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Abstract

Background: Parkinson’s disease is typically diagnosed when the characteristic motor
features of bradykinesia, rigidity or tremor occur. However, a number of studies have
documented the motor and non-motor features of the disease in the prodromal phase,
often several years before diagnosis. Large routine care databases offer the possibility
to identify clinical features that predate the diagnosis. It is currently unclear whether
recordings of diagnoses in routine care in Germany can identify these clinical features

in a primary care setting.

Methods: We used a large routine database containing data from primary care
consultations in the German healthcare system to examine presentations predating
the diagnosis of Parkinson’s disease. This retrospective case-control study was
based on data from the Disease Analyzer database (IQVIA) and included 17,702
patients with Parkinson’s disease and 17,702 non-PD controls matched for age, sex,
and index year. We analyzed the prevalence of 15 defined diagnoses and symptoms
documented within 2 years, 22 to <5, and 25 to <10 years prior to the index date in
patients with and without PD. Logistic regression analyses were conducted to assess
the association between PD and the predefined diagnoses.

Results: The prevalence of motor, neuropsychiatric and autonomic features was
higher in those with a later diagnosis of Parkinson’s disease than controls for all three
periods except for rigidity in the 22 to <5 and =5 to <10-year periods and erectile
dysfunction in the most recent period before diagnosis. The clinical presentation
recorded in the greatest percentage of patients was depression, followed by
dizziness, insomnia, and constipation, but these were also common in the control
population. The odds ratios were highest for increase in tremor (OR 6.42 (5.61-7.35))
followed by balance impairment and memory problems, particularly in the latest
period before diagnosis, and by constipation particularly in the earliest period
examined.

Conclusion: The prodromal features of Parkinson’s disease could be identified in this
large primary care database in Germany with similar results to those found in previous
database studies despite differences in methodologies and systems. The presence of
these clinical features may aid primary care practitioners by supporting the early

diagnosis of Parkinson’s disease in clinical practice and clinical management.



Background:

Parkinson’s disease is the second most common neurodegenerative disease in the
world after Alzheimer’s disease, with the number of patients affected in Germany
estimated at 420,371 in 2015 (Heinzel et al. 2018). Patients with Parkinson’s disease
are primarily treated in an outpatient setting by primary care physicians in collaboration
with specialists (Heinzel 2018; Nerius et al. 2017), with additional inpatient care as
necessary (Nerius et al. 2017; 2020, Rosqvist et al. 2021). The disease results in a
considerable burden for patients and carers (e.g., Kalmpokini et al. 2020) as well as
insurance and social costs (Bovolenta et al. 2017; Hjalte et al. 2021). Similarly to
dementia, diagnosing the disease early is important in order to improve care (Noyce
AJ et al. 2017; Rees et al. 2019; Postuma et al. 2019; Dommershuizen et al. 2021) or
even intervene preventatively (Smedinga et al. 2020; Chen et al. 2021). As a result,
early and prodromal symptoms have been the focus of considerable research over the
last 20 years (Gonera et al. 1997; Rees et al. 2019; Poortvliet et al. 2020; Berg D et al.
2021). Whilst this research focused primarily on allowing inclusion of prodromal
symptoms into research studies, the recognition of prodromal clinical features that are
recognized in routine clinical practice also offers the opportunity to inform clinical
recognition in routine care. Other than qualitative studies on attitudes amongst primary
care physicians (Plouvier et al. 2014) few studies have examined this topic in primary
care settings. Following a number of smaller studies (Gonera et al. 1997), a large
primary care study in the UK examined prodromal features in 7,232 patients with
Parkinson’s disease and 40,541 controls (Schrag et al. 2015). In a series of
simultaneous case control studies involving the same patients, they demonstrated that

a range of previously reported prodromal features can be identified in primary care and
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often occur many years before the eventual diagnosis. However, these results have
not yet been replicated in other large datasets, and it is unclear whether these clinical
features are also identified in other healthcare settings. Furthermore, while the UK
study examined the initial occurrence of prodromal symptoms, longer-standing
symptoms with onset >10 years before diagnosis of PD may have been missed. In the
present study, we used a large German database with data from a number of German

primary care practices to examine this issue.

Methods:

Database

Data from the Disease Analyzer database (IQVIA) in Germany were used for this study.
This database has been described extensively in the literature (Rathmann et al. 2018).
Briefly, it contains demographic, diagnosis, and prescription data obtained in
anonymized format from general and specialized practices in Germany. Diagnoses are
coded using the German adaptation of the International Classification of Diseases, 10
revision (ICD-10), and prescriptions are coded using the Anatomical Classification of
Pharmaceutical Products of the European Pharmaceutical Marketing Research
Association (EphMRA). Several variables (e.g., age of physician, specialty, community
size category, and German federal state) were used for the selection of the panel of
practices for this analysis. Approximately 3% of German general and specialized
practices are included in the Disease Analyzer database — 1,164 general practices in
total. Previous research has shown that this database is representative of primary care
practices in Germany (Rathmann et al. 2018). The database has previously been used
for epidemiological studies in the field of Parkinson’s disease (Reese et al. 2015;

Warda et al., 2019).



Study population

We identified all patients aged =18 years who received a first diagnosis of Parkinson’s
disease (ICD-10 G20, G21) between January 2000 and December 2019 (index date).
Patients had to be registered for at least twelve months prior to the index date to be
included, so as to avoid including patients with existing diagnoses of Parkinson’s
disease. Individuals without PD were matched (1:1) to those with PD by sex, age, and
index year. In patients without PD, the index date corresponded to a randomly selected

visit date between January 2000 and December 2019.

Study outcomes

We recorded the occurrence of defined diagnoses and symptoms previously reported
to be associated with later diagnosis of Parkinson’s disease prior to the index date in
patients with and without PD. Three periods were analyzed: Within 0 to <2 years, =2
years to <5 years, and =5 years to <10 years prior to the index date.

The diagnoses analyzed included:

Motor features: tremor (ICD-10: R25.1), shoulder pain or stiffness (ICD-10: M25.5),
neck pain or stiffness (ICD-10: M54.2), rigidity (ICD-10: M24.5, M24.6, M25.6), balance

impairments (ICD-10: R26),

Neuropsychiatric symptoms: depression (ICD-10: F32, F33), anxiety (ICD-10: F41),

memory problems (ICD-10: F06.7, R41), insomnia (ICD-10: G47.0, G47.9),

Autonomic function disturbances: constipation (ICD-10: K59.0), urinary dysfunction
(ICD-10: N39.3, N39.4, N39.9), erectile dysfunction (ICD-10: F52), hypotension (ICD-

10: 195), dizziness (ICD-10: R42); and fatigue (ICD-10: F32, G93.3, R53).



Statistical analyses

Baseline characteristics (age and sex) were compared between patients with PD and
patients without PD using McNemar tests for sex and Wilcoxon signed-rank tests for
age. Logistic regression analyses were conducted to assess the association between
PD and the predefined diagnoses/symptoms. To reduce the risk of error due to multiple
comparisons, p-values lower than 0.01 were considered statistically significant. Finally,

analyses were conducted using SAS 9.4 (SAS institute, Cary USA).

Results:

Our study included 17,702 patients with Parkinson’s disease and 17,702 controls. Of
these, 14,986 with Parkinson’s disease und 15,708 without had been followed at least
2 years before the index date, 10,378 with and 12,335 without Parkinson’s disease had
at least 5 years of follow-up, and 5,591 with and 6,440 without Parkinson’s disease
had at least 10 years of follow-up data prior to the index date. The groups did not differ

with regard to sex and age (see Table 1).

Motor features

Tremor was the most common motor diagnosis in the period up to 2 years before
diagnosis of Parkinson’s disease (11% in the Parkinson’s disease vs 2% in the control
group). The greatest increase in the number of patients recorded as experiencing
tremor occurred within 2 years of diagnosis of Parkinson’s disease (OR 6.42; 95%CI
5.61-7.35), with an OR of 3.42 (95%CI 2.77-2.78) in the period of 2-5 years before
diagnosis and an OR of 2.44 (95%CI 1.98-3.02) 5-10 years before diagnosis (see

Table 3 and Figure 1). Similar results were found for balance problems and shoulder
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pain/stiffness and neck pain/stiffness in all three periods, but ORs were smaller for
shoulder pain/stiffness and neck pain/stiffness (see Fig 1). Rigidity was less common
overall, and there was no difference between the Parkinson’s disease group and the

control group except in the period up to 2 years before the index date (see Table 3).

Neuropsychiatric symptoms

Depression was the most common diagnosis in the 2 years before the index date (25%)
and was recorded more often in the Parkinson’s disease group than in the control
group in all three periods (see Table 2), with ORs of 2.56 (2.40-2.73) in 2 years or
less, OR 2.41 (2.23-2.61) in 5-10 years before the index date, and OR 2.12 (1.91-
2.36) in the period 210 years before the index date (see Table 3 and Fig 2). Despite
lower prevalence rates, the occurrence of anxiety, insomnia, fatigue, and memory
problems was similarly higher in Parkinson’s disease patients than in controls in all

three periods before the index date.

Autonomic function disturbances

Constipation was the most common autonomic function disturbance in the period up
to 2 years before diagnosis, affecting 12% of those with Parkinson’s disease. It was at
least twice as common in those with Parkinson’s disease than in controls in all three
periods (see Tables 2 and 3 and Fig 3). Similarly, confusion, hypotension, and urinary
disturbances were more common in those with later diagnosis of PD than in controls
in all three periods. Amongst the diagnoses and symptoms examined, the only
symptom for which there were no differences between those later diagnosed with

Parkinson’s disease and controls was erectile dysfunction.



Discussion

In this study, based on data from a large database of diagnoses in the German
healthcare system, we found an increased prevalence of a number of ICD-10
diagnoses previously associated with the prodromal phase of Parkinson’s disease in
patients later diagnosed with Parkinson’s disease (Noyce et al. 2016; Rees et al. 2019).
This is in keeping with previous studies using similar databases in other healthcare
systems, which reported that clinical features of the prodromal phase of Parkinson’s
disease can be detected in routinely collected diagnostic data in primary and
secondary care settings (Schrag et al. 2015). In contrast to a previous study in the UK,
we examined prevalent diagnoses and recorded symptoms that were present in the
years preceding the diagnosis, independently of their first occurrence. This allows for
greater detection of features of prodromal Parkinson’s disease that arise long before
the onset of the classic motor features that lead to a diagnosis of Parkinson’s disease.
Given that the prodromal phase can potentially be decades long, this may be more
reflective of prodromal features with a very early onset. The results were comparable
with those of earlier studies with a higher prevalence of motor, autonomic, and
neuropsychiatric features as well as sleep behavior disorder and fatigue in patients up
to 10 years before diagnosis than in matched controls. The first study examining the
prodromal phase of Parkinson’s disease in a large primary care dataset in the UK study
was able to show, based on a systematic review (Noyce et al. 2012), that features of
prodromal Parkinson’s disease could be detected not only in the context of specific
studies but also in primary care settings many years before the diagnosis of
Parkinson’s disease. We were able to confirm these findings for all clinical features
examined in a database pertaining to the German healthcare system. The studies
differed in terms of the type of setting, data collection, and coding (e.g., using ICD-10

codes rather than Read codes in the present study), as well as study methodology,
8



such as examination of the prevalence rather than the incidence of prodromal features
and use of logistic regression analyses rather than Cox regression analyses. Despite
these methodological differences between the studies, however, the similarity of the
respective findings supports the robustness of the results and demonstrates that,
regardless of differences in healthcare settings, coding systems, and precise
methodologies, prodromal features of Parkinson’s disease can be detected years
before eventual diagnosis.

Other studies in medical registers have produced similar results, and prognostic
models based on these studies have been proposed (Schrag et al. 2019; Searles-
Nielsen et al. 2017). Schrag et al. proposed a model using the features identified in the
UK primary care study which had a diagnostic accuracy with an area under the curve
of 0.80 (Schrag et al. 2019). Searles-Nielsen et al. proposed a prognostic model
comprising 536 diagnostic parameters und procedure codes to predict the diagnosis
of Parkinson’s disease more effectively than a simpler model comprising only
demographics, constipation, anosmia, and REM-sleep behavior disorder (Searles-
Nielsen et al. 2017). These models are likely to improve and continuously incorporate
additional features that are being identified. Between 2008 and 2018 the number of
potential markers for prediagnostic Parkinson’s disease has more than doubled, with
the number of studies in this area increasing and the Movement Disorders Society
updating its prodromal Parkinson’s disease criteria (Postuma and Berg 2019). These

additional features were not examined in the current study.

In the following, we discuss the applicability of our findings to clinical practice for each
of the three diagnostic areas. In order to prompt interventions in primary care, findings
must be sufficiently common (see Bohlken et al. 2017; Bohlken et al. 2021), whereas

rarer features are important for the development of novel research and theories.



Motor features

Non-specific tremor (ICD-10: R25.1) and changes in gait and mobility (ICD-10: R26)
were increased in all three periods in patients with Parkinson’s disease with
substantially higher odds ratios compared to controls. Although the OR decreased as
the time before diagnosis increased, they were already increased more than 5 years
before the formal diagnosis of Parkinson’s disease. This has also been found
consistently in other studies (e.g., Schrag et al. 2015; Faust et al. 2020; Yuan et al.
2021). While both presentations are included in the core features of Parkinson’s
disease (Armstrong et al. 2020), primary care physicians may not make a formal
diagnosis until there is greater clinical certainty (Eichler et al. 2015). This is reflected
in the higher ORs closer to time of diagnosis (Yuan et al. 2021). Similarly, although the
relatively non-specific symptoms of shoulder pain/stiffness and neck pain/stiffness
were reported more commonly in patients later diagnosed with PD than in controls
many years before diagnosis, the ORs were relatively small, indicating a lower
diagnostic value. On the other hand, we did not find an increased report of rigidity as
an early feature predating diagnosis in the earlier periods, although this symptom was
also increased in the period immediately preceding the diagnosis. These results
suggest that, amongst the motor features, tremor and balance problems have the

greatest clinical diagnostic value on a population basis.

Neuropsychiatric symptoms

While neuropsychiatric symptoms are not ranked among the cardinal manifestations
of Parkinson’s disease (Postuma et al. 2015), mainly due to their common occurrence

in the general population, they are among the most common non-motor features of
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Parkinson’s disease, especially in the advanced stages. We found that depression,
anxiety, memory problems, and insomnia were all recorded more commonly in patients
later diagnosed with Parkinson’s disease than in controls in all periods, including 5-10
years before diagnosis, with two- to three-fold increased risk of Parkinson’s disease.
This further emphasizes the importance of neuropsychiatric features as early
prodromal features that should alert the clinician to the possibility of an underlying
diagnosis of Parkinson’s disease, particularly when they first emerge in later life (Kazmi
et al. 2020). As these clinical presentations are relatively common, this has implications
for a wider population of patients. Further investigation or elicitation of specific
characteristics, e.g., REM-sleep behavior disorder or hallucinations, or identification of
other prodromal features may be helpful in identifying those at particularly increased

risk.

Autonomic function disturbances

The most common autonomic function disorders were dizziness and constipation, with
a more than two-fold increase across all three periods. While the ORs were highest
closest to diagnosis for most diagnoses examined, for constipation it was highest in
the earliest period, where the prevalence was more than three times higher. This is in
keeping with the hypothesis of early involvement of the gastrointestinal system in the
pathogenesis of Parkinson’s disease. Urinary disturbances, dizziness, and
hypotension and fatigue were also increased in all three time periods but with a lower
overall prevalence. On the other hand, erectile dysfunction appeared less strongly
associated with Parkinson’s disease diagnosis in the period just preceding the
diagnosis, which is similar to previous findings (Schrag et al. 2015). However, the
prevalence rates of recorded diagnoses were low, making these findings less robust.

Autonomic features have not traditionally been considered features of prodromal or
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even early Parkinson’s disease. However, this study and other analyses of primary
care databases suggest that, whilst some symptoms such as dizziness and
constipation are relatively common in the general population, they may also reflect
underlying early Parkinson’s disease. A number of studies have reported that almost
half of the patients with Parkinson’s disease reported constipation in the prediagnostic
phase (Gan et al. 2018; Schrag (Zhelev) et al. 2019). As for neuropsychiatric
presentations, there may be specific features such as postural hypotension or
associated findings such as slowness or memory problems or, in selected cases,

examinations that can help identify those at risk of Parkinson’s disease.

For the practicing clinician, increased alertness with regard to the diagnosis of
Parkinson’s disease in individuals exhibiting any of the clinical features associated with
PD, use of a specific algorithm, such as that used by (Schrag, (Anastahsiu, Ambler) et
al. 2019), may help estimate an individual’s risk of developing the disease in primary

care.

Limitations

This study’s main strength is its very large sample size and the representativeness of
the database, allowing for the detection of prodromal features on a population basis. It
is the first study addressing this issue in the German healthcare system and includes
data from more than 17,000 patients with Parkinson’s disease, exceeding the number
of cases of the original UK study, which covered over 8,000 patients. Prospective
cohort studies for research purposes typically have much smaller sample sizes (e.g.,
Mahlknecht et al. 2015; Gaenslen et al. 2014; Noyce et al. 2017). On the other hand,

these studies can provide further detail and improved diagnostic accuracy, which
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studies using routinely collected data cannot provide (see Lit.). Furthermore, the
diagnosis made and recorded in primary care practices is typically delayed and specific
studies in specialist settings will likely provide an earlier and more accurate diagnosis
(Breen et al. 2013). We also did not attempt to combine different clinical features and
therefore did not examine the value of combined features or clusters. Finally, only a
selected number of prodromal features were examined and others were not included,
particularly more recently recognized or rarer features or those not typically presenting

in primary care, such as REM-sleep behavior disorder or anosmia (Hogl et al. 2018).

Conclusion

Diagnoses associated with prodromal features of Parkinson’s disease can already be
identified several years before the diagnosis of Parkinson’s disease in practices in the
German healthcare system. These prodromal presentations can not only help us to
understand the progression of the disease but may also support early diagnosis. The
results of our analysis confirm the findings of the early study based on the UK
healthcare system, using a slightly different analytical methodology and focusing on
the occurrence of new and already existing (prevalent) diagnoses rather than new
(incident) presentations, thus capturing symptoms that may have started much earlier.
Particularly in combination with the exploration of specific features and with
investigations, understanding the prevalence of these symptoms and the strength of
their association with Parkinson’s disease can lead to early diagnosis of Parkinson’s

disease and more appropriate treatment.
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Table 1. Characteristics of patients with Parkinson’s disease and controls

Total

Parkinson’sdisease Controls

(n=17,702) (n=17,702)
Sex
Female 48.1 48.1
Male 51.9 51.9
Age at 74.9 (10.2) 74.9 (10.2)
index date
(mean,
SD)

With =2 years of
retrospective data

Parkinson’s Controls
disease (n=15,708)
(n=14,986)
47.7 47.9
52.3 52.1
75.0 (10.1) 75.0(10.1)

With 25 years of
retrospective data

Parkinson’s Controls
disease (n=12,335)
(n=10,378)
46.6 47.7
53.4 52.3
75.2 (9.9) 75.2 (9.9)

With 210 years of
retrospective data

Parkinson’s Controls
disease (n=6,440)
(n=5,591)
46.7 47.1
53.3 52.9
75.7 (9.7) 75.6 (9.9)
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Table 2. Number of patients with symptoms prior to diagnosis or index date

Within 0 to <2 years

22 years to <5 years

25 years to <10 years

Parkinson’s Controls Parkinson’s Controls Parkinson’s Controls
disease (n=15,708) disease (n=12,335) disease (n=6,440)
(n=14,986) (n=10,378) (n=5,591)
Motor dysfunctions
1,660
Tremor (11%) 277 (2%) 752 (7%) 256 (2%) 429 (8%) 223 (3%)
Rigidity 91 (1%) 50 (0%) 70 (1%) 45 (0%) 50 (1%) 57 (1%)
1,569
Balance impairment (10%) 540 (3%) 661 (6%) 246 (2%) 170 (3%) 62 (1%)
Shoulder pain or stiffness 1,002 (7%) 754 (5%) 921 (9%) 638 (5%) 679 (12%) 575 (9%)
Neck pain or stiffness 981 (7%) 668 (4%) 966 (9%) 652 (5%) 746 (13%) 669 (10%)
Psychiatric disorders
3,735
Depression (25%) 1,709 (11%) 2,696 (26%) 1,302 (11%) 1,766 (32%) 1,132 (18%)
Anxiety 902 (6%) 466 (3%) 685 (7%) 338 (3%) 475 (8%) 308 (5%)
Memory problems 712 (5%) 252 (2%) 359 (3%) 160 (1%) 107 (2%) 44 (1%)
1,938
Insomnia (13%) 1,152 (7%) 1,546 (15%) 937 (8%) 1,072 (19%) 775 (12%)
Autonomic dysfunction
and fatigue
1,769
Constipation (12%) 743 (5%) 1,070 (10%) 464 (4%) 595 (11%) 286 (4%)
Hypotension 459 (3%) 226 (1%) 343 (3%) 149 (1%) 249 (4%) 171 (3%)
Urinary dysfunction 1114 (7%) 445 (3%) 669 (6%) 313 (3%) 278 (5%) 198 (3%)
Erectile dysfunction 170 (1%) 133 (1%) 189 (2%) 149 (11%) 182 (3%) 150 (2%)
2,367
Dizziness (16%) 1,175 (7%) 1,758 (17%) 982 (8%) 1,032 (18%) 750 (12%)
Fatigue 1,058 (7%) 507 (3%) 638 (6%) 357 (3%) 357 (6%) 311 (5%)
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Table 3. Odds Ratios of symptom presentations 2, 5, and 10 years prior to diagnosis/index date

Within 0 to <2 years

22 years to <5 years

25 years to <10 years

OR (95% ClI) P-value OR (95% ClI) P-value OR (95% ClI) P-value
Motor dysfunctions
Tremor 6.42 (5.61—7.35) <0.001 3.24 (2.77—2.78) <0.001 2.44 (1.98—3.02) <0.001
Rigidity 1.68 (1.16—2.42) 0.006 1.49 (0.98—2.26) 0.061 1.45(0.91—2.33) | 0.122
Balance impairment 3.47 (3.11—3.87) <0.001 3.28 (2.77—3.88) | <0001 | 599 (2.08—4.20) | <0-001
Shoulder pain or stiffness | 1.34 (1.21—1.49) <0.001 162 (1.44—181) | <0001 | 153(130—177) | <0001
Neck pain or stiffness 1.58 (1.42—1.76) <0.001 1.68(150—1.88) | <0001 | 155 (133—175 | <0001
Psychiatric disorders
Depression 2.56 (2.40—2.73) <0.001 2.41 (2.23—2.61) <0.001 2.12 (1.91—2.36) | <0.001
Anxiety 2.04 (1.81—2.30) <0.001 2.20 (1.90—2.54) | <0001 | ;g9 (1.56—2.28) | <0-001
Memory problems 3.04 (2.60—3.55) <0.001 2.59 (2.09-3.20) | <0001 | 339 (1.57—365 | <0001
Insomnia 1.80 (1.66—1.96) <0.001 1.85(1.68—2.04) | <0001 | 186 (1.64—2.11) | <0001
Autonomic dysfunction
and fatigue
Constipation 2.49 (2.27—2.74) <0.001 2.53 (2.23—2.86) <0.001 3.14 (2.58—3.82) | <0.001
Hypotension 2.28 (1.91—2.72) <0.001 2.43(1.96—3.02) | <0001 | 183(1.41—237) | <0001
Urinary dysfunction 2.64 (2.34—2.97) <0.001 2.24 (1.92—2.61) <0.001 | 180 (1.42—2.29) | <0.001
Erectile dysfunction 1.25 (099—1.59) 0.066 1.43(1.23—1.82) 0.003 147 (1.11—1.94) 0.007
Dizziness 2.31 (2.14—2.50) <0.001 211 (1.92—2.31) | <0001 | ;g5 (162—2.10) | <0-001
Fatigue 2.35 (2.09—2.65) <0.001 211 (1.82—2.45) | <0001 | 946 1.20—1.78) | <0:001
Figure 1: Prevalence of motor symptoms of Parkinson’s disease
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Figure 2: Prevalence of neuropsychiatric symptoms and insomnia

Depression Anxiety

16 4

14 s Parkinson's disease 4 s Parkinson'sdisease
12 e No Parkinzon'sdisease =3 e No Parkinzon’s dissase
EXT) £3
m -
g ° 2
5 0 52

2 1

0 0

10 9 B 7 6 5 4 3 2 1 10 9 B 7 6 5 4 3 2 1
‘Years before index date ‘Years before index date
Insomnia Memory problems

9 3

g s Parkinson’s dissaze 3 s Parkinzon’s dissase

7 ) ) -
g 5 ==t Mo Parkinson'sdisease g 2 === No Parkinson'sdisease
g3 £
a4 a
&3 i1

2 1

1

0 0

10 9 8 7 & 5 4 3 2 1 10 9 B 7 & 5 4 3 2 1
Years before index date Years before index date

Figure 3: Prevalence of autonomic symptoms and fatigue
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