Likert scale to choose from, where the middle option signified a neutral opinion.

The survey was first tested on a smaller pilot group with PD, four participants (50% women) with 
varying ages (49–67 years) and time since diagnosis (6–13 years), in a fully functional online form. 
Some minor text edits were made before distributing more broadly using the online tool. To maxim-
ise the number of responses, the web link to the survey was distributed to PwP in Sweden via email 
to patient organisations and patient groups, as well as social media and personal networks. No incen-
tives were offered for responding. The survey was made available as soon as it was ready and data 
collection was terminated when the number of new responses tapered off. It was online for 4 weeks 
(7 March–4 April 2015), after which the results were downloaded and analysed.
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Only respondents living in Sweden were included in the analysis and duplicate answers were 
excluded. Age and time since diagnosis were calculated from year of birth and year of diagnosis. 
Categorical and numerical variables were analysed with an interactive calculation tool41 using the 
χ2 test with statistical significance defined at p < .05.

This study is exempted from ethical approval by the regional ethical review board in Stockholm 
(according to decision 2015/1572-31/4).

Results

Background data

The survey had 346 valid responses, 11 of which did not give year of diagnosis, and 48 per cent of 
the unique visitors completed the survey. The age (Table 1 and Figure 1) and gender (Table 1 and 
Figure 2) distributions are consistent with what would be expected in a population with PD and 
representative for Swedish PwP compared to a study by Lökk et  al.4 There is one 16-year-old 
respondent, who is unusually young for PD but rare forms have been reported with juvenile onset.42

Our respondents are relatively well educated (Table 1), 52 per cent have completed more than 
12 years of education, which is more than the general population in Sweden, where 30–35 per cent 
of the population are reported to have studied for 12 years or more.43

Disease-specific knowledge

Results regarding self-reported importance, level and main source of disease-specific knowledge 
are presented in Table 2. In total, 91 per cent of the respondents considered knowledge about PD 
important (4 or 5 on the Likert scale for Importance of knowledge) and 55 per cent reported to have 
been able to acquire the knowledge they need (4 or 5 on the Likert scale for Level of knowledge). 
When asked which is their main source of disease-specific knowledge, 36 per cent responded that 
they had found the information themselves online, 29 per cent from patient organisations and simi-
lar, and 25 per cent from healthcare.

People with different education levels could be expected to report different levels and sources 
of knowledge; however, chi-square analyses of our respondents showed that neither level (p = .58) 
nor source of knowledge (p = .18) are significantly associated with education level. Furthermore, 
age, gender or time since diagnosis could be expected to influence level and source of knowledge. 
We have chosen to use the definition of ‘older adults’ from the Swedish National Board for Health 
and Welfare44 (65 years). For ‘time since diagnosis, we use the median value (7 years) for separat-
ing into two groups. We found that the self-reported level of knowledge is not significantly associ-
ated with age (p = .41), gender (p = .64) or time since diagnosis (p = .41). Similarly, the self-reported 
main source of knowledge is not significantly associated with time since diagnosis (p = .18). 

Table 1.  Respondent characteristics.

Respondent characteristics Number of respondents Interval Median  

Age 346 16–87 years 68 years 51% male
Time since diagnosis 335 0–31 years 7 years  
Education level
  Compulsory school (<9 years) 74 (21%)  
  Upper secondary school (9–12 years) 93 (27%)  
  University (>12 years) 179 (52%)  
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Figure 1.  Age distribution of the respondents.

Analyses show, however, that significantly different main sources of knowledge are reported 
depending on age (χ2 = 13.6, df = 3, p = .003) and gender (χ2 = 9.62, df = 3, p = .022). Online informa-
tion is the most important main source of disease-specific knowledge for PwP under 65 years of 
age, whereas the group 65 and older more often report patient organisations as their main source 

Figure 2.  Time since diagnosis for the respondents.
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(Figure 3). It is worth noting that the 31 per cent of the group 65 and older who report Internet as 
their main source of disease-specific knowledge is still a relatively high number. Men and women 
also report significantly different sources (Figure 4); women more often find their information 
online. To enable the use of chi-square testing for analysing source of knowledge, the response 
options ‘other patients’, ‘family, relatives and friends’ and ‘other sources’ were merged.

Time in healthcare

When it comes to time spent in healthcare (Table 4 of Appendix 1), 35 per cent visited their neu-
rologist once and 38 per cent twice during 2014. Three visits were made by 10 per cent of the 
respondents and 9 per cent had four visits or more. This means that 8 per cent (n = 29) of our 
respondents did not see a neurologist at all during the year. As for the length of visits, 14 per cent 
met with their neurologist for up to 15 min, 48 per cent between 15 and 30 min, 23 per cent for 
30–45 min and 14 per cent for an hour or more per visit. We calculated the total yearly time with 
the neurologist from number of visits and time per visit. In total, 60 per cent (n = 206) saw their 
neurologist for up to an hour during the year (Figure 5; Table 4 of Appendix 1).

When asked if they considered the time they have with their neurologist to be sufficient, 35 per 
cent of the respondents said no (1 or 2 on the Likert scale), 43 per cent said yes (4 or 5 on the Likert 
scale) and 22 per cent were neutral (3 on the Likert scale) (Table 4 of Appendix 1). As expected, 
there is a significant association between spending more time per year with your neurologist and 
being satisfied with the amount of time spent (χ2 = 16.8, df= 4, p = .002).

On the question about regular contact with other healthcare professionals, 47 per cent (n = 161) 
reported that they had met with a nurse, speech therapist, physiotherapist or similar during 2014 
(Table 5 of Appendix 1). About one-third of the people with no time with their neurologist (9 out 
of 29) reported that they had regular contact with other healthcare professionals, for example, 
nurse, physiotherapist or speech therapist. Of these, one person had 10–20 h and the remaining 
eight had up to 5 h during the year.

Table 2.  Importance, level and source of knowledge.

Importance of knowledge 1 2 3 4 5 Total

How important is knowledge about your disease to you? 
(1 = unimportant, 5 = very important) 

0 9 22 53 262 346
0% 3% 6% 15% 76% 100%

Level of knowledge 1 2 3 4 5 Total

Have you been able to acquire the knowledge you need 
about your disease? (1 = not at all, 5 = absolutely) 

17 35 103 121 70 346
5% 10% 30% 35% 20% 100%

Source of knowledge

Which of these is your main source of knowledge about your disease? Pick one.
  Information I have found myself online 123 36%  
  Information from patient organisations, etc. 100 29%  
  Information from healthcare 87 25%  
  Information from other patients 18 5%  
  Information from family, relatives and friends 9 3%  
  Other sources 9 3%  
  Total 346 100%  
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Figure 3.  Self-reported primary source of disease-specific knowledge for different age groups.

Figure 4.  Self-reported primary source of disease-specific knowledge for different genders.

One could expect that people who spend more time with their neurologist per year would report 
higher levels of disease-specific knowledge and also more often report healthcare as their main 
source of knowledge. Chi-square analyses show, however, that yearly time with neurologist is not 
significantly associated with level (p = .43) or main source of knowledge (p = .15).
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A person’s gender, level of education or age could be expected to have an effect on their expecta-
tions on and satisfaction with healthcare. Furthermore, that the time since diagnosis might influence 
how much contact with the neurologist is perceived as needed. Analyses of our data show, however, 
that PwP’s satisfaction with the time they get with their neurologist is not significantly associated 
with age (p = .17), gender (p = .63), time since diagnosis (p = .44) or education level (p = .83).

Furthermore, we also found a significant association between self-reported level of knowledge 
and satisfaction with the time with the neurologist every year (χ2 = 30.1, df = 4, p < .001). This 
means that PwP reporting a higher level of knowledge were more likely to be satisfied with the 
time they had with their neurologist, regardless of how short or long that time was.

Discussion

The aim of this study was to explore how PwP in Sweden acquire disease-specific knowledge and 
to investigate the use of PD-related healthcare in Sweden. The results from our survey indicate that 
Swedish PwP mainly acquire their disease-specific knowledge online and that the Internet is an 
even more important source of information for women with PD, as well as PwP under 65 years of 
age. We also see that most PwP in Sweden see their neurologist for 1 h or less per year. In the fol-
lowing sections, the results and methods will be discussed in more detail.

Discussion of results

It is hardly a surprising finding that the Internet is an important source of knowledge for PwP con-
sidering the increasing online presence of patients across all diseases. Age and gender seem to have 

Figure 5.  Total time with neurologist in 2014.
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a significant influence on the main source of knowledge, influence that appears independent from 
time since diagnosis, education level or time spent with neurologist per year. The fact that our data 
show that women to a higher degree find their information online could be seen as contradicting 
earlier research that suggests that men in Sweden are more online than women17 but could also be 
seen as an indication that even though women are less online than men, they mainly find their 
disease-specific knowledge online.

Should the fact that people find their disease-specific information online be perceived as a prob-
lem? Not necessarily, because although it is important to acknowledge that it can be difficult find-
ing correct and relevant information online, Internet does enable patients to more effectively 
manage their health and healthcare.45 ‘Internet-informed’ patients influence the patient–provider 
relationship and contribute to making healthcare more patient-centered while healthcare profes-
sionals can overestimate the risks of online health information.46,47 Results from a study among 
American patients with chronic conditions showed that a majority, 94 per cent, reported that they 
had not been harmed by health information they found online.9 It is, however, important to note 
that Internet use can be an issue for PwP. Excessive use of Internet may be a sign of impulse control 
dysfunction, a known side effects of PD medications.48,49

The effects of PD can also have an influence on our results. With the progression of the disease, 
for example, hand function may be affected, presenting as impaired fine motor skills and/or severe 
tremor. This could result in reduced ability to use keyboard, computer mouse or touch screens, 
hence making it more difficult to respond to online surveys.

The quality and accessibility of the information provided online can potentially be an issue. 
Indeed, the quality of information found can be difficult to assess for PwP. Misinformation can be 
both deliberate with the purpose to promote a specific product or cause and unintended mistakes. 
Both of these can be problematic and should be explored further. When it comes to readability, a 
study of PD information websites in English aimed towards PwP showed that the majority of the 
sites studied did not comply with readability guidelines.50 Whether or not this is the case for 
Swedish websites with information on PD is not known, and based on the survey results, we cannot 
know which sites the respondents use to gather information, nor if our respondents defined ‘the 
knowledge you need’ in the same way or regarded the information they found as being credible, 
reliable and helpful. In accordance with existing research, we also cannot know in what way the 
information given is perceived and understood.8

Would it not be better if healthcare took a larger responsibility in educating patients? There 
may of course be a role here for healthcare professionals to involve PwP more in their treatment 
and care, and according to a Dutch study, PwP expect healthcare to provide relevant informa-
tion, tailored to the individual’s needs.22 However, as is reflected in a different study, advances 
in medicine and time constraints in healthcare make it hard for healthcare professionals to keep 
up with new knowledge and patients’ needs and expectations, which often leaves patients feel-
ing frustrated with the information provided.45 The study even suggests that patients who are 
more Internet-savvy than their providers often feel better able to find the health-related infor-
mation they need by themselves online.45 As we can see from our results, most PwP have 60 min 
or less with healthcare annually, leaving little room for continuous information provision or 
patients’ questions. In combination with the high Internet use in Sweden, even among the older 
population, it could be assumed that Swedish PwP might sometimes be able to find the informa-
tion they need more easily than their healthcare providers.

It is also important to note that there is a difference between information and knowledge. 
Healthcare professionals might feel confident that they provide the right information at the 
right time but, for time constraints or other reasons, they are not able to ensure that the infor-
mation is properly received and transformed into knowledge by the individual. The perception 
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of what kind of information is relevant at different times and stages of the disease might also 
vary between healthcare and PwP, and even between PwPs. This makes it, of course, very dif-
ficult for healthcare professionals to provide information relevant to each PwP at every occa-
sion. Furthermore, we would argue that different sources might provide different types of 
information. It might be feasible to think that certain types of information would be best if 
given by healthcare, whereas other kinds might be best found elsewhere, a topic that would 
need further exploration in the future.

We also see the fact that PwP find their information online as part of the on-going shift from 
patients being passive recipients of care to active participants who have the possibility to be 
experts in managing their own disease and situation.23 Considering the complexity of the dis-
ease and treatments, we believe it is unreasonable to expect the limited time PwP have in 
healthcare to be sufficient to adequately address all the relevant issues. We therefore propose 
that other avenues for supporting the acquisition of disease-specific knowledge for PwP are 
explored. Our data show that also fellow patients, in the form of patient organisations and 
similar, are important sources of disease-specific knowledge. We propose to combine the 
power of the Internet with the force of patients to complement the current information provi-
sion by healthcare. By utilising the networking powers of online communities and online 
learning, we believe that some of the pressure on healthcare can be alleviated. This is devel-
oped further in ‘Future work’ below.

Discussion of methods

Choosing an online survey as a data collection method has its own advantages and limitations. 
Although online surveys are a fast and efficient way to collect data,40 they bias the results in favour of 
people who are already active online and probably use Internet as a knowledge source. Our respond-
ents are more educated than the Swedish population in general and a higher level of education has been 
shown to significantly predict the use of Internet for health purposes.45 This means that our results 
might overestimate the proportion of people who mainly find their information online. However, since 
Sweden, in general, has a very high use of Internet, the overestimate is likely to be minor.

Respondents were asked to self-assess their level of disease-specific knowledge and relate it to 
the knowledge they considered themselves needing. They were also asked to self-report the fre-
quency and length of healthcare visits. Relying on self-assessments and recall gives rise to uncer-
tainties in the responses.

Despite the weaknesses described above, our results contribute to new knowledge in an under-
explored research field and they point towards a development where the importance in online 
sources for patients’ knowledge acquisition increases.

Our survey collected responses from about 1.5 per cent of all PwP in Sweden and when compar-
ing with a study reporting age and gender distribution in that population,4 our population seems 
reasonably representative, with some lack of responses in the higher age groups.

Future work

As far as the authors know, this is the first study exploring acquisition of disease-specific knowledge 
by PwP. Our questions were not detailed but rather general. Future research should focus on exploring 
the satisfaction of PwP with online information, investigating whether different sources provide differ-
ent kind of information and individualising the knowledge type, form and delivery to patient needs and 
preferences. Exploring ways to objectively assess PwP disease-specific knowledge is another future 
research focus, as well as looking at potential methods for ensuring the quality of online health 
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information, to avoid inappropriate guidelines and recommendations. In a subsequent next step, the 
results from the proposed work, an online service for implementing these ideas could be developed.

Conclusion

PwP in Sweden mainly find their disease-specific information online, especially so for women 
and people in working age. At the same time, healthcare has a very limited possibility to provide 
disease-specific information since the majority of PwP see their neurologist for 1 h or less per 
year. Moreover, only 1 out of 2 has contact with other PD-specific healthcare professionals. 
Given the overburdened healthcare system, it would be worth exploring other ways of guiding 
patients to relevant and accurate health information, such as education programmes and peer 
support networks delivered by patient organisations or other entities independently from health-
care. The timing, content and delivery mode of PD-specific knowledge need to be addressed in 
future research.
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Appendix 1

Table 3.  Survey questions and response options.

Question Reply options

Gender? M/F
Year of birth? Numeric
County council of residence? Dropdown of all Swedish county councils
Highest completed education? Compulsory school (<9 years)
  Upper secondary school (9–12 years)
  University (>12 years)
Year of diagnosis? Numeric
How important is knowledge about your disease 
to you?

Scale from 1 to 5 where 1 = unimportant, 5 = very important

Which of these is your main source of knowledge 
about your disease? Pick one.

Healthcare

  Patient organisations and similar
  Found myself online
  Other patients
  Family, relatives and friends
  Other sources
Have you been able to acquire the knowledge you 
need about your disease?

Scale from 1 to 5 where 1 = not at all, 5 = absolutely

How many times did you see your neurologist 
during 2014?

None

  Once
  Twice
  Three times
  Four times or more
  I do not have a neurologist
Non-mandatory comment about visits to the 
neurologist

Free text

How long is each visit on average? Pick the time 
closest to the actual time.

About 15 min

  About 30 min
  About 45 min
  An hour or more
Do you also have regular contacts with other 
healthcare professionals, for example, nurse, 
speech therapist, physical therapist, social worker?

Yes

  No
  I do not know
Total time spent in healthcare for PD during 2014 
(neurologist visits excluded)

Up to 5 h

  Between 5 and 10 h
  Between 10 and 20 h
  More than 20 h
Non-mandatory comment about your other 
healthcare contacts

Free text

Do you think your time with the neurologist is 
sufficient?

Scale from 1 to 5 where 1 = not at all, 5 = absolutely

Non-mandatory comment about the time spent 
with the neurologist

Free text
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Table 4.  Time with neurologist.

Number of visits
How many times did you see 
your neurologist during 2014?

None Once Twice Three times Four times 
or more

I don’t have 
a neurologist

Total

  25 120 133 34 30 4 346
  7% 35% 38% 10% 9% 1% 100%
Length per visit
How long is each visit on 
average?

About 15 min 15–30 min 30–45 min 1 h or more Total

  50 165 81 50 346
  14% 48% 23% 14% 100%
Total time
Total time with neurologist 
in 2014

0 min 15–60 min 61–120 min >120 Total

  29 206 92 19 346
  8% 60% 27% 5% 100%
Time sufficiency
Do you think your time with 
the neurologist is sufficient? 
(1 = not at all, 5 = absolutely)

1 2 3 4 5 Total

  67 55 76 72 76 346
  19% 16% 22% 21% 22% 100%

Table 5.  Total time spent in healthcare for PD.

Total time spent in healthcare for PD during 2014 (neurologist visits excluded) Count

<5 h 70
5–10 h 18
10–20 h 26
>20 h 47
Total 161


