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ABSTRACT 

Context: medication non-adherence is a common problem among patients with Parkinson's disease, and its effect on the 

development of non-motor symptoms as Parkinson's disease related psychosis is not fully investigated. Objective: our study aimed 

at testing the impact of non-compliance on Parkinson's disease psychosis development. Methods: A total of 34 patients with 

medically recognised Parkinson's disease (26 men and 8 women with an average age of 71.51 ± 6.93 years) were assessed using 

Parkinson's Psychosis Rating Scale for psychosis identification. The severity of Parkinson's disease was also assessed by Modified 
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Hoehn and Yahr Scale. Morisk adherence scale of medication (MMAS-8) was used to measure patient adherence to medication. 

Results: In this study, 55.9% of patients with Parkinson's disease were non-adherent to their medication, but non-adherence to 

medication showed no correlation with the development of Parkinson's disease psychosis (p value 0.853). Conclusions: Non-

adherence to medication is not correlated to Parkinson's disease related psychosis and cannot be used as a predictor for its 

incidence. 

 

Keywords: PD, compliance, adherence, psychosis. 

 

 

1. INTRODUCTION 

Medication adherence is a vital factor in the treatment of Parkinson’s disease (PD), (Grosset et al., 2009) improving the quality of life 

of the patient, decreasing care visit frequency and hospitalization, thereby, it minimizes the disease cost (Fleisher and Stern, 2013; 

Huse et al., 2005). While, non-adherence in patient with PD result in poor disease control, and its effect spreads beyond the patient 

to increase the caregiver burden and double the medical costs (Kane and Shaya, 2008). Non-adherence to medication is a prevalent 

problem and many literatures illustrated its high incidence among PD patients, (Daley et al., 2012; Fleisher and Stern, 2013) they 

found that about 20% of PD patients take less medication than prescribed (suboptimal adherence) (Grosset et al., 2005a; Grosset et 

al., 2005b; Santos-Garcia et al., 2012), and more than half of PD patients’ didn’t adhere to their medication (Leopold et al., 2004; 

Malek and Grosset, 2015). Possible causes of non-adherence are multifactorial; some factors are medication-related, patient-related, 

or related to the disease itself. 

The medication related factors include, drug effects and side effects, drug availability and cost (Shin et al., 2015), as well as poly-

pharmacy and medication dose fractionation which makes medication adherence (particularly timing adherence) very difficult 

(Grosset et al., 2005a; Grosset et al., 2005b). Patient-related factors include patient age, educational level, medication beliefs and 

expectations, and patient awareness of PD, as well as socioeconomic status of the patient, caregiver availability, and social support 

are other important factors affecting patient adherence (Daley et al., 2012). Although PD-related factors include the duration and 

severity of the disease, the prevalence of non-motor symptoms of PD as a mood disorder, impaired cognition and psychosis 

(occurring in up to 40% of patients with PD), are other independent factor affecting patient compliance (Fleisher and Stern, 2013).   

Adherence to medication is a crucial factor in improving motor manifestations of PD (Grosset et al., 2009). While the effect of 

adherence to medication on the development of non-motor manifestations as PD-related psychosis is not fully explored, in general 

PD psychosis is not the initial presentation of PD; rather, it is considered as a complication of disease that begins to develop with 

disease progression and is considered one of manifestation of advanced PD (Ffytche et al., 2017a). PD psychosis has recently been 

identified as a common non-motor neuropsychiatric manifestation of PD, its prevalence increases with the progression of the 

disease, with an incidence of up to 40% (Levin et al., 2016; Rabey, 2009). PD related psychosis increases caregiver burden, interferes 

with the patient care and reduces the quality of life of patients (Yuan et al., 2017).  

Diagnosis of PD psychosis is confirmed if PD patients experience at least one of the following psychotic manifestations such as 

hallucinations, delusions, illusion or sense of presence and these symptoms recur and persist for a month or longer and are not best 

accounted for by other causes of Parkinsonism, psychiatric disorders or general medical condition. Patient initially has passage 

hallucinations which develop into formed hallucinations and recurring pareidolia (Fernandez et al., 2008). Hallucination starts as 

visual, but non-visual hallucinations emerge with disease progression. The insight may be preserved early but later lost (Brandt et al., 

2016; Chang and Fox, 2016; Fenelon and Alves, 2010; Fernandez et al., 2008; Ffytche et al., 2017a). In this study we aimed to evaluate 

the effect of medication adherence in development of PD psychosis. 

 

2. SUBJECTS AND METHODS 

Ethical approval 

This cohort study was conducted with the Regional Ethics Committee of the Mouwasat Hospital, Al Jubail, Saudi Arabia, at march 23, 

2017 (project ID No. M/23417/12). This work was performed between May 2017 and August 2019, and is compliant with the terms 

of the Helsinki Declaration. All participants completed a written consent form before enrolling in this study. 

 

Data Collection 

All patients were interviewed, full history was taken, and a senior neurologist performed a complete neurological examination. In this 

study, a total of 34 consecutive PD patients (26 men and 8 women) between the ages of 60 and 86 with an average age of 71.51 ± 

6.93 years were examined from outpatient clinics at Mouwasat Hospital. Inclusion criteria were willing to participate in this research 
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and medically established PD diagnosed according to the Movement Disorder Society's Clinical Diagnostic Criteria (Postuma et al., 

2015) and exclude patients with other causes of Parkinsonism. Patients received one or more of the following anticholinergic 

antiparkinsonian agents (e.g. benztropin) and/or antiparkinsonian dopaminergic agents (e.g. L-dopa carpidopa, catechol-O-

methyltransferase inhibitor, and dopamine agonist). 

 

Parkinson's disease severity 

Modified Hoehn and Yahr Scale (HY) were used to detect the severity of Parkinson's disease, ranging from 1 to 5, with 1= Unilateral 

involvement only (stage 1), 1.5= Unilateral and axial involvement (stage 2), 2= Bilateral involvement without balance impairment 

(stage 3), 2.5= mild bilateral disease with pull test recovery (stage 4), 3= Mild to moderate bilateral disease; some postural instability; 

physically independent (stage 5), 4= Severe disability; still able to walk or stand unassisted (stage 6) and 5= Wheel chair or 

bedridden unless aided (stage 7) (Hoehn and Yahr, 2001). 

 

Parkinson's disease related Psychosis 

Patients were divided into two groups based on the occurrence of PD psychosis, the first group did not report any psychosis 

symptoms at any assessment and were classified as PD without psychosis, while the second group reported psychotic symptoms 

(delusion, illusion, hallucination, or sense of presence) during evaluation and were classified as PD with psychosis. Patient psychosis 

was evaluated using Parkinson's Psychosis Rating Scale (PPRS). The scale consists of six items, the first three items reflecting 

psychotic characteristics in PD, while the last three items of the scale are common symptoms linked to psychosis rather than 

psychotic characteristics themselves.  

These items are as follows: (1) visual hallucinations, (2) illusions and misidentification of persons, (3) paranoid ideation 

(persecutory and/or jealous type), (4) sleep disturbance, (5) confusion and (6) sexual pre-occupation. Each item is rated as absent, 

mild, moderate or severe (scored 1-4). The total rating scale ranged from 4-24 and was classified into mild psychosis (8-12), 

moderate psychosis (13-18), and severe psychosis (19-24) (Friedberg et al., 1998). Special consideration was taken when assessing 

visual hallucinations; as mild visual hallucinations must be non-threatening, sporadic, and associated with intact or partial insight, 

while moderate hallucinations are frequent, threatening, and associated with impaired insight, severe hallucinations are recurrent, 

with lost insight, associated with agitation, and aggression. 

 

Medication adherence 

By adherence to medication, we mean the degree to which patients stick to the instructions given by health care providers 

concerning the initiation of the prescription; comply with the prescribed dose schedule and the length of time on these orders 

(Osterberg and Blaschke, 2005). In this study, we used the Morisky Medication Adherence Scale (MMAS-8) to assess patient 

adherence to medication. The recruited patients and sometimes their carers have completed a questionnaire (MMAS-8), this scale 

consists of 8 items, the first 7 items have a rating scheme of "Yes" = 0 and "No" = 1, while the eighth item has a 5-point answer 

suggesting low to high adherence. 

The 8 questions in this scale are: (1) Do you sometimes forget to take your anti-parkinsonian pills? (2) Over the past two weeks, 

were there any days when you did not take your anti-parkinsonian medicine? (3) Have you ever cut back or stopped taking your 

medication without telling your doctor because you felt worse when you took it? (4) When you travel or leave home, do you 

sometimes forget to bring along your anti-parkinsonian medications? (5) Did you take your anti-parkinsonian medicine yesterday? 

(6) When you feel like your condition is under control, do you sometimes stop taking your anti-parkinsonian medicine (7) Taking 

medication every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your anti-parkinsonian 

treatment plan? (8) How often do you have difficulty remembering to take all your anti-parkinsonian medication? (Morisky et al., 

2008; Morisky and DiMatteo, 2011).  

Patients are divided into low adherence if they receive < 6, moderate adherence if they receive score between 6 and less than 8, 

and 8 score is considered high adherence (Morisky et al., 2008; Morisky and DiMatteo, 2011). Patients are categorized as adherents 

(MMAS-8 score ≥ 6) and non-adherents (MMAS-8 score < 6) for data analysis. 

 

Statistical analysis 

Data entry and analysis was done using Windows IBM SPSS Statistics, version 20.0. Armonk, New York: IBM Corp. 2011. For express 

categorical data, the number and percentage were used. All parametric data is defined as the mean value of the standard deviation 

(SD). T-test is used to evaluate the relationship between parametric data, while chi square was used to detect the relationship 

between categorical data. 
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The relations between parametric data are determined by using t-test, while chi square and Mann-Whitney Test were used to 

detect the relation among categorical data. Relationships between different parametric groups are calculated using Independent t-

test samples (one-way variance analysis). We used binary logistic regression analyzes to explore concurrent and predictive 

associations between PD psychosis and non-adherence, PD psychosis was calculated as a dichotomous variable (0=No Psychosis, 1= 

Psychosis) and used as the dependent variable. The independent variables of interest included mainly the medication non-

adherence, but we also tested age at disease onset, disease duration, patient gender, and presence of other co-morbidities. The 

odds ratio was used to demonstrate the correlation power between the dependent variables and the independent variables. Odds 

ratios with a value greater than 1 suggest that an increased risk of psychosis development is correlated with the independent 

variable. Statistical significance was determined at p≤0.05. 

 

3. RESULTS 

This study was conducted on 34 Parkinsonian patients who met PD diagnostic criteria, 79.4% of whom were men, and their ages 

ranged from 60 to 86 years with mean ages of 71.51 ± 6.93 years, the mean age of PD development was 63.65 ± 2.39 years, while 

the mean duration of the disease was 7.88±5.56 years. In this sample, 44.1% (15 patents) were adherent to their medications, two 

patients (5.9%) reported high adherence rates, 13 patients had moderate adherence rates (38.2%) and 19 patients (55.9%) displayed 

low adherence to their drugs. PD psychosis has been reported in 38.2% of patient’s surveyed (13 patents). Table 1 displays the 

patient's sociodemographic and psychopathological features. 

 

Table 1 Demographic and clinical characteristics of the subjects  

Categorical variables N (%) 

Non-Categorical variables mean ± SD 
Total 

Demographic data  

Number of subjects (%) 34 (100%) 

Males No. (%) 27 (79.4%) 

Patient current Age (years) * 71.51 ±6.93 

Education years * 6.03 ±5.27 

Educational Level 

Illiterate 11 (32.4%) 

less than higher school 15 (44.1%) 

higher school 4 (11.8%) 

Graduated school 2 (5.9%) 

College 2 (5.9%) 

Marital state 

Single 0 (0%) 

Married 22 (64.7%) 

Widow 9 (26.5%) 

Divorced 3 (8.8%) 

Economic state 
Satisfactory 31(91.2%) 

Unsatisfactory 3(8.8%) 

Care giver availability 9 (26.5%) 

Parkinson’s Disease  

Age at onset PD (years) * 63.65 ±2.39 

Duration of PD (years) * 7.88 ±5.56 
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Adherence & non-Adherence 

No. (%) 

Adherent 15 (44.1%) 

Non- Adherent 19 (55.9%) 

Adherence level No. (%) 

Low Adherence 19 (55.9%) 

Medium Adherence 13 (38.2%) 

High Adherence 2 (5.9%) 

Number of co-morbid 

conditions 

0 4 (11.8%) 

1 10 (29.4%) 

2 10 (29.4%) 

3 6 (17.6%) 

4 4 (11.8%) 

H&Y 

1 5 (14.7%) 

1.5 8 (23.5%) 

2 5 (14.7%) 

2.5 6 (17.6%) 

3 7 (20.6%) 

4 3 (8.8%) 

Number of drugs 

1 3 (8.8%) 

2 3 (8.8%) 

3 6 (17.6%) 

4 6 (17.6%) 

5 8 (23.5%) 

6 4 (11.8%) 

7 4 (11.8%) 

Mean Number of current drugs usage* 4.21 ±1.77 

Parkinson’s Disease Psychosis  

Age at onset PDP (years) * 69.07 ±5.93 

Hallucination s 8 (23.5%) 

Delusions 5 (14.7%) 

Illusions  12 (35.3%) 

Sense of presence 9 (26.5%) 

PD= Parkinson’s disease; PDP= Parkinson’s disease Psychosis; H&Y= modified Hoehn and Yahr scale; SD= standard deviation; *= 

Values are mean ± SD 

 

Table 2 provides a comparison between the psychopathological characteristics of patients with (13 patients) and without (21 

patients) PD psychosis, Indicating that Parkinson's disease psychosis (PDP) significantly affects females because approximately 38.5% 

of affected patients are females (5 patients) compared to only 9.5% of non-PDP patients are females; p value is 0.046, bearing in 

mind that Parkinson's disease is more common in males (79.4%) than females (20.6%) in this sample. The average academic year was 

7.38±5.31 years for patients without PDP and 7.38±5.31 years for PDP patients; and the p value is 0.049, suggesting that education is 
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an important factor in protecting against PDP development, also since approximately half of PDP patients are illiterate (53.8%), while 

only 19.0% of non-PDP patients are illiterate; the p value is 0.019, meaning that educational levels correlated inversely with PDP 

(Table 2). 

The average duration of PD is 6.33±5.32 years for patients without PDP and 10.38±5.17 years for patients with PDP; and the p 

value is 0.037, suggesting that the length of the disease is an important factor in PDP development, as well as the severity of the 

disease as measured by modified Hoehn and Yahr scale is another important element directly related to PDP development; the p 

value is 0.009 (Table 2). 

Medication non-adherence showed no correlation with PDP development (p value is 0.853), many other variables analyzed also 

failed to identify a significant relationship between them and PDP development, such as: patient age (p value is 0.080), age at onset 

of the PD (p value is 0.819), marital status (p value is 0.337), economic status (p value is 0.857), availability of caregivers (p value is 

0.219), number of co-morbid diseases (p value is 0.672), and number of drugs taken (p value is 0.610) table 2. 

 

Table 2 A comparisons between patients with and without PD psychosis. 

Categorical variables N (%) 

Non-Categorical variables mean ± SD 
No Psychosis Psychosis p-Values** 

Demographic data    

Number of subjects (%) 21 (61.8%) 13 (38.2%) ---- 

Males No. (%) 19 (90.5%) 8 (61.5%) 0.046**. 

Patient current Age (years) * 69.88±7.15 74.15±5.88 0.080 

Education years * 7.38±5.31 3.85±4.56 0.049**. 

Educational Level 

Illiterate 4 (19.0%) 7 (53.8%) 0.019**. 

less than higher school 10 (47.6 %) 5 (38.5%)  

higher school 3 (14.3%) 1 (7.7%)  

Graduated school 2 (9.5%) 0 (0%)  

College 2 (9.5%) 0 (0%)  

Marital state 

Single 0 (0%) 0 (0%) 0.377 

Married 15 (71.4%) 7 (53.8%)  

Widow 4 (19.0%) 5 (38.5%)  

Divorced 2 (9.5%) 1 (7.7%)  

Economic state 
Satisfactory 19 (90.5%) 12 (92.3%) 0.857 

Unsatisfactory 2 (9.5%) 1 (7.7%)  

Care giver availability 4 (19.0 %) 5 (38.5%) 0.219 

Parkinson’s Disease    

Age at onset PD (years) * 63.57±2.77 63.77±1.70 0.819 

Duration of PD (years) * 6.33±5.32 10.38±5.17 0.037** 

Adherence No. (%) 
Adherent 9 (42.9%) 6 (46.2%)  

Non- Adherent 12 (57.1%) 7 (53.8%) 0.853 

Number of co-morbid 

conditions 

0 3 (14.3%) 1 (7.7%) 0.672 

1 5 (23.8%) 5 (38.5%)  
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2 7 (33.3%) 2 (15.4%)  

3 2 (9.5%) 4 (30.8%)  

4 4 (19.0%) 1 (7.7%)  

H&Y 

1 5 (23.8%) 0 (0.0%) 0.009** 

1.5 7 (33.3%) 1 (7.7%)  

2 2 (9.5%) 3 (23.1%)  

2.5 3 (14.3%) 3 (23.1%)  

3 3 (14.3%) 4 (30.8%)  

4 1 (4.8%) 2 (15.4%)  

Number of drugs 

1 3 (14.3%) 0 (0%)  

2 3(14.3%) 0 (0%)  

3 4 (19.0%) 2 (15.4%)  

4 3 (14.3%) 3 (23.1%)  

5 5 (23.8%) 3 (23.1%)  

6 1 (4.8%) 3 (23.1%)  

7 2 (9.5%) 2 (15.4%)  

Mean Number of current drugs usage* 3.71 ±1.85 5.00 ±1.35 0.610 

Parkinson’s Disease Psychosis    

Age at onset PDP (years) * ---- 67.7±2.93 ---- 

Hallucination s ---- 8 (61.5%) ---- 

Delusions ---- 5 (38.5%) ---- 

Illusions  ---- 12 (92.3%) ---- 

Sense of presence ---- 9 (69.2%) ---- 

PD= Parkinson’s disease; PDP= Parkinson’s disease Psychosis; H&Y= modified Hoehn and Yahr scale; SD= standard deviation; *= 

Values are mean ± SD; ** P Value= statistically significant relation when P less than 0.05. 

 

Although Table 2 shows a statistically significant correlation between the development of PDP and female sex, education, disease 

severity and disease length, the Independent Factors Logistic Regression Analysis found that only the duration of the disease can be 

used as a predictor for the development of PDP (P value = 0.0003). The Logistic Regression Analysis also indicates that female 

gender cannot be used as a predictor (p = 0.057); academic years cannot be used as a predictor for PDP occurrence (P = 0.064); 

medication non-adherence was not correlated or can be used as a predictor for PDP (P = 0.851) Table 3. 

Table 3 also reveals that the probability of developing PDP is approximately 0.003 in grade 2 compared to grade 1 of the 

modified Hoehn and Yahr scale and approximately 0.071 in stage 3 compared to stage 1 scale, while PDP chance is approximately 

0.500 in stage 4 compared to stage 1 scale, this incidence increased to 0.667 in stage 5 compared to stage 1 scale, an reached 

approximately 0.775 in stage 6 compared to stage 1 scale, respectively. Taking into account that no one of our patients in modified 

Hoehn and Yahr scale, achieved stage 7. Although Table 2 indicates a direct correlation between the severity of the disease and the 

development of PDP, the test of logistic regression showed that the severity of the disease was not a predictor of PDP occurrence, 

the P value was more than 0.05 (Table 3 & figure 1). 
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Table 3 Logistic regression of Parkinson’s disease psychosis development 

independent variables 

Odds ratio (OR) for 

Psychosis 

development a 

95% Confidence 

interval 

Chi-

square 

p-

Values 

Disease duration 2.016 1.379-2.937 13.13 0.0003 

Female sex 1.781 0.027-1.056 4.043 0.057 

Educational years -0.147 0.739-1.009 3.954 0.064 

Non-adherence -0.134 0.218-3.518 0.035 0.851 

PD severity 

Stage 1 H&Y -21.896 0.000-0.000 10.778 0.999 

Stage 2 H&Y -2.639 0.003-1.728 10.778 0.105 

Stage 3 H&Y -0.288 0.038-14.972 10.778 0.851 

Stage 4 H&Y -0.693 0.028-8.952 10.778 0.638 

Stage 5 H&Y -0.405 0.039-11.285 10.778 0.779 

a OR>1 and OR<1, respectively, indicate increased or decreased psychosis occurrence provided that p value is significant; H&Y= 

modified Hoehn and Yahr scale; P Value= statistically significant relation when P less than 0.05. 

 

 

Figure 1 Logistic regression Odds ratio for Psychosis development  

 

4. DISCUSSION 

Analysis of our sample results showed that non-adherence is a common problem among our group of patients surveyed, 

representing approximately 55.9% of participating PD patients in this study, which is in consistent with many previous studies  

(Foppa et al., 2016; Prell et al., 2019; Valldeoriola et al., 2011; Wei et al., 2013). Our study aimed at testing the impact of non-

compliance on PDP development.  

Our sample of patients includes about 38.2% of them belonging to the psychotic group, although this is a high incidence, but in 

the large PRIAMO study, which included 1072 PD patients, they found that psychotic symptoms are the most common non-motor 

manifestations among their patients with a frequency of about 66.8% (Barone et al., 2009). This high difference in the proportion of 
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psychotic symptoms between our research and the study of PRIAMO results from the fact that the study of PRIAMO highlighted 

depression and anxiety rather than specific psychotic symptoms included in the analysis, however our results were close to those of 

Holroyd et al., as 30% of their PD patients surveyed had delusions and hallucinations (Holroyd et al., 2001) and Chaudhuri et al., as 

they found that about 50% of their PD patients had illusion and hallucination (Chaudhuri et al., 2010). 

Our results revealed insignificant correlation between non-adherence to medication and the incidence of PDP as well as 

medication non-adherence could not be used as a predictor of PDP development, According to our knowledge, no previous 

research evaluated the direct effect of medication non-adherence on the incidence of PDP among PD patients; but Chitty et al. 

analyzed the cognitive effect of polypharmacy on the older population (46.5% of their surveyed patients had a seizure disorder or 

Parkinson's disease) and concluded that polypharmacy was a predictor of psychiatric disease (Chitty et al., 2016). 

While our data analysis showed that adherence to medication is a non-protective factor against the incidence of PDP, other 

factors associated with PDP development were identified; female sex in our sample was significantly correlated with PDP 

development; compared to results obtained by Dominic et al., as they found no significant gender difference between psychotic and 

nonpsychotic parkinsonian patients (Ffytche et al., 2017b). This may be due to fewer subjects participating in this research, but our 

data analysis shows again that gender alone cannot be used as a predictor for PDP development. In this analysis, the severity of 

Parkinson's disease as measured by the modified Hoehn and Yahr scale showed a direct correlation with the incidence of psychosis 

among participants, the prevalence of PDP was 0.775 higher in stage 6 relative to stage 1; this is in line with the analysis by Paolo et 

al., who found that the incidence of PDP was approximately 61.1% in stage1, 63.3% in stage 2 and 3, 73.2% in stage 4 and 5 and it 

reached 83.7% in stage 6 and 7 by modified Hoehn and Yahr scale (Barone et al., 2009). Also Li et al., Study, found that all non-

motor symptoms are directly correlated with Hoehn & Yahr stage in the Chinese Parkinson disease patient studied (Li et al., 2015) 

and Holroyd et al., study obtained the same findings (Holroyd et al., 2001). However, further analyses of our data indicate that 

diseases severity cannot be used as a PDP predictor. 

Low academic achievement among our patients were associated with higher incidence of PDP, both mean educational years and 

educational level was inversely correlated with PDP development, contrary to the study by Holroyd et al., they found that the mean 

educational years in their PD sample were 14.7±3.8 years and there were no differences between hallucinators and non-hallucinators 

(Holroyd et al., 2001). Several earlier literatures emphasized the direct correlation between the duration of PD and non-adherence 

(Grosset et al., 2009; Leopold et al., 2004; Valldeoriola et al., 2011) but our sample study found a significant correlation between the 

duration of the disease and the development of PDP as a longer duration of the disease associated with higher PDP. Li et al., Study 

also found that all non-motor symptoms are positively correlated with PD duration in the Chinese Parkinson disease patient studied 

(Li et al., 2015). Contrary to our finding using psychotic disease and not include all psychiatric diseases, Paolo et al., study concluded 

that the duration of PD was not correlated with psychiatric symptoms and explained by the high prevalence of anxiety and 

depression among their patients who belonged to stage 1 modified Hoehn and Yahr scale which occurred early in the course of the 

disease (Barone et al., 2009).  

Further data analysis revealed that PD duration was the only variable tested in this study that could be used to estimate PDP 

development. 

 

5. CONCLUSION 

Psychosis linked to Parkinson's disease is a very debilitating issue that affects both the patient and caregiver making it very difficult 

to control the disease. In this research we exclude adherence to medication as a criterion for PDP development, more studies 

needed to examine key factors that contribute to PDP development. 
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