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ABSTRACT  
  

Objectives: To determine the relationship between medication adherence and psychotic symptoms 

before and after introducing a pill box. Methods: A pre- and post- interventional, prospective cohort 

study involving 96 patients diagnosed with schizophrenia was conducted over a duration of 2 

months. Improvement in psychotic symptoms was assessed using the BPRS scale, while medication 

adherence was measured based on the percentage of doses taken. A pill box was provided to each 

subject with a percentage of doses that was taken less than 80%. The percentage of doses taken was 

reassessed by a trained pharmacist on a monthly basis for 2 months, and the mental state of 

participants was assessed by a visiting doctor using the BPRS scale. Results: The mean medication 

adherence during the first visit was 31.27 ± 28.77, while post-intervention adherence averaged 66.48 

± 43.52 (p-value <0.001). In terms of severity of psychotic symptoms, 26 subjects (43.3%) with a 

median score of 20.50 showed improvement. A total of 36 subjects adhered to antipsychotic 

medications, and among these, 20 (55.6%) showed improvement in psychotic symptoms (p=0.019). 

Among the 24 non-adherent subjects, only 25% (n=6) showed improvement in psychotic symptoms. 

Conclusion: The introduction of a pill box positively affects medication adherence and reduces the 

severity of psychotic symptoms. This study suggests that healthcare personnel can implement this 

method to promote better adherence to medication in the future.  

 
INTRODUCTION  
 

Schizophrenia is a serious mental disorder with a relatively 

high prevalence, affecting about 7 per 1000 adults worldwide. 

It is a persistent, long-term condition.[1]. People with chronic 

illness, regardless of whether they are medical or psychiatric, 

need to be on regular medications for life in order to manage 

symptoms effectively and reduce the risk of relapse. The use of 

antipsychotics is crucial in treating schizophrenia as well as the 

symptoms of the illness.   
 

Therefore, medication adherence is essential for patients to 

achieve remission. However, non-adherence to these 

medications has been recognized as a significant problem [2]. 

The majority of clinicians encounter adherence issues with 

patients regarding prescribed medications, and this issue is 

more pronounced in patients with psychiatric illness. The 

adherence rate among patients who are diagnosed with 

schizophrenia falls between 50% and 60% [3,4]. One study 

stated that poor psychiatric reasoning skills and lack of insight 

are the reasons for poor adherence among psychiatric patients 

[4]. 
 

Medication adherence refers to a patient’s behaviour in taking 

medications and specifically denotes the extent to which a 

patient follows the mutually agreed-upon treatment plan 

established by their healthcare providers [5]. Research has 

shown that non-adherence to antipsychotics among 

schizophrenia patients leads to a higher risk of relapse and 

readmission, increased risk of violence towards society, 

suicidal risk and attempts, as well as elevated costs and 

resource use for healthcare systems [1,5]. Patients with 

schizophrenia are considered adherent to therapy if they 

achieve a compliance rate of 80% with their prescribed 

medications, while partial adherence is defined as compliance 

of 50%. Non-adherence is defined as being off medications for 

1 week or longer [6,7]. A recent study conducted in Sweden 

showed that 861 patients experienced early rehospitalisation 
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shortly after discharge due to non-adherence to their prescribed 

antipsychotic medications [8]. This, in turn, leads to an 

increased disease burden on healthcare systems [9]. Efforts to 

improve medication adherence among individuals with 

schizophrenia are crucial, as they contribute to better symptom 

management, reduced psychiatric complications, lower 

healthcare expenses, and an overall improvement in the 

patient's welfare and quality of life [10].  
 

Various interventions have been implemented to improve 

adherence to medication regimens among patients with 

psychiatric illnesses. At Hospital Kuala Lumpur (HKL), 

psychiatry patients with severe mental illness are referred to 

Assertive Community Treatment (ACT) if they are found to be 

non-adherent to treatment, have limited social support, and 

have experienced multiple relapses. In ACT, a team consisting 

of a psychiatrist, a medical officer, a pharmacist, case managers 

(medical assistants or staff nurses), occupational therapists and 

social work officers helps patients manage their illness by 

ensuring adherence, mobilizing support, monitoring symptoms, 

and providing continuous psycho-education regarding their 

illness, symptoms and treatment to improve patients’ quality of 

life. The pill box is one of the interventions used in ACT to 

increase patients’ adherence to their medications. Pill counting 

is more reliable than self-reporting or informant reporting, 

which may be influenced by opinion, recall bias, and a 

tendency to obscure the truth. In contrast, a pill box is more 

organized and may help patients improve their adherence to 

medications.   
 

However, there are no specific studies on this intervention 

conducted for patients with mental illness, especially 

schizophrenia, in Malaysia. Therefore, this study aimed to 

explore the effect of medication adherence with the use of a pill 

box on the improvement of psychotic symptoms among 

patients with schizophrenia under assertive community care in 

Hospital Kuala Lumpur (HKL).     
 

MATERIAL AND METHOD   
 

Study design and patient selection 
 

A pre- and post- interventional, prospective cohort study was 

conducted with approved registration ID by National Medical 

Research Register: NMMR-19-4019-51115. Study samples 

were collected among psychiatric patients referred for ACT in 

the Psychiatry Department of HKL using convenience 

sampling. Patients enrolled had to fulfil the following inclusion 

and exclusion criteria. All subjects were assessed for their 

mental status using Brief Psychiatric Rating Scale (BPRS and 

BPRS-M), and non-adherence to medications was defined as 

patients taking less than 80% of prescribed doses. Subjects who 

were chosen into this study could be of those who had not or 

had used a pill box prior to the study. Those subjects who were 

within the range of 18 to 65 years old, with clinically diagnosed 

schizophrenia only, on a single oral antipsychotic that was 

maintained for the past three months, and who had provided 

consent. Exclusion criteria included subjects who were actively 

abusing substances during the study period, who had never 

tried using a pill box prior to the study, had other medical 

diagnoses (based on self-report and clinician report), and 

patients with a BPRS total score above 53, indicating they were 

markedly ill and not fit to give consent.  The formula used for 

calculating the percentage of dose taken (% adherence) was as 

follows:  

 
Percentages of dose taken =  

 
Quantity dispensed − Quantity remaining

Prescribed number of tablets per day ×
No. of days between dispensing date and interview

 × 100% 

 

All subjects were introduced to a pill box by a pharmacist to 

monitor medication adherence throughout the study period. 

The pill box was filled with subjects’ dose regimen on a 

monthly basis. The pharmacist in charge will provide 

information to the subject and his/her caretaker on how to use 

the pill box in a correct manner. Assertive community care was 

then continuously maintained for these subjects. During this 

study, all subjects were assessed using the pill count adherence 

method for existing medications and the BPRS. 

 

Medication refills for subjects and pill counts were done by a 

pharmacist, while mental status was assessed by the visiting 

doctor.  The percentage of doses taken and mental status were 

reassessed during the second and third month of the ACT, 

respectively. The study data collection period lasted 12 months. 
 

Assessment 
 

Psychiatric symptoms were evaluated using either the BPRS or 

BPRS-M based on the preferences of the visiting doctor and 

patient [11]. Each item of the BPRS was assessed during each 

ACT session to determine the severity of psychotic symptoms 

among subjects. The BPRS scale had a minimum score of 18 

and a maximum of 126. Scores within the range of 31 to 40 

corresponded to mild psychotic symptoms; 41-52 indicated 

moderate psychotic symptoms, while a score above 53 

indicated markedly ill subjects. Each item in the BPRS was 

rated from 0-7 based on symptom severity, where the highest 

score indicated the highest severity.   
 

Data analysis 
 

The collected data were analysed using descriptive statistics, 

paired t-test, Wilcoxon signed-rank test, and Pearson’s chi-

square test. Descriptive analysis was used for the demographic 

analysis. Paired t-test was used to assess the difference in 

medication adherence before and after the introduction of the 

pill box whereas Wilcoxon Signed rank test was used to 
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determine the median of the BPRS score among these subjects. 

The association between medication adherence and 

improvement in psychotic symptoms was assessed using 

Pearson chi square test. All statistical analyses were analysed 

using Statistical Package for Social Sciences (SPSS version 

20.0) for Windows. Statistical significance was set at a p-value 

of < 0.001.               

 

 RESULT 
 

The total number of patients with mental illness referred to the 

Community Psychiatry Unit of the Psychiatry Department of 

Hospital Kuala Lumpur (HKL) was approximately 539 patients, 

including 350 patients diagnosed with schizophrenia along 

with other psychiatric diagnoses or medical comorbidities, 

while 100 patients had a diagnosis of schizophrenia only. Out 

of the 100 eligible patients, only sixty subjects agreed to be 

recruited into the study over 2 years, from July 2019 to May 

2021. The demographic data of these subjects are presented in 

Table Ⅰ. The majority of the subjects fell within the age group 

of 40 to 49 years old (38.3%), with male subjects comprising 

61.7% of the sample size. Among the 60 subjects, 46 (76.7%) 

were of Malay descent. The employment status of the subjects 

was predominantly unemployed (85%).   
 

All subjects recruited for the study had a medication adherence 

score of less than 80% and were given a pill box. The mean 

medication adherence during the first visit was 31.27 ± 28.77, 

while the post-intervention mean was 66.48 ± 43.52 (p <0.001). 

The psychotic symptoms experienced by the subjects were 

assessed using the BPRS on the first day of the study. The 

subjects were then reassessed during the second and third visits. 

Out of the 60 subjects, 26 (43.3%) showed improvement in 

psychotic symptoms, with a median score of 20.50 (19-21.5). 

These subjects showed a 20% improvement in the BPRS scores 

throughout the study. Tables Ⅱ and Ⅲ show the impact of the 

pill box introduction on medication adherence and the 

improvement of psychotic symptoms among these 60 subjects, 

respectively. 
 

The relationship between medication adherence and psychotic 

symptoms was assessed. A total of 36 subjects adhered to their 

anti-psychotic medications, and out of these, 20 showed 

improvement in psychotic symptoms, comprising 55.6% (n=20) 

of the subjects (p=0.019). Among the 24 non-adherent subjects, 

only 25% (n=6) showed improvement in psychotic symptoms  

(Figure Ⅰ). A Pearson chi-square statistical test was used to 

examine the relationship between these two variables after the 

introduction of the pill box. 

  
 

 

 

 

 

 

Figure Ⅰ. The relationship between medication adherence and 

improvement of psychotic symptoms after pill box introduction. 
 

Table I. Baseline sociodemographic (n=60).  
 

Characteristics Frequency (n, %) 

Age (years old) 
 

20-29 5 (8.3) 

30-39 13 (21.7) 

40-49 23 (38.3) 

50-59 13 (21.7) 

More than 60 6 (10.0) 

Gender 
 

Male 37 (61.7) 

Female 23 (38.3) 

Race 
 

Malay 46 (76.7) 

Chinese 8 (13.3) 

Indian 6 (10.0) 

Employment status  

Unemployed 51 (85.0) 

Employed 9 (15.0) 

 

Table Ⅱ. Effect of pill box introduction to subjects’ medication 

adherence.  
 

Variable Mean ± SD 

(Pre) 

Mean ± SD 

(Post) 

p-value 

Improvement in 

medication adherence 

31.27 ± 

28.77 

 66.48 ± 

43.52 

< 0.001 

 

Table Ⅲ. Effect of pill box introduction on BPRS score.  
 

Variable Median 

(Pre) 

Median 

(Post) 

p-value 

Improvement in psychotic  

symptoms (BPRS score) 

25.00  

(28-23) 

 20.50  

(22-18.5) 

< 0.001 
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DISCUSSION 
 

In this prospective cohort study, patients on a single oral 

antipsychotic that had not been changed for the past three 

months were selected. Although a modest number of patients 

were recruited in this study, the introduction of the pill box 

appeared to lead to improvements in medication adherence and 

control of psychotic symptoms among schizophrenia patients. 

More than half the patients showed improvement in medication 

adherence when the pill box was provided as an aid to increase 

compliance with their medications. Our findings suggest the 

benefits of such aids in enhancing medication adherence; 

however, this still depends on factors such as the severity of 

psychiatric symptoms and therapeutic response (which were 

controlled and monitored in this study). Other factors, such as 

the patient’s attitude towards treatment, perceptions or insights 

regarding the need to take medications, duration of illness, and 

side effects, were not studied but may also affect medication 

adherence [6,12]. Patients with better insight into their illness 

and medications tend to show improvement in medication 

adherence, which, in turn, supports the achievement of 

recovery goals and optimizes overall patient wellness [6,13]. 

Adherence to antipsychotics has shown significant 

improvement in patients with schizophrenia and can reduce the 

percentage of relapse in the future [1,2,5,14]. The use of the pill 

box was also shown to help patients prevent overdosing or 

underdosing during the treatment course, given the nature of 

the illness. Studies by Diaa S et al. stated that the pill box can 

also remind patients about the timing of their prescribed 

medications [15,16]. This is essential for schizophrenic patients, 

as the timing of antipsychotic administration is crucial for 

cognitive function. The pill box also helps prevent medication 

errors, such as taking the wrong medications, and patients can 

be educated to organize their medications in the pill box 

throughout the treatment course [17,18].  
 

About half of the patients showed improvement in psychotic 

symptoms with the use of the pill box. Patients’ compliance has 

been associated with improvement in psychotic symptoms 

through adherence to the treatment plan. However, the other 

half of the patients showed no improvement in psychotic 

symptoms despite being adherent to treatment. The fact that 

adherent patients did not achieve significant improvement in 

psychotic symptoms could be due to non-response to the 

medications, ongoing and recent stressors, poor family support, 

high emotional expressiveness within their families, or 

unsuitable medications. Further treatment interventions should 

be tailored to patients, such as optimizing oral antipsychotic 

dosages and durations, considering combination therapy with 

other oral antipsychotics or mood stabilisers, switching to long-

acting injectables, or employing electroconvulsive therapy 

(ECT). Additionally, optimizing psychosocial interventions 

involving family members’ psychoeducation is vital [19,20,21]. 

Evidence from some studies also shows that this will eventually 

lower psychiatric morbidity, reduce the cost of care, and 

improve overall welfare and quality of life of patients and 

family members [8,22]. This study was conducted among 

patients receiving assertive community care; however, these 

results can be applicable in both outpatient and inpatient 

settings, as the introduction of the pill box can be implemented 

in any setting, provided that proper education on its use is given 

by pharmacists and proper monitoring occurs during clinical 

follow ups. 
 

Limitations 
 

The study had several limitations. The overall planned sample 

size was 96 patients diagnosed with schizophrenia. However, 

only 60 patients agreed to participate in this study, while others 

faced limitations due to the Covid-19 pandemic, time 

constraints from the Movement Control Order (MCO) 

implemented during the study period, and a lack of family 

support due to stigmatization. 
 

CONCLUSION 
  
In conclusion, this study demonstrated that the introduction of 

a pill box for patients with schizophrenia has a positive impact 

on psychotic symptoms, which have improved as a result. 

Medication adherence also increased when the pill box was 

introduced to this group of patients. Given the connection 

between medication adherence and the improvement of 

psychotic symptoms in schizophrenic patients, this approach 

may improve quality of life and reduce psychiatric morbidity. 

In the future, psychiatric departments should implement the use 

of pill boxes during the continuation of treatment outside the 

hospital. 
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