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Summary mographic and disease-related characteristics, such as age, gen-
PURPOSE: To predict health care use in patients with Par- der, and disease duration, were not related to doctor visits.
kinson’s disease. Physiotherapy was associated with disease severity and poor

METHODS: The health care use of 235 patients with Par- quality of life. Lack of social support, depression, and poor
kinson'’s disease was studied twice over the course of 1 year. quality of life were correlated with psychotherapy, whereas
Use consisted of visits to the neurologist and general practitio- age, female gender, living alone, disease severity, and disease
ner (GP) and use of a physiotherapist, a psychotherapist, orduration were related to use of a home care nurse.
home care nurse. The effects of both prior and concurrent so- CONCLUSIONS: The number of visits to a neurologist by
ciodemographic, disease-related, and psychosocial characterispatients with PD is not associated with disease severity or
tics on health care use were examined. quality of life impairment, but only with sociodemographic

RESULTS: Patients who were living with others and pa- characteristics. Nonmedical care is predicted by disease sever-
tients with private health insurance paid significantly (p <0.01) ity and psychosocial characteristics. The consequences for care
more visits to their neurologists. For visits to the general prac- and costs are discussed.
titioner, disease severity and poor quality of life, as measured Key Words: Parkinson’s disease—Health care utilization—
by the Parkinson’s Disease Quality of Life questionnaire Quality of life—Neurologist visits—GP visits.

(PDQL), were the most important predictors. Other sociode-

Parkinson’s disease (PD) is a relatively common dis- Because PD is a chronic disease with an average disease
ease among the elderly of all ethnic groups and socio- duration of approximately 15 yeafghe health care use
economic classes in many countries throughout the of patients with PD is substantial. Therefore, the ex-
world.! pected rise in prevalence rates will result in an increasing

The European age-adjusted prevalence is estimated atmpact of those health care services.

160 of 100,00G. The prevalence of PD increases with Health care use is not exclusively a function of preva-
age, with a prevalence ratio of 60 of 100,000 for the age lence, but is also affected by other factors. Identification
group 65—-69 years rising to a prevalence ratio of 360 of of those factors that determine and predict health care
100,000 for those 80-84 years Sl@n the basis of the  use is important for physicians, other caregivers, and
predicted demographic changes, these prevalence ratepolicymakers. Understanding these factors may enhance
are expected to rise in the next decades. Patients with PDpresent care and predict future patterns. This insight may
regularly visit their neurologists and general practitioners enable a more appropriate allocation of resources or in-
(GPs)?* and also seek nonmedical care from physio- dicate the need for interventions. Thus, the quality of life
therapists, psychotherapist$,and home care nursés. of patients with PD may be improved, while the costs of
care could simultaneously decrease.
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social characteristics such as quality of ffg!**?de- The study design was approved by the ethics commit-
pressior?'*® and lack of social suppdft were also tee and all patients provided written informed consent
shown to be important predictors. The number of physi- before participation.

cian visits and hospitalizations of chronically ill patients

does not seem to be influenced by sociodemographic Measurements
characteristics such as atfegendert®***3Sjving situ- All characteristics were measured by self-report
ation? educatiort®***3or insuranceé?31° questionnaires.

Few studies have examined the influence of these Medical health care us&as measured by the number
characteristics on nonmedical health care servifes. of visits to the neurologist and to the GP in the preceding
The use of these services may be equally determined6 months, because this period is usually short enough to
by disease-related and psychosocial characteristics, butbe adequately rememberédonmedical health care use
may also be influenced by factors such as income andwas measured by use of a physiotherapist (including
insurance. Caesar and Mensendieck therapist), a psychotherapist, or

Earlier studies have focused on associations betweena home care nurse. Nonmedical health care use was mea-
characteristics measured at the same time. There is no insured dichotomously (yes or no).
sight into the effects of these factors in the long term. Dis-  Sociodemographic characteristiagacluded gender,
ease-related and psychosocial characteristics might pre-age, education (X primary school to 7= university),
dict future health care use, but so far longitudinal studies insurance (private or national), and living situation
among patients with PD have not been performed. (alone or with others).

The objective of this study is to identify factors that Disease-related characteristidacluded: (1) disease
influence health care use in patients with PD. We exam- duration (years since diagnosis); (2) comorbidity, mea-
ine which prior and concurrent sociodemographic, dis- sured using a standard list provided by the Dutch Central
ease-related, and psychosocial characteristics are assocBureau of Statistics; (3) disease severity measured by
ated with medical and nonmedical health care use. the Schwab and England Activities of Daily living Scale

METHODS (0-100%}8, and the Hoehn and Yahr Scale (five catego-
H 19
ries):” For the Schwab and England scale, lower scores
Patient Recruitment indicate worse disease severity. For the Hoehn and Yahr

In November 1994, we sent self-report questionnaires scale, higher scores indicate worse disease severity. Psy-
to members of the Dutch Parkinson’s Disease Society. chosocial characteristics included quality of life, depres-
The society has approximately 4200 members, including sion, and social support. Quality of life was assessed
patients with PD, relatives, and professionals such aswith the Parkinson’s Disease Quality of Life Question-
neurologists and physiotherapists. From the organiza- naire (PDQL) which consists of 37 items. These items
tion’s mailing list, we identified 529 members by sys- are combined to form four subscales: Parkinson-related
tematic sampling of zip codes (every eighth member on symptoms and functioning (for example, stiffness, shak-
the list). In all, 450 questionnaires were returned (85% of ing; 14 items), systemic symptoms (for example, fatigue,
529) of which 384 (73% of 529) were completed. Sixty- obstipation; seven items), emotional functioning (for
six questionnaires (12% of 529) were not completed be- example, difficulty accepting illness, feeling embar-
cause the patient had died or the member was either arassed; nine items), and social functioning (for example,
relative or a professional. need to cancel social activities; seven items). The items

In November 1995, we conducted a repeated measure-are scored on five-point Likert scales. The PDQL has
ment with 298 patients. The addresses of 86 patientsestablished levels of reliability and validify. Scores
could not be traced because of privacy regulations. Ques-range from 37-185 and higher scores indicate better
tionnaires of 235 patients with PD were returned at fol- quality of life. Depression was assessed by the Center
low up (79% of 298). Seventeen patients (6% of 298) had for Epidemiologic Studies Depression scale (CES*D).
died. The patients lost to follow up were older, had been The scale includes 20 items and was found to be reliable
ill for a longer period of time, had higher disease severity and valid?? Scores range from 0-60, while the cut-off
scores and a worse quality of life, but gender distribu- score for depression is 16. Higher scores indicate more
tions were found to be comparable. depressive symptoms. Social support was measured

Data is presented of the 235 patients who completed with the MOS Social Support Survey (20 items), which
the questionnaire both times. Prior assessment refers toyields adequate levels of reliability and validityScores
the data obtained in 1994. Concurrent characteristics range from 20-80 and higher scores indicate more social
were assessed in 1995. support.
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TABLE 1. Disease-related and psychosocial characteristics RESULTS
of 235 cases

Patient Characteristics and Health Care Use Rates

Prior* Concurrent .
(mean [SD]) (mean [SD]) Women comprised 46% of the sample. The mean age
Disease-related characteristics (range) of the patiepts iq th.e study was 67 years (range, 30-86
Disease duration (2—43) 7.8 (6.5) 8.8(6.6) Yyrs). All patients indicated that their diagnosis of PD was
Hoehn (1-5) 2.8(0.9) 29(0.90  confirmed by a neurologist. Eighty percent of the pa-
Schwab (0-100) 72 (18) 68 (20) : Vi ith oth h 20% i
Comorbidity (No., %) 117 (50) 105 (45) tients were living with others, whereas 6 was living
Psychosocial characteristics (range) alone at home. Forty-three percent had private health
Quality of life: PDQL insurance. Prior and concurrent disease-related and psy-
Parkinson symptoms (14-70) 458 0.7) 238102 hosocial characteristics are reported in Table 1
Smotional fanetioni (7(5213)5) 322387((7567)) 3213é2((75és;) The average disease duration was 8 years (ran.ge 1-42
motiona unctlonlng . . . . y L
Social functioning (7-35) 25.0 (6.5) 24.0(64)  yrs), Average disease severity on both measurements
Total score (37°185) 127.1(24.3)  122.8 (28.2) was approximately 3 on the Hoehn and Yahr and ap-
Depression (0-60) 16.5 (9.5) 17.4 (9.4) ) 9
Social support (20—-100) 70.8 (19.8) 69.0 (20.2) proximately 70 on the Schwab and England scale, indi-

. . . : .. cating moderate impairment. Comorbidity was present in
PDQL, Parkinson’s Disease Quality of Life questionnaire. % of th . he fi d % of th
SD, standard deviation; higher scores denote higher quality of life, 20% Of the patients at the first survey and 45% of the

more depression, or more social support. patients at the second survey, mainly because of chronic
* 1 year before assessment of health care utilization. back problems (12% of all patients in both years)’ rheu-
matoid arthritis (7% prior and 10% concurrent), asthma
ANALYSIS (3% and 4%), and cancer (3% and 4%). Quality of life as

All data were checked for accuracy and analyzed us- measured by the PDQL had a mean score of 127 at the
ing the Statistical Package for the Social Sciences prior measurement and 123 at the concurrent measure-
(SPSSPC, 5.0, SPSS Inc., Chicago, IL, U.SAQual- ment, indicating mild impairment in quality of life on
ity of life, psychosocial, and health care use data were average. Mean depression scores were 16.5 on the first
checked for violations of normality assumptions. Results measurement and 17.4 on the second, which are both
of the Kolmogorov-Smirnov test for normality and in- above the cut-off score for depression.
spection of the normality plots indicated normality The number of visits patients with PD paid to their
within an acceptable range for the quality of life and neurologists and GPs is represented in Figure 1.
psychosocial characteristics, but the health care use data The figure shows that most patients (132) did not visit
were skewed toward low use. Correlations were calcu- their GP in the past 6 months. Some paid one (33 pa-
lated to examine the relationships between medical andtients) or two (39 patients) visits to their GPs. A different
nonmedical health care use measures and both prior andpattern is shown for visits to the neurologist. Most pa-
concurrent sociodemographic, disease-related, and psy+ients (96) paid two visits to their neurologist, whereas
chosocial characteristics. some paid one visit (66 patients) or three visits (26 pa-

Because the health care use data were not normallytients). The average medical and nonmedical care use is
distributed, we used Spearman correlation coefficients. shown in Table 2.

The significance level was set at p <0.01 because of the The average number of visits to the neurologist in the
large number of tests performed. Following the recom- past 6 months was 1.9 (range, 0-13) and the average
mendations of Cohen, correlations will be considered number of GP visits was 1.1 (range, 0-15). Many pa-
low (r <0.20), moderate (0@ < r <0.50), or high tients used physiotherapy (48%) and home care (20%).
(r >0.50)%° Only a small percentage of patients visited a psycho-

The effects of patient characteristics on health care usetherapist (8%).
were additionally analyzed with multivariate analysis, . )
because it was expected that sociodemographic, disease- Explaining Medical Health Care Use
related, and psychosocial characteristics were interre- Table 3 shows matrices of correlations between medi-
lated. Stepwise multiple regression and logistic regres- cal care use and prior as well as concurrent sociodemo-
sion were performed to determine the best predictors of graphic, disease-related, and psychosocial characteristics.
medical and nonmedical health care use, respectively. The significant correlations between medical care use
Based on earlier studiés:® variance explained will be  and predictor factors were of low to moderate magnitude.
considered low if less than 10%, moderate if 10-30%, or Patients with private health insurance and patients who
high if more than 30%. were living with others were more likely to visit their
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neurologists. The number of visits to the GP was asso- living alone tended to receive more help from a home
ciated with disease severity as measured by the Schwakbkcare nurse. Prior and concurrent disease severity and
scale, with poor quality of life scores on all PDQL scales, concurrent disease duration showed moderate correla-
and with depression. Age, gender, education, comorbid- tions with both physiotherapy and home care help,
ity, disease duration, and social support were not corre- whereas disease duration was only significantly associ-
lated with physician visits. ated with receiving home care. Concurrent comorbidity

Almost no significant associations between prior char- was correlated with receiving psychotherapy. Psychoso-
acteristics and subsequent medical care was found, onlycial characteristics, such as prior and concurrent poor
prior private health insurance explained neurologist vis- quality of life, lack of social support, and depression
its, and prior Parkinson symptoms explained GP visits. were related to receiving psychotherapy. Poor quality of

To determine the best prediction of medical health life was also correlated with physiotherapy and home
care use, multiple regression was performed. Results arecare, whereas lack of social support was weakly associ-
summarized in Table 4. ated with receiving home care.

For both the neurologist and GP visits, the prior char-  The effects of patient characteristics on nonmedical
acteristics explained 4% of the observed variance of usehealth care use were additionally analyzed with logistic
data whereas the concurrent predictors explained 7%.regression. These results are presented in Table 6.
Regarding neurologist visits, a significant contribution For physiotherapy use, the significant predictors were
was found for having private health insurance, living both prior and concurrent disease severity as indicated by
with others, and concurrent poor social functioning. The Schwab scores and concurrent Parkinson symptoms as
best predictors for GP visits in the multivariate model

were both prior and concurrent poor quality of life.
P P q y TABLE 2. Medical and non-medical care use in past

Explaining Nonmedical Health Care Use 6 months

Matrices of correlations between nonmedical health Utilization measure No. of visits (SD)
care use and prior and concurrent sociodemographic, dis- Medical care use
ease-related, and psychosocial characteristics are re- Neurologist 1.9 (1.4)
ported in Table 5. General practitioner 1.1(1.7)

The significant correlations between the predictor No. of patients (%)
characteristics and nonmedical care use proved to be low Non-medical care use
to moderate. Sociodemographic characteristics were not Physiotherapist 112 (48%)
significantly associated with physiotherapy or psycho- Psychotherapist 18 (8%)

9 Y pny Py Psy Home care nurse 48 (20%)

therapy. However, older patients, women, and patients

Movement Disorders, Vol. 14, No. 5, 1999
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TABLE 3. Medical health care use: prior and concurrent predictors

Neurologist General practitioner
Predictors Prior Concurrent Prior Concurrent
Sociodemographic
Age — — — —
Gender (Female) — — — —
Insurance (private) 0.17* 0.17* — —
Education — — — —
Living with others — 0.17* — —
Disease-related
Comorbidity — — — —
Disease severity (Schwab) — — — -0.21*
Disease severity (Hoehn) — — — —
Disease duration — — — —
Psychosocial
Quality of life: PDQL
PDQL-total — — — -0.21*
Parkinson symptoms — — -0.17* -0.17*
Systemic symptoms — — — -0.23t
Emotional functioning — — — -0.23t
Social functioning — — — -0.17~*
Social support — — — —
Depression CES-D — — — 0.22*

PDQL, Parkinson’s Disease Quality of Life questionnaire; CES-D, Center for Epidemiologic Studies
Depression Scale.
Spearman correlation coefficients; *<0.01; 1<0.001.

measured by the PDQL. For psychotherapy, best predic-rienced by the patient. Instead, neurologist visits proved
tion was achieved by prior systemic symptoms and lack only to be influenced by sociodemographic characteris-
of social support and by concurrent comorbidity, Parkin- tics: patients with private health insurance and patients
son symptoms, and lack of social support. Best predic- who were living with others paid more visits to a neu-
tion of use of home care help included age, prior diseaserologist than patients with national health insurance and
severity, and prior lack of social support, as well as con- patients living alone. On the other hand, visits to the GP
current disease severity, disease duration, and having pri-did correlate with disease severity and psychosocial fac-
vate health insurance. tors: more visits were paid by patients with higher
Schwab scores, poorer quality of life as measured by the
DISCUSSION PDQL, and higher depression. These findings were con-
The objective of this study was to identify factors that firmed by the results of the multivariate regression analy-
influence medical and nonmedical health care use in pa-ses. It is possible that these findings are evoked by the
tients with Parkinson’s disease. With regard to medical differences in the invitation of check-up or follow-up
care use, some surprising results were found. The num-visits. In The Netherlands, most neurologist visits are
ber of visits paid to a neurologist appeared not to be scheduled by the neurologist as check-up visits at regular
influenced by disease severity or quality of life as expe- intervals. Only a minor proportion of the visits is

TABLE 4. Prior and concurrent characteristics predicting visits to the neurologist and general practitioner (GP):
regression analysis

Prior predictors Beta R Concurrent predictors Beta R
Neurologist visits Neurologist visits
Private insurance 0.14* 0.02 Living with others 0.15* 0.03
Living with others 0.13* 0.04 PDQL-social functioning -0.15* 0.05
Private insurance 0.15* 0.07
GP visits GP visits
PDQL-total -0.19% 0.04 PDQL-total -0.27% 0.07

PDQL, Parkinson’s Disease Quality of Life questionnaire.
Beta, standardized regression coefficient; &imulative variance explained.
*p >0.05; tp <0.01; Fp <0.001; only significant coefficients are reported.

Movement Disorders, Vol. 14, No. 5, 1999
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TABLE 5. Non-medical health care use and prior as well as concurrent predictors

Physiotherapist Psychotherapist Home care
Prior Concurrent Prior Concurrent Prior Concurrent
Sociodemographic
Age — — — — 0.24t 0.21*
Gender (female) — — — — 0.20* 0.21*
Insurance (private) — — — — — —
Education — — — — — —
Living alone — — — — 0.19* 0.24%
Disease-related
Comorbidity — — — 0.17* — —
Disease severity (Schwab) -0.25% -0.27t — — -0.21* -0.29t
Disease severity (Hoehn) 0.21* 0.251 — — 0.25% 0.30t
Disease duration — — — — 0.23t 0.23t
Psychosocial
Quiality of life:
PDQL-total -0.17* -0.23t -0.20* -0.17* — -0.19*
Parkinson symptoms — -0.26t -0.19* — — —
Systemic symptoms -0.19* -0.17* -0.20* -0.19* — —
Emotional functioning — — -0.17* -0.17* — —
Social functioning — — — — — —
Social support — — -0.17* -0.24% — -0.17*
Depression CES-D — — 0.17* 0.21* — —

PDQL, Parkinson’s Disease Quality of Life questionnaire; CES-D, Center for Epidemiologic Studies Depression Scale.
Spearman correlation coefficients; *<0.01; 1t<0.001.

planned at the patient’s request in between the regularsituation do not only affect the first referral to a neurolo-
check-ups, for example, because of worsening of symp- gist, but also the subsequent number of visits.
toms. Patients who initiate the visits themselves may In contrast to what was found in the literature on other
be the ones who have private insurance or who live chronic diseases, predictor characteristics such as age,
with others. The patients who have private health insur- disease duration, disease severity, quality of life, and
ance might be more assertive in convincing the GP that depression were not found to be associated with neurolo-
they should be directed to a specialist. Furthermore, it gist visits in our patients with PD. One possible expla-
might be that the patient’s partner or other relatives no- nation for this is that those diseases described in the
tice disease progression well before the patient does anditerature were chronic diseases with acute episodes, such
may encourage the patient to make an appointment.as inflammatory bowel disea&eHIV infection,'® or re-
Thus, patients living with others might be more likely to spiratory episodes in chronic obstructive pulmonary dis-
pay a visit to their neurologist than patients who live ease’''Because PD is a slow progressive disease, visits
alone. to a specialist could be more rigidly scheduled. The re-
An earlier study by Rybicki et al. found that patients sults of an earlier study by Merc&rillustrate the possi-
with suspected PD who were referred to a neurologist bility of rigidly scheduled check-up visits, which are not
were more likely to have private health insurance and to affected by interventions. In this study, a health manage-
be married than patients who were not refertethe ment program (Propath) did assist patients with PD to
present study showed that the insurance type and living deal with the psychologic aspects of their disease, and it

TABLE 6. Prior and concurrent characteristics predicting non-medical care: logistic regression analysis

Non-medical care Prior predictors B Concurrent predictors B
Physiotherapist Disease severity (Schwab score) 27t Disease severity (Schwab score) .18%
Parkinson symptoms .03*
Psychotherapy Systemic symptoms -.12% Comorbidity .58%
Social support -.03* Parkinson symptoms .07*
Social support -.05*%
Home care Age .07t Disease severity (Schwab score) .25%
Disease severity (Hoehn score) .65T Disease duration .08%
Social support -.02* Private health insurance 1.07%

B: regression coefficient; *p <0.05; tp <0.001; ¥p <0.01; only significant coefficients are reported.

Movement Disorders, Vol. 14, No. 5, 1999
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improved their overall quality of life, but the program life tended to receive more psychotherapy. Older pa-
had no significant effect on the number of telephone tients, women, patients living alone, or those with more
encounters or visits the patients with PD paid to their advanced disease stages were more likely to receive
neurologists. home care. These factors were stable: correlations be-
Conversely, GP visits are usually initiated by the pa- tween nonmedical care use and either prior or present
tient. This might explain why the number of GP visits is factors were similar, thus reflecting the chronic nature
better predicted by patient characteristics such as diseas@f PD.
severity, quality of life, and depression. Therefore, the  Some limitations of the present study merit consider-
explanation for the difference in predictors for the num- ation. First, the patients surveyed were members of the
ber of neurologist visits and GP visits might be the dif- Dutch Parkinson’s Disease Society. This may have in-
ference between physician-initiated and patient-initiated troduced selection bias. It could be that such members
check-up visits. However, we could not test this hypoth- are more assertive or more sociable than nonmembers.
esis, because we lacked the information relating to For this reason, it is difficult to determine the extent to
whether neurologist and GP visits were patient- or which these results are generalizable to the entire patient
physician-initiated. Further research is needed to test thispopulation with PD. However, sociodemographic char-
hypothesis. acteristics of this patient sample, such as age and gender
Another explanation could be that those patients lost distribution, were comparable to the European epidemi-
to follow up would have been the ones with the most ology figures! only the average age of onset (59 years)
neurologist visits. Because the patients lost to follow up might be young. This could be the result of the fact that
were older, had been ill longer, had higher disease se-younger people are more likely to become members of a
verity scores, and had poorer quality of life, they might patient society than older people. Second, all patients
have been the ones with the highest use rates. Thus,ndicated that their diagnosis of PD was confirmed by a
because we were not able to capture the entire range andeurologist. Because those data were generated from
variety in patients’ quality of life and health care use, we self-report questionnaires, diagnostic errors might have
might have underestimated both the use rates and theoccurred. Therefore, we cannot rule out the possibility of
relationship between predictor characteristics and healththe inclusion of parkinsonism and other non-PD diag-
care use. noses. Moreover, even for neurologists, it may be an
On average, patients with PD paid 1.9 visits to their uneasy task to assign an accurate grade of disease to a
neurologist and 1.1 visits to their GP over 6 months. This specific patient. Therefore, the self-assessment of disease
number is lower than was reported in earlier American stage could also be affecting the data.
studies>?® 1t is possible that patients in the United States  Third, a potential source of bias is recall bias. Health
have generally higher use rates than Dutch patients, be-care use was reported by the patients and not measured
cause the groups were similar with regard to gender, age,by automated data. Consequently, inaccurate recollection
and disease severity. Almost half of the patients used of the amount of care that was received in relation to PD
physiotherapy, whereas 20% received help from a home might have occurred. The extent of this recall bias is
care nurse. Relatively few patients (8%) visited a psy- unknown, although we assume that the period of 6
chotherapist, although CES-D depression scores weremonths is short enough to be adequately remembered by
high compared with the general populatfdnFurther- the patients.
more, the average depression score was above the cut-off We conclude that the number of visits to a neurologist
limit, so we expected psychotherapy rates to be higher. by patients with PD is not associated with the majority of
On the other hand, the patients with PD in our study were patient-related characteristics. On the other hand, the
69 years old on average, and members of this generationnumber of visits to a GP is associated with disease se-
might be less accustomed to seeking psychotherapy tharverity, quality of life, and depression. Our results imply
younger patients. that to give more effective care to patients with PD,
More significant correlations were found for nonmedi- neurologists might have to reconsider their check-up
cal health care use than for medical care use. Again, thisschemes by making it more flexible and tailored to the
could result from the patient initiating this type of care. patients’ individual needs. In scheduling check-up ap-
Use of physiotherapy was mainly explained by measures pointments, more emphasis could be put on the health
of physical functioning: the service was primarily used status and living situation of the patients. Special atten-
by patients with higher disease severity and more Par- tion is required for patients with poor quality of life and
kinson and systemic symptoms. As expected, depressedoatients who live alone, because they might need more
patients with lack of social support and poor quality of check-ups. At the same time, patients with better quality
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of life and lower disease severity may require less visits 11
to their neurologists. Special “Parkinson nurses” have

been introduced in the health care system in Britain to 15

visit patients at their homes and coordinate their ¢are.
These nurses could play an important role in the alloca-
tion of care of patients with PD. Future research is
needed to evaluate the effects of patient-, physician-, or
nurse-initiated visits on both patients and the health care
system.
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