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Cornpliance in Schizophrenia: Outpatients Taking Oral Antipsychotics 
Jean Ji Hyun Kwon. Masrer of Science. 1000 
Institute of Medical Science 
University of Toronto 

Noncornpliance in schizophrenia has been linked to increased relapse rates and poorer 

outcome. We investigated noncornpliance rate. distinguishable factors between compliant and 

noncornpliant patients. and the correlation among different types of compliance measurements. 

Fifty-two outpatients with DSM-IV diagnoses of schizophrenia or schizoaffective disorder 

used MEMS" to record doses taken for a period of 4 weeks. Self-report. physician ratings. and 

piIl counts were also used to measure compliance. On PVIEMS' reading. 25 patients (48%) 

were compliant. taking medications as prescribed 80% of the time or more. and 27 (52%) were 

noncornpliant. Noncornpliant patients were older with a longer duration of illness and more 

positive and total symptoms. and took medications more frequently. They reported lower 

family support and a lower alliance with their psychiatrists. Higher positive and total syrnptoms 

and lower alliance with psychiatrists were significantly correlated with lower readings on 

MEMS@. Only pi11 count was significantly correlated to MEMS@ reading. 
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1. Introduction 

Since the introduction of antipsychotic medications in the 1950's. 

pharmacological treatment has been the cornerstone of schizophrenia treatment. One 

of the most important factors determining the success of pharmacological treatment is 

patient compliance with prescnbed medication regimens (1). Unfortunately. 

noncornpliancc rates as high as 70% have been reported for patients with 

schizophrenia ( 1  -3). 

Noncompliance is not a unique problem to schizophrenia. Many patients with 

chronic medical conditions are at risk for noncompliance. especially when the 

condition is asymptomatic. the treatrnent is prophylactic or suppressive. and the 

consequences of noncompliance are delayed (4). Howrver. in comparing compliance 

rates between mental and phy sical disorders. one study reports that patients taking 

antipsychotics showed average of 58% compliance. whiie patients with physicai 

disorders showed average of 76% ( 5 ) .  Noncompliance in patients with schizophrenia 

is a signifiant problem due to the resultant increase in psychotic relapses and their 

disruptive cffect on overall rehabilitation efforts. as well as more recent evidence 

indicating an association brtween number of relapses and poorer outcome (6). 

The impact of medication noncompliance in patients with schizophrenia is 

reflected in increased hospital readmission rates. While the instinitionalization of the 

mentally il1 has dropped over the years possibly due to decrease in bed availability. 

and increase in outpatient care. hospital admissions and readrnission rates have. in 

contrat. increased (7). One possible explanation for increase is "the revolving door" 

phenornenon (7). where many patients require frequent rehospitalizations after 

discharp. Noncompliance with medication has been shoivn to be significantly 



associated with higher Frequencies of rehospitalization in patients with schizophrenia 

who are on oral antipsychotic medications (7. 8). A case control study Found that 

rehospitaiized patients with schizophrenia were 8.15 timrs more noncornpliant with 

medications and aftercare treatments compared to the their non-rehospitalized 

cornpaison group (9). At the samr time. it has bern suggested that maintenance 

medication treatment c m  prevent reiapse in up ro 9û% oîoutpatisn~s wih  

schizophrenia in remission or in a stable clinical condition ( 10. 1 1). while up to 68?/0 

of patients receiving no medication cxperience relapse ( 10). In addition. 

noncornpliant patients have more prominent psychotic katures during relapse. 

resulting in longer hospitai stays compared to their cornpliant counterparts ( 12. 13). 

Addrd to this dilcmma is the fact that hospitaliwtion represents the greatest 

direct cost in the mental health carr systern (14). For example. the cost of 

readmission of patients with schizophrenia within 2 years of discharge is estimated to 

be $2 billion in the United States ( 1  5). h y  factor that c m  reduce relapse rates. such 

as improved cornpliance. thus offers the opportunitp for substantial cost swings ( 15). 

Relapse costs must further be assessed within the context of the negative 

influence on fmilies and rehabilitation. Families are often extensively burdened by 

the demanding role of caring for patients with schizophrenia. and relapse entails a 

worsening of symptoms and. at timrs. socially disniptivc behaviour ( 16). Figures 

from 1983 in the United States indicate that the lost productivity of farnily members 

resulting from caring for patients with schizophrenia amounted to $4.5 billion in 

indirect costs ( 14). 



To sumrnarize. noncornpliance in schizophrenia is extremely costly to the 

individual. his or her family. and society as a whole. Not surprisingly. rnuch effort 

has gone into investigating compliance in patients with schizophrenia over the years. 

The picture ernerging tiom diese studirs indicates that compliance is a cornplex. 

multi-dimensional behaviour best viewed dong a continuum. rathrr than as an all-or- 

none phenornenon ( 1. 3-41. irs compiexity encompasses a varirry o r  iàçrors. 

including patient and illncss profils. social variables. medication related issues. 

substance abuse and insight. 

/Al Factors in compliance 

[ 1) Patient profile and Demographic variables: 

(1-1) Agc: 

Most studies agrer that age is not consistently associated with compliance 

( 17-20). However. there is some evidenccl that Young adults. that is those younger 

than 30 years old. may represent a difficult group to treat in terms of cornpliance (2 1 - 

23). Conversely. more positive attitudes toward compliance are associated with older 

age (24-26). 

(1-2) Gender: 

Gcnder is not found to be significantly associated with compliance in the 

majorîty of studies (1. 17. 19). although a few studies have reported an association 

behveen male gender and lowered compliance rates (21.26). In several reports. post- 

discharge treatment compliance rates were dramatically better in fernales. including 



compliance with both pharmacological and nonpharmacological interventions (27, 

(1-3) Socioeconomic class: 

In alcoholism and drug addiction. low socioeconomic status or unemployment 

ofien predict poor compliance (29.30). However. in patients with schizophrenia the 

finding of ibis trcnû is limitcd. M o w  studics foünd no association Detwcen 

socioeconomic class ,and cornpliance ( 1.9. 19. 23). htrrestingly. one study noted 

that most drug-refusing patients came from a higher socioeconomic class (3 1). 

(2 )  Illness characteristics 

(2-1) Course of illness: 

Most studies have t'ailed to show an association between the course of iIlness 

and compliance. For example. the age of onset of the illness. and duration of 

admissions have not bcen associated with compliance (1 5. 19). However. shorter 

duration OF illness has been reported to be associated with noncornpliance (23) .  

The relationship between the number of previous hospitalizations and 

compliance is contlicting. with rvidence of poorer compliance as a hnction of 

nurnber of hospitalizations in one report ( 15). but not in others ( 17.20). 

(2-2) Illness severity/Positive symptoms: 

Noncompliance is consistently associated with more severe psychopathology. 

Noncornpliant individuals show evidence of more severe psychosis. disnirbed rnood. 

conceptual disorganization. cmotional withdrawal. and unusual thought content (32- 

3 4). It is also interesting to note that a specific symptom type. such as grandiosity. 



stands out as distinguishing marker benveen compliant and noncompliant patients i.e. 

noncompliant patients had significantly higher ratings on grandiosity (34. 35). 

Studies have also reportrd an association between symptom seventy at or after 

discharge and noncompliance (3 4-36). One report has noted that noncompliance 

prior to rehospitalization is more common among patients with schizophrenia. 

pxmoid  subtype (37). a!though this findizp 5s m rep!lc?trd else!vhere (38). 

(3) Insight and Cognitive function 

(3-1) insight: 

Insight is now generally considrred to be a miiltidimensional constnict 

involving a patient's awareness of iilnrss. ability to attnbute symptoms to illness. and 

realization of need for treatment (39). It is wonh noting that a patient's awareness of 

illness and resultant compliance arc not always stable ovrr time in schizophrenia (40). 

.-\wareness of i l  lness has been s h o w  to be an important variable in 

compliance with treatment in schizophrenia (73.4042). with lack of insight in this 

respect strongly associated with poor compliance (35). In addition. patients with 

more awareness are significantly Içss likely to be readmitted to hospital due to relapse 

(42). whereas lack of insight or denial of illness represent a significant factor in 

fiequent rehospitalizations (43). In the hospital setting. those who believe that they 

are not il1 more often refuse medications (32). Patients who believe in more medical 

explanations for their illness make more visits to the clinic and tollow treatrnent in a 

more compliant manner than patients who believe in nonmedical explanations for 

their illness (44). Along similar lines. patients with schizophrenia who recognize the 



benefits of medication over and above symptom relief are more likely to comply with 

their medication regimen (2). 

Despite the apparently significant relationship between insight and 

compliance. it is noteworthy that not al1 studies have found this to be the case. For 

example. in those on depot neuroleptics insight was not found to be related to 

cornpliance (45 j. rind otiier siudies iiüçe LVuiiJ iii, dsstxiatioii betwèèn insighi mil 

compliance (2. 19). This suggests that there are patients who are not aware or do not 

believe that they are il1 or need medication yet remain cornpliant. and vice versa. 

(3-2) Neuropsychologieal impairments and cognitive deficits: 

At this point. there are onlp two studies that have investigated the relationship 

between nruropsychological impairment and compliance. In one. specific 

neuropsychological impairments. as tested by a reading test. Verbal Flurncy Test. the 

Cognitive Estimates Test and the Trail Making Test. were relatively poor predictors 

of cornpliance compared to other clinical variables such as diagnosis. attitudes to 

medication. side effects. and being a detained patient (25).  In contrasi. the other 

study reponed that neurocognitive impairment was significantly related to 

compliance (JO). The specitic associations between neuropsychological impairment 

and compliance rernain unclear and require further explanation. It is noteworthy that 

overall intelligence has not been associated with compliance (2. 19.25.40). 

{.Il Subiective erperience of antir>svchotic effects 

Patients experiencing immediate benefits and a subjective sense of well being 

fiom medication have been shotvn to consent to and comply wîth antipsychotic 



medications more than patients who experience medications to be of no benefit or 

harmful(19. 33. 38.41.46-48). For example. in one study. patients who expenenced 

subjective dysphona in response to a test dose ofantipsychotic medication were more 

likely to refuse medications in both the short and long term (49). Patients' subjective 

perception of medication çffects seems to be more closely related to compliance than 

iogicai uncientanding or icming of metiication rfiects ( 3 3  j. i t  is ais0 interesting to 

note that cornpliant patients focus more on positive cffects and indirect benefits from 

mrdications. such as being able to stay out of the hospital (2). 

15) Medication related factors 

(5-1) Side Effects: 

I\lrurolepric sidr effects can range tiom sedation. sexual dysfunction. and 

anticholincrgic effects to disabling extrapyramidal symptoms (EPS). These side 

effects have bcen s h o m  to be a contributing factor in noncornpliance in a number of 

studies (36.48.50). Common negative beliefs among patients regarding medications 

are largely related to side effects ( 5  1 ). and a significant number of patients 

discontinue and/or change the dose of medication due to side effects (34). particulariy 

EPS (50). However. not al1 studies have found this to be the case. One study. for 

example. reported that the occurrence of akathisia. drowsiness. tremor and dystonia 

are not significantly associated with compliance ( 19). while several others have 

indicated that a self-reponed history of side effects is not related to noncornpliance or 

drug refusal arnong in-patients (32. 37). 

(5-2) Other factors: 



In reviewing othcr medication related factors such as number of medications 

taken. dosage. and complexity of regimen. it is noted that findings on this topic are 

equivocal (1). There are reports indicating association betwern complexity of 

regimen and compliance ( 5 2 ) .  whilr others reported no such associations ( l7), as well 

as no association between the number of medications taken and compliance ( 19). 

Intcrsstingly. ~ i i i i i l ~  n t c s  of noncomp!iance have Veci, rcponed icross 2 :vide r m n p  C- 

of antipsychotic doses ( 1 ). 

A potential and practicai problem related to medication is the cost of 

medication. and it has been reportrd that financial burdrn is a prima. reason for 

noncornpliancc (9). Other financially related factors. such as lack of transportation to 

obtain medication. have also been identified as practical barriers to compliance (9). 

16) Alcohol and Substance Abuse 

Alcohol and other substance abuse represent a serious problem arnong patients 

with schizophrenia. Thirty to 50 percent of schizophrenic patients have been reported 

to suffer from some t o m  of substance abuse problem ( L 8.37.53) .  Alcohol and 

substance abuse are ciosely associatrd with noncornpliance (7. 9. 18. 37. 53. 54). For 

exarnple. one study reported that substance abusers are 12.8 times more likely to bc 

noncornpliant than non-abusers (54). In addition. alcohol abusers or substance 

abusers are hospitalized more often due to noncornpliance (7. 9.53.54). It h m  been 

reported. for exarnple. that alcohol abuscrs are at 3.33 times higher risk of 

rehospitalization compared to case control subjects (9). Overall. alcohol and 



substance abuse increase the nsk of noncornpliance and tend to result in poor clinical 

outcomes and more severe symptoms (54). 

/7) Social Support 

Social support. such as lamil y and friends. is associated with outpatient 

compliaiicc. Stüdiss ificiicatc that paticnts !iving xith iclatircs who cm hdp wirh 

medication taking are more likely to be compliant than those who lack this type of 

support ( 19. 34). For instance. one study found thar important key relatives of 

noncompliant patients are more often employed and absent compared to those of 

compliant patients (23). In addition. patients with more extensive social networks 

and better social functioning have more positive attitudes toward compliance (24). 

As well. compliant patients demonstrare a broadrr array of daily activities involving 

social interaction (24). whilc noncompliant patients have fewer such contacts as 

outpatients. and show greater symptom severity than their cornpliant counterparts 

( 1  8). 

{a) Alliance with trertment team 

Not surprisingly. the relationship between patients and their caregivers 

influences compliance. Noncornpliant patients have been identified as having less 

confidence and trust in hospital ward staff (32). In the psychotherapy sening. patients 

with schizophrenia rvho have a good alliance with thrir therapists are significantly 

more likely to remain in the therapy. be more compliant with medications. and 

achieve better outcomes at 2 years (55). 



II. Applicable models of compliance 

Over the years. social and brhavioural scientists have developed a nurnber of 

theories and models that may be applied in our efforts to betfer understand 

compliance. Unfortunateiy. many of these are rnostly focused on non-schizophrenic 

populations with mcdical illnesses. and have as one of their aims the goal of 

csplaiiiiiig prriciitatiw i~eaitli beliaviùur in Iiealtliy public. Nmethclcss. ~ C S C  

models are relevant to the study of bchaviours related to maintaining one's health. 

and may offer some insight into the study of cornpliance. 

l1) Health Belief Mode1 (HBM) (56) 

This mode1 was originally developed to explain preventative health behaviour 

in the early 1950s. It has subsrqurntly bren rxpandcd to apply to patients' response 

to symptoms and compliance with medication regimrns (57). It posits that an 

individual will takr preventative action if he perceives himself to be susceptible to the 

illness in question. and the consequences of contracting the illness to be severe. 

Interttvined with this basic premise is that the individual must perceive the ueatment 

to be beneficial and effective. and the cost or barriers to the treatment not 

unreasonable in order for the behaviour to occur. In the case of preventative health 

behaviour. the mode1 also includes the concept of "cues to action". which refers to 

triggering stimuli in the environment such as posters. public announcements and so 

on which engage the individual to engage in preventative behaviours. 

l2) Theorv of Reasoned Action (58) 



The intention to perform a behaviour is explained by a combination of an 

individual's attitudes about the action and their perception of likely normative 

reactions to the action from significant others. Thus. this mode1 incorporates the role 

of social influences on behaviour and assumes that a cost-benefit analysis will be 

made by an individual before an action is performcd. Formation of intention to 

pcrfsm an action is rhcrcfsic influcnccd by m e ' s  ûrm a a i ~ d c s  toivards the 

behaviour as well as societal noms. This mode1 has been applied in smoking 

cessation (59). and family planning (60). 

13) Theorv of olanned behaviour (61 ) 

This theory is an extension of the theory of reasoned action. where the 

performance of the behaviour is a function of the strength of a person's attempt to 

perform a behaviour and the drgree of control the person has over that brhaviour. In 

other words. this mode1 includçs the notion of perceived behaviounl control and 

perceived barriers. Perceived behavioural control describes the extent to which a 

person feels that performing an action is within their control. and perceived bamers 

are the cost or obstacles to overcome in order to perform an action. This mode1 has 

been tested and supported in studies of weight loss regimens (62). 

(4) Health Decision iModel (63) 

This theory posits that a combination of a patient's general and specific hedth 

beliefs and preferences. modified by personal experiences. knowledge. 



sociodemographic factors and social interactions will determine health decisions. 

health behaviour compliance and health outcomes. 

f5) Self-Regulation Mode1 ( 6  4) 

In this theory. individuals go through the following stages: extracring 

information: cxaniining tiie rlaiigers uf the particulai iliiizss: phuiiiig iuirl acting on 

the treatment course: and. monitoring and appraising the action(s) carried out in order 

to deal with the illness. This mode1 views the patient as an active problem solver. 

whose health-related behaviour is an atternpt to close the perceived gap between 

current health status and a future goal state. The choice of a specific copine response 

is influenced by whether it rnakrs sense in light of their ideas about the illness and 

persona1 çsperiencr of s y mptoms. 

16) Social Leaniing Theorv (65) 

Behaviour is a function of rxprctations about the outcomes directly resulting 

from the behaviour and expectations about one's ability to engage in the behaviour. 

Thus it is the belief in one's own capabilities that influences the behaviour. This 

concept of "efficacy expectations" has been tested in smoking cessation. weight 

control. contraception. alcohol abuse. and exercise (66). 

III. Evaluation of various models of compliance 

One of many limitations facing these models is that they fa11 short in 

ex plaining health-related behaviour whic h is apparent1 y irrational. such as failing to 



obtain annual check-ups or seek medical treatmrnt when it is clearly needed. Many 

researchers have attempted to use regression analytic techniques to find out the 

determinants of compliance. but compliance continues to be something more 

complicated than what one or two models combined can explain. For example. 

incorporation of the Theory of Reasoned Action into The Health Belief Model 

(1 IBXl j m l y  aisoun~ed ;'vr 19% sf variansi: in carnpliansc jeeii in individual paticna 

taking antibiotics for urinary tract infection (67). In the same study. the Health Belief 

Model alone only accounted for 10% of the variance. Other models incorporating 

perceived strcngths of the Health Belief Model together with 3 spectrum of other 

approaches such as the Health Decision Model. Health Locus of Control models and 

Social Lcming Theory have producrd inconsistent results (68). 

.-\ few studies have addressed schizophrenia min- the Health Belief Model as 

a base model: unfortunately. the results are equivocal. Budd et al. found perceived 

severity of and susceptibility to an illness. and perceived benefits from the treatment 

to be related to compliance: however barrirrs or costs of treatment did not affect 

compliancr (45). Somewhat similar to this finding. in a proup that included patients 

with affective disorder or schizophrenia. perceived severity of illness and perceived 

benefits of treatment explained 43% of the variance in compliance (69). However. 

Nageotte et al. found only perceived vulnerability correlated with compliance (70). 

Kelly et al. found susceptibility. barriers and cues to action to significantly affect 

cornpliance. but not perceived benefits or severity (36). In exarnining a depot 

medication group. Pan and Tantam found no difference in HBM dimensions between 

cornpliant and noncornpliant groups (7 1). 



In addition to somewhat contradictory Findings. there have been no theoretical 

models that have been operationalized and utilized to cvaluate compliance in 

schizophrenia. .A number of issues could act as barriers to this development because 

of special considrrations required for patients with schizophrenia. such as the 

possibility of symptoms disnipting illness perception and limiting cognitive capacity 

tc, iijaess resourccs fûrniulii~e aïil asi an a plan. 3:; bcncr ündcntmding the 

Factors intluencing compliancr in this group. it may be possible to then formulate a 

more comprehrnsive and relevant theoretical mode 1. 



IV. Problems in the Studv of Cornpliance 

Over the years. numerous studies have been published on the topic of 

compliance. A literature search (bledLine) indicates that between 1993- 1998 over 

tour thousand journal articles in this area have been published. The term itself has 

been callrd into question based on the argument that it tails to recognize the 

thcrapcutic rchtionship as a partncrship ~d holds zegatire connot~tions for those 

individuals who do not follow treatment recommendations (72). As a result. more 

neutnl terms have been suggcstèd. including 'adhaence'. -observance'. and 

'concordance' (72). Similarly. research into the topic has been approached From 

different directions. While sorne consider the problern fiom a behavioural 

perspective. focusing on why patients do not do as health care professionals feel they 

should. others view it as a systems or outcomr issue. focusing on the impact of 

noncornpliance on treatrnent and pharmacoeconornic outcornes. The rnost striking 

feature in the litenture on compliance. however. is the lack of a clear and consistent 

definition and the absence of reliable and valid measurement tools. 

(1) Definition of comnliance 

The most cornmonly cited definition defines cornpliance as "the evtent to 

which a person's behaviour. in terms of taking medications. following diets. or 

executing lifestyle changes. coincides with medical or health adviceF(73). Even 

though this definition has been widely available. it has not translated easily into a 

widely accepted operational definition of compliance. 



Failure to comply with medication taking may occur in different ways. 

Examples include: omission of doses. taking medication for the wrong reason. errors 

in dosage or timing of doses. and discontinuing therapy before the end of the 

recomrnended course. Others include attendance at follow-up appointments as well 

(74). Many studies do not report on what criteria are used to define compliance 

rcrsus noncompliancc. rnaking comp~sû:, m c n g  studics dificult. L ~ e n  in those 

that do. the definition varies widdy. In addition. definitions of noncompliance are 

frequently qualitative-for instance. "missed [taking medicationsl several times to 

stopped altogether" ( 18). "highly significant stressor or problem" (53)-again making 

comparisons difficult. Some investigators choose to report actual compliance rates. 

or the number of treatment units taken divided by the number of units prescribed. 

whereas others report as their compliance rates the percentage of patients judged 

cornpliant according to some predetermined standard. 

12) Measurement of compliance 

Another problem facing compliance resrarch is the di fficulty in actually 

rneasuring compliance. Methods of measurement are otien indirect. such as patient 

self-report. physician ratine, and pi11 count. In contrast. direct merhods of measuring 

compliance include blood and urine assays. although these may be neither available 

nor practical. 

Measurement is especially questionable if it involves self-report as patients 

may deny noncompliance or demonstrate poor recall(75). Many patients simply 

over-report self-administration of medications (74). and as a result a number of 



studies have used multiple measurements to address the limitations associated with 

self-report. 

One such additional measurement includrs physician estimates of patient 

compliance: howevrr. it has been s h o w  that physicians tend to overestimate patient 

compliance (74). Pi11 counts are a potrntially more accurare indirect assessrnent 

mcthod. alt+ougl: this niethoc! assumes rhat a p i e n t  is tzkinp aedicztion correctly if 

the count is right. In addition. it may be subject to a 'white coat' effect. where 

patients modit'ÿ their behaviour in response to being observed (76). 

Blood and urine assqs  c m  be used to assess cornpliance but such procedures 

are not available for al1 drues (26 ) .  and those that are available rnay be expensive and 

timc çonsuming. In addition. rhey are viewrd as intrusive by patients. Further. serum 

Ievels only provide approsimation of recent medication taking and are mainly that is 

mostly determined by a dnig's half-life and most recent dose. 

Some have suggested biochemical detection methods to evaIuate cornphance. 

.An example of such a method would be adding a tracer to the target medication and 

doing urine assays (77). This method is stiil expensive. though. and also subject to 

the 'white coat' effect given that the patient is now instnicted to take the additional 

pi11 with regular medications. in addition. the tracer has to br proven safe for patients 

to take. 

In sumrnary. much of the extensive body of literature on compliance lacks a 

clear and consistent definition of compliance as well as reliable measurement tools to 

measure cornpliance. The result is difficulty comparing studies and obtaining an 

accurate picture of compliance. Thus the problerns of unclear and inconsistent 



definition and unreliable measurernent tools are the most important issues that 

cornpliance research is tàcing and that nred to be addressed in order to better 

understand the comples issue of cornpliance. 



V. Aims of this studv 

This study has been designed with the goals of evaluating the noncompliance 

rate in patients with schizophrenia and clarifying the relationship betwern compliance 

and a number of possible contriburory factors. In doing so. this study aims to test the 

predictive power of thrsc different variables with respect to compliance. Further. 

diffcrrnt t y c s  of conpliancc rncrsurcmcnts wil! bc compared. This information 

might then be uscd to design interventions to enhance and optimize compliance. 

(a) Obiectives of studv 

( 1 )  Establish the rate of noncompliance in patients with schizophrenia taking oral 

antipsychotics. 

(2) Compare and correlate different types of compliance measurements. 

(3)  Investigate the characteristics that distinguish cornpliant patients from 

noncompliant patients. 

(4) Evaluate the predictive powrr of a number of factors identified in the 

literature on cornpliance. 

Ib)  Hvootheses of studv 

Based on existing literature. the following are hypothesizrd. 

(1) Cornpliant patients d l  show higher level of insight. 

(2) Noncompliant patients will show more severe synptoms. 

(3) Alcohol andor substance abuse will be more prevalent in the noncompliant 

patient group. 



(4) Cornparison of different measuremsnts of cornpliance will indicate that pi11 

count. physician's rating. and patient self-report do not correlate with 

objective measurement such as MEMS@ raring. 



VI. Methods 

I l )  Subiects: 

Wr approached the psychiatrists in the Schizophrenia and Continuing Care 

Program at the Centre for Addiction and ;L.Lrntal Health. Clarke Division in Toronto. 

Ontario to refcr their outpatients who may be eligible for h i s  study. When patients 

were contacted. the projcct was explained to thrm. and voluntary consents were 

obtained. This project was dso advertisrd by posting a poster. recruiti& patients to 

cal1 the principal invrstigator. The majority of patients. however. were referred by 

their psychiatrists. 

To avoid a "white coat effrct" (i.e. patient's compliance changing due to 

being in a cornpliancc study). with the approval of the Ethics Cornmittee. subjects 

were told that the objectives of this study were to survey their opinions regarding 

medications and to evaluatr the rffrcts of medications on memory. Subjects were 

recruited according to the following inclusion and esclusion critena. 

/ 1-1) Inclusion criteria: 

-18 to 55 years of age 

-DSM-IV and SCID diagnosis for schizophrenia or schizoaffective disorder 

-Ability to understand and communicate in English 

-Ability to give voluntary informed consent 

-Taking oral antips ycho tic medications 

fl-2) Exclusion criteria: 

-Previous medicd diagnosis which may possibly affect the outcome of masures 

within this study e.g.. mental retardation. ECT in last 6 months 



-Patients on depot antipsychotic medications 

-Patients on clozapine 

/ 2 )  Measurements: 

Table I 
Measurements used in the study 

1 Dimensions 1 Tests 
I l 
r 

Demograp hic information Patient tnterview 

Cornpliance with medication 

1 Alcohol and substance abuse 1 DSM-IV criteria for alcohol and other 

Self-report. Physician rating. Pi11 count. 
M E M S ~  

Insight 

I 
1 substance abuse 1 

Schedule for the Assessrnent of Insight 
c s w  

Severity of illness 
l 

Side effects 

Perceived level of family support 

LKU. Simpson Angus. Barnes' Rating 
Scale for Drug-Induced Akathisia. AIMS 1 Subjective experience with antipsychotics 

1 .Alliance with treatment team 1 W.\[ I 

Drug Attitude Inventory (DAI) 

lbledication related factors (cost. regimen. 4 Patient interview 
1 of medications) 

Cognitive functioning Nruropsychological Battery 



(2-1) Diagnostic: 

DSM IV (78) and SCID (79) 

DSM-IV defines the criteria to be met in order for the diagnosis to be made. 

SCID is a commonly used formalized structured interview designed to cxtract al1 

information nece s sq  for a number of diagnosrs. We used these scales in this study 

:O confimi the diagnoses of schiz~phrenil or schizoaffective disorder. 

(2-2) Demographic variables: 

P;irticipmts were intrrviewed regarding drmographic information ( e g .  age. 

gender. length of illness since the first onset of symptoms. and education) 

(2-3) Cornpliance: 

Four different measurements of compliance were used in this study. First. 

patients were asked to rate their ovin compliance on a scale of O to 100%. Their 

treating psychiatrists were also asked to provide a rating of compliance. in this case 

treating compliance as a dichotomous variable: taking medications on greater than or 

equal to 80% of timr versus lrss than 80" of time. Physicians rated cornpliance 

dichotomously bccause physicians cxpressed di fficulty with nting patients' 

compliance on a scale of O to 100%. Pi11 counts were pçformed by asking patients to 

bring their medications on the first interview and once açain at the subsequent 

interview. The result of the pi11 count \vas converted to a scale of O to 100%. Lastly. 

MEMS@ rating (Aprex Ltd.)-a special bottle cap that records the times during the day 

when the boale is openrd-\vas used during the study (80). 

As discussed earlier. only a few studies have clearly indicated a definition of 

compiiance used in their studies. After suneying the studies that have reported 



numerical values (e.g. percentage) for the definition of cornpliance. we decided to use 

80% as the cutoff mark for the cornpliance versus noncornpliance in this study. For 

example. previously. Porter has defined a patient as cornpliant ifat least 80% of his 

prescribed drug is consumed for general medical illness (8 1 ). Garavan et al. defined 

compliance as 76 to 100% consurnption of prescribed doses in schizophrenia (47). 

D u n c ~  LX! Rogers defined ~ h e  cornpliant grclup tci tic patients who had taken their 

antipsychotic medication as prescribed more than 80?/0 of the time in schizophrenia 

(83). 

In addition. MEMS' rating is used as a gold standard of compliance in this 

study. Even though PVIE~IS '  rating is still an indirect method that cannot prove 

patient's ingestion of medications. it has been shown in other areas of rnedicine that 

self-reportrd compliance. physician rating. and pill count indicatrd significantly 

higher cornpliance than MEMS? MEMS". thus. may be providing more accurate 

picture for daily patterns of medication consumption (72. 83. 84). 

(2-3-note) MEMS@ TrackCap CR (Child Resistant): 

The MEMS@ is a medicarion bonle cap containing microelectronics that 

record each time the bonle is opened. Its electronic memory c m  also store 

information about the patient and dm$. TheTrackCap CR meets child resistant 

standards and can be used when a child resistant closure is required. The ~MEMS" 

provides a rneans of measuring a patient's cornpliance to prescribed dnig regimens. 

Once a patient returns the WMS@ cap. its data c m  be read off on the MEMS" 

communicator. which can be analyzed by the proprietxy software. Data can be read 

as a calenda. plot. which shows how many times a patient has taken a dose each day. 



The prograrn also gives a chart to show the tirne of the day patients took the doses. 

Additionally. uncovered hours. the percent of tirne within the analysis period that the 

medication was not therapeutically active. c m  be shown on a graph. 

(2-4) Insight: 

Schedule for the Assessrnent of Insight (SAI) (85) 

TL:?. m.. 
t 1113 d c  cowrs  t b ~ :  o:.:rhppii.g d i m i ~ s i ~ n s :  (3) ~.vueness  cf i!!necr: (hl 

the capacity to re-label psyc hotic r.upcrienccs as abnonnal: and (c) willingness to 

accept medication treatment. Each dimension has two or three questions scored from 

O (no insight) to 7 (good insight) with a mavimum rotai score of 14. This scale has 

been developed specifically for the patients with schizophrenia. Its validity and 

reliability have bern tested by correlation of this scale to other scales that measures 

insight in patients with schizophrenia (86). Wc chose this scale for Our study. 

because it measures global. multidimensional aspects of insight in patients with 

schizophrenia with relative rase of administering the scale. To further validate the 

use of this scale in Our study. we correlatrd the outcome of this scale to the outcome 

of the item G E  on the PANSS (Lack ofjudgment and insight). 

(2-5) Severity of Illness: 

PANSS (The Positive and Negative Syndrome Scale) (87) 

The PANSS consist of 3 subscales: Positive. Negative and General 

Psychopathology. This scale has been developed for the patients with schizophrenia. 

and the study of 10 1 patients with schizophrenia found the scale to be normally 

distributed and supported its reliability and stabihty (87). It has been used frequently 

in recent years. reflecting a shift in emphasis from evaluating positive syrnptom alone 



to recognizing the significance of other symptoms as well. We chose to use this scale 

because of its comprehensive approach in detrcting positive. negative and total 

symptorns in patients with schizophrenia. 

(2-6) Alcohol and substance abuse: 

DSM-IV critena for rilcohoi and other substance abuse (78). 

DSM-IV cicfincs :hc citeriz to be met ii? crder f ~ r  the diagnnsis to he made. 

We used these scales in this srudy to confirm the diagnoses of alcohol andor 

substance abuse. 

(2-7) Side effects: 

Extrrpvramidal Side effects (EPS): Simpson Angus (58). 

This scale describes the methods and scoring in terms of assessing patients for 

acute EPS. It was developed for the patients with schizophrenia. and i t  has been used 

as gold standard mrasure for the acute EPS for many ycars. Validity and reliability of 

the scale were tested during a double-blind study involving two dose Ievels of 

haloperidol and a placebo. and reported to be high (89). We chose to use this scale 

because it is one of most tiequently used scales to measure acute EPS. 

O ther Side effects: UKU (Udvalg of Kliniske Undersogelses) (90). 

The UKU is a cornprehensive scalr measuring 4 distinct types of side effects: 

psychic. neurologic. autonornic. and other. It also provides for an item assessing the 

impact of these side effects on an individual's tùnctioning. Face. content. concurrent. 

and construct validity of the scale have been reported to be sound. in addition to its 

acceptable reliability (90). This scale was developed specifically for the patients 



using antipsychotic medications. We used this scale because it encompasses a broad 

range of side effects that may a i se  from using antipsychotic medications. 

Akathisia Side effects: Barnes' Rating Scale for Drug-Induced Akathisia (9 1). 

This scale incorporates diagnostic criteria for pseudoakathisia. and mild. 

moderate. and severe akathisia. It rvas developed for the patients with schizophrenia. 

h l i d i t y  of the scak derises from irs hasis in 4gnq and qymptoms found to be 

characteristic of the condition of both acute and chronic schizophrenia. In addition. 

the inter-rater reliability has beeii reported to be high (91). Wr  chose this scale 

because it is widely used to measurr akathisia in patients with schizophrenia. 

Tardive dvskinesia Side effects: AlMS (93). 

Drveloped by the Psychopharmacology Research Branch (PRB) of the 

National Institute of Mental Health (NIMH). this scale incorporates the following 

aspects: ( 1) global seventy of abnormal movements as seen by an observer: (2) global 

severity of the patient's reaction to movrments: (3)  incapacitation due to abnormal 

movement rating: and global dyskinesia ratings of the Face. lips. jaw. tongue. m. 

leg. and trunk. This scale has been specitkally developed for the patients with 

schizophrenia and reportrd to have sound face validity (93). Wè chose to use this 

scale because it is widely used as a standard measuring tool in detecting tardive 

dyskinesia in SC hizophrenia. 

(2-8) Subjective experience of antipsychotic effects: 

The Drug Attitude Inventoq (DAI-30) (48) 

The DAI40 is a 30 item self-report inventory that focuses on the subjective 

effects of antipsychotic medications in patients with schizophrenia. This inventory is 



designed to measure patient's subjective experience with medications as well as 

values and attitudes toward illness and health. Good intemal consistency has been 

demonstrated. and high test-retest reliability has also beçn drmonstrated for this scale 

(17). We chose to use this scale because of it is one of the few scales directly 

measuring patients' subjective experience with medications as well as their attitudes 

towrda laking medications. 

(2-9) Social Support: 

Perceived Social Support-Famil y Scale ( PSS-Fa) (94): 

This is a self-report scale and measures an individual's perception of one's 

fulfillment of needs for social support from family. Normative data for this scale 

were derived from a sarnple of 222 (mean a g r 4  9 years) undergraduate psychology 

students. The PSS-Fa has excellent intemal consistency. with an alpha of 0.90. The 

test-retest coefficient of stability over a one-month period was 0.83 (94). It also has 

flood conccirrent validity reported by correlations to the California Penonality O 

Inventory and interpersonal dependency (94). Even though this scale was not 

designed for the patients with schizophrenia. we decided to use it in this study 

because of its good reliability and validity in addition to the lack of such scales in 

SC hizophrenia. 

(2-10) Alliance with treatment team: 

Working Alliance Inventory ( WAI) (95): 

This self-administered scale measures 3 aspects of alliance between a patient 

and a clinician: (1) rasks being relevant and eficacious. (2) mutually shared goals, (3) 

bonds. including trust. acceptance and confidence. Noms are not reported in the 



prirnary references for this scale. It has good reliability in term of intemal 

consistency with alphas of 0.87. In addition. its concurrent validity is supported by 

correlations benveen the three subscale scores and rneasures of perceived 

attractiveness. expenness. and trustworthiness that clients feel towards clinicians. and 

correlates wirh clinicians' empathy (95). Even though this scale was not designed for 

ille patiznls with schizophrcnia. we decided to use it  in h i s  study because c'f itr good 

reliability and validity as well as lack of such scales in schizophrenia. In this study. 

patients were instmcted to answer questions according ro their relationship with 

treating psychiatnsts only. 

(2-1 1) Other medicrtion related factors: 

Cornplezrity of regirnen (how oftrn taken and how many medications) and cost 

of medication (paying for medications or not paying. i.c. subsidized by drug plan. 

hospital. or famil-). Thesr wrre asked dunng the patient interview. 

(2-12) Cognitive functioniag 

X number of neuropsychologicaI tests have been put together to test different 

dimensions of cognitive functioning and nruropsychological impairments. The tests 

used for each dimensions are the toilowing as listed in Table 2: 



Tabk 2 

Neuro psychological Battery 

Dornain j Test(s) - 

Global cognitive functioning 1 Wechsler Adult Intelligence Test-R 
1 (tnformation Subtest. Block Design Subtest) 

Attention i Woodcock-Johnson-Revised: Word span 
/ Stroop Color-Word Test 

Executive functioning ; Wisconsin Card Sorting Test 
blemory ' Wechsler ~Memory Scale-R (Logicai rnemory 1. 

II. Visual memory I. II) 
Ho~kins Verbal Leamine Test 

Visuospatial hct ioning j Benton Judgement of Line Orientation Test 1 

Global cognitive functioning: Wrchslcr Adult Intelligence Test-Revised 

(Information subtest & Block Design test) (96) 

The information subtest tests general knowledge normally available to people 

rrowing up in the Nonh .Amrrica. The Block Design subtest is a construction test in * 

which the subject is asked ro construct an image using blocks. These two tests give a 

general indication of a person's b e l  of global cognitive functioning. 

Attention: Woodcock-Johnson-Revised Word Span (96) 

This test asks the subject to recall number of words played by a tape recorder. 

The number of words to remember each time gets larger. making the task more 

dificult. This test is designed to test attention level. 

Attention: Stroop Color-Word test (96) 

This test asks the subject to read out loud the color of ink for each word. 

actually ignoring the word itself. It is a measure of concentration and attention. 

Executive Functioning: Computerized WCST (The Wisconsin Card Sorting Test) 



This widely used test was devised to study abstract behavior and shift of set. 

The WCST is ofien used in schizophrenia. especially related to frontal function. This 

test is self-administered. 

Memorv: Wechsler Mrmory Scale-Revised (Logical Mcrnory 1 6- II. Visual 

Mernory 1 Rr II) (96) 

The Logicai memory 1 tests cor free resdl &cr hcaring a stsry. thus testing 

for immediate merno-. Similarly. Visual Mernon; 1 tests for recall of image after 

being s h o w  a picture. In the Logical and the Visual Mernory 11 tests. subjects are 

asked to remember as much as possible of the story and the picture afrer 30 minutes. 

thus testing for delayed recall or memory. 

Merno-: Hopkins Verbal Lrarning Test (96) 

In this test four words on each of six 12-word lists corne from three semantic 

categorirs. which differ for each of the lists. Threr iearning trials are followed by a 

24-word recognition list. This test is desiped to test for memory. 

Visuosr>atial functioning: Benton Judgment of Line Orientation test (96) 

This test examines the ability to rstimate angular reiationships between line 

Segments by visually matching angled line pairs to 1 1 numbered radii forming a 

semicircle. 

13) Statistical analvsis of data 

First. the data were andyzed to check for normality. Any data found to be 

skewed were transformed through log transformation. For measurements of cognitive 

functioning. a11 sub scores from various neuropsychological tests. as specified, were 



entered into a factor analysis using varimav rotation (SPSS statistical program). 

Factors were then selected to be entered into further statistical analyses. 

To investigate the different characteristics betwern cornpliant and 

noncornpliant patients. Hotelling's T-' test was used for the continuous variables. 

while the chi-square test was used for the dichotomous variables. 

Ta iook fbi the prcdiîtirc p o x r  of a r.unDcr of 1:xirDles that Ire indicated in 

the literature to be associated with compliance (total symptoms. alliance with 

treatmrnt team. support from farnily. side rffects. length of illness. insight). a 

multiple rrgression analysis modcl \vas cmployed. 

The results of ME~LIS@ readings were tested for correlations with other 

variables studied in this project using Pearson correlation coefficients tests. To find 

out the correlations betwern the different compliance measurements. the results were 

dichotomized using 80% as a cutoff mark for compliance versus noncornpliance. 

These dichotomized variables were then evaluated using the Kendall's tau-b Test. 



VIL Results 

JI) Description 

A total of 60 patients participated in this project. out ofwhich 52 patients 

agreed to use ME~IS"  special medication containers. Out of eight patients who 

refusrd to use MEMs". 3 patients were using blister packs. 4 patients were distrustful 

and suspicious of >LEMS". and 1 patient never retumed the MEMS" container. 

There were 36 men and 26 wornen: 46 patients were single. while 6 were married. 

Seventeen patients had schizoaffective disordrr. whilr 35 patients met diagnostic 

citefia for schizophrenia. .As shown in table 3. the mean iige was 35.96 pears old. 

and illness duration 13.75 years. Six patients met DSM-IV criteria for concomitant 

alcohol or drug abuse. Thirty-six patients (69%) were taking novel antipsychotics 

@.y. olanzapine. nspendonr. and qurtiapine). while 16 patients ( 3  1 ?/O) were taking 

conventional antipsychotics (cg. loxapinr. haloperidol. perphrnazinr. and so on). 

Table 3 
Description of Simple 

1 Minimum 

Age (years) 1 19 .O0 

Education 
(years) 

Length of illness 

Maximum 

(years) 

Mean 

2.15 

11.10 

9.00 ' 13.75 

5.23 Number of .O0 
, hospitalizations 1 

Std. Deviation 

55.00 1 , 35.96 

.50 

6.98 40.00 

10.27 

38.00 1 13.16 

I 



In tems of symptom severity. the patient sample was relatively mild to 

moderately ill. Table 4 illustrates the positive. negative and total symptom scores on 

the PANSS. 

Table 4 
Severity of Symptoms 

Corresponding T "8::: 1 score 
Minimum 1 NIarimum 

I 
Mean 

For measuring side effects. the UKU has bern modified to evaluate psychic. 

autonornic. and other side effects. For neurologie side effects: i.e.. EPS. the Simpson 

Angus. Bames. and AIMS have bren used. With modification. the UKU allows for a 

maximum total score of maximum 1 1 1. The tindings are sumrnarized in the 

following table 5 .  

Positive 
Negative 
Total 

Table 5 
Severity and Types of Side Effects Suffered 

1 1 Minimum / Maximum 1 Mean 1 Standard 1 Maximum 1 

14.00 / 29.00 1 18.12 3 -99 
3.50 
10.24 

14.00 1 27.00 
60.00 1 99.00 

As shown. majonty of the patients did not manifest clinicaily evident EPS. 

47 
44 18.60 

74.29 

1 

Angus 
Barnes 
AIMS 

Other types of side effects were also minimal. as measured by the UKU. it is 

UKU 
Simpson 

interesthg to note that EPS measured by the Simpson Angus was significantly 

Possible Score 
1 1 1  0.00 

0.00 

! 1 Deviation 
29.00 1 8.40 

0.00 
0.00 

6.80 
8.00 1 1.15 

3 .O0 
1 .O0 

2.09 , 40 

t 4 
4 

0.38 
8.75OE-O3 

0.75 
0.22 



correlated with the types of medications patients were on. Higher EPS score was 

significantly correlated with usage of die conventional antipsychotics rather than the 

novel antipsychotics ( ~ 0 . 3  13. p=0.024). 

Patients' insight into their illness. psychiatric symptoms. and need for 

treatments were assessed by the Schedule to Assess Insight. The scale allows for a 

mavimum score of 14. higher scores inàicaring greater insigiit. it is Celt that the 

insight level in this group was high: about 43% of patients scored 10-1 2 (7146%) of 

14 maximum on the insight scale as showm in table 6. Pvlran levei of insight in this 

patient group was 8.13 (SD 4.13. range O to 11). 

Table 6 
Insight Score Distribution 

Subjective experience of antipsychotic effects was investigated using the Drug 

Attitude Inventory. This scale is comprised of 30 self-report questions regarding 

patients' own views on taking medications and experience of unpleasant side effects. 

This scale produces scores range fiom -30 to +30: negative scores are associated with 

, 

Scores Frequency I i i Percent 1 C ; e . ' , " z e  

.O0 
1 .O0 
2.00 
4.00 
5.00 
7.00 
8.00 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 

1 t 

1 
4 
5 

1.9 
7.7 
9.6 

1.9 
9.6 

19.2 
25.0 
26.9 
40.4 
44.3 
50.0 
63.5 
71.2 
92.3 
96.2 

100.0 

3 ! 5.8 
1 i 1.9 
7 
2 ,  
5 
7 
4 

1 1  
- 3 

2 

13.5 
3.8 
5 .8 

l3.5 
7.7 

21.2 
3.8 
3.8 



more negative perceptions and experiences. The mean score on this scale was +17.79 

(SD 10.24. range -10.00 to +30.00). The Eollowing table of distribution indicates that 

the rnajority of patients had positive scores. with only 3 patients recording negative 

scores. 

Table 7 
Distribution of the Drug Attitude Inventory Scores 

1 Scores 1 Frequency 1 Percent 1 Cumulative ( 

Rapport patients felt with their treating physicians were measured by using the 

Working Alliance lnventory (WAI-Short Form. the maximum score of 84). The 

mean score was 65.17 (SD 16.08. range 20 to 84). Considering the score of 84 as 

100%. mean score would indicate that on average. patients felt 78% alliance with 

their treating physicians (population n o m  is not reported for this scale). 

Percent 
1 .9 
5.8 
7.7 

l 1 
- 1 0.00 
-2.00 
4.00 

1 1  1.9 
2 1 3.8 
1 1 1.9 



Table 8 
Distribution of the WMS Scores 

The Perceived Social Support-Family Scalr (PSS-Fa) was used to rneasure the 

degree of fulfillment each subjcct perceived on his or her needs for support from 

family. Population normative data have been derived for this scale (mean 13.40. SD 

4.83) (94). In Our patient group. the mean score was 10.65 (SD 6.35). indicating that 

this sarnple felt less support from their family than the normative population. 

/ Scores I Frequency 1 20.00 I 

Percent 1 Cumulative 
Percent 

1.9 ! 1.9 



Table 9 
Distribution of the PSS-Fa Scores 

The level of cognitive functioning was testrd by a number of 

neuropsychological tests previously outlined. As shown in table 10. the result of 

these tests showed that patients in this group have relatively normal cognitive 

functioning. without any sign of severe impairments. 

' Scores i Frequency Percent 1 Cumulative 
1 Percent 

7.7 
i 1.5 

1.00 1 4 l 7.7 

3.00 i 3.8 15.4 
4.00 1 1 1.9 17.3 

1 2.00 i - 7 3.8 



Table 10 
Neuropsychological Battery Results 

/ Minimum 

1 Delayed Memory (Max. 1 j 1 182 1 75.06 1 44.43 1 

Errors Z score 1 1 
Immediate Memory (Max. / 4 1 192 

1 Wechsler Intelligence Full 1 66 1 138 1 99.38 1 15.68 1 

Maximum 

1 
90.17 1 47.8 1 

WCST Persevera tive ! -1.44 1 3.74 

Mean 

Scale IQ 
Hopkins Verbal Learning 

Standard 
Deviation 

0.0040 

1 (M&. 36) 
Hopkins Delayed Recall , $.()O 1 12.00 

1.15 

1 1 .O0 

(Max. 12) 1 
Stroop Interference T [ 38.00 / 63.00 

The Wisconson Card Sorting Test was used to test for executive functioning. 

10.50 

Memory for Words W 
(375-598) 
Judgement of Line 
Orientation (Max. 15) 

and its mean for perseverative m o r s  Z score indicated that this group is close to the 

32.00 

1.57 

50.15 

population n o m  (Le. mean Z score is alrnost zero). Average patients in this group 

6.11 

497.50 ' 21 2 1  

could recall about 45% of what thry heard as a story immediately and about 38% of 

35.30 

13.12 

the original story on delayed recall. In remembering 12 words which were 

4.39 

2.20 

consecutively read out to them. patients could remembrr about 70% of the list on 3 

trials in. In testing for memory. an average of 10.50 of 12 words were recalled. In 

testing for attention with the Stroop Interference Test the mean T score was 50.15. 

indicating average performance compared to the population nom. Another attention 

test. the Woodcock-Johnson-Revised: Word Span Memory For Words. once again 

indicated non-impaired performance on attention. Mean score was 497.50 out of 598 



tùnctioning. as indicared by the Judgement of Line Orientation Test (average 13.12 

out of a mavimum of 15 (87%)). Taken together. there was no indication of cognitive 

impairment in this group beyond a slight reduction in memory. 

Dosage regimen in this population consisted of once. twice. and three times 

daily: (OD. BID. or TID). 75% of patients took their medications OD. while 23% 

took it as BID regimen. In one individual medication \vas administered TID. 

Table 11 
Dosing Regirnen 

r 

Number of times to take Number of / Percent / Cumulative 
Medications / Patients I / Percent ! 

I 1 

The average numbers of medications taken on a daily b a i s  in this group was 

2.69 (range 1 tol 1). 

Once a day 1 39 i 75.0 1 75.0 

Table 12 
Number of Medications to be taken 

Twice a day 12 / 23.1 
Three times a day 1 1 ;  1.9 

98.1 
100.0 

In this group. al1 the patients were receiving medications free of charge; 

therefore. the COSI variable was not entered into analysis. 

Number of l Frequency 
1 medications 1 Percent 1 C;.t$:e 1 



( 2 )  Com~Liance Rates 

In this project. compliance has been measured in Four ways: patient self- 

report. physician's rating. pi11 count and MEMS? Patient self-report. pi11 count. and 

M E M S ~  were measured on a scale of O to 100 %. then dichotomized as cornpliant 

and noncornpliant using 80% as the cutoff mark. Physicians ratrd their patients as 

ei~iirr wiiipliaiit ur  iioiicuiiiplianr base: on ibis sac 30% cüroff. 

Mean rate of compliance was as follows: patient self-report 96.94%. pi11 

count. 85.45%. and MEMs" rating 66.1 ??/O. The following table and figure compare 

the discrepancy reported by three different types of compliance measurements. 

Table 13 
Cornpliance Rates 

i / Mean ! Standard / Range Median 
! 1 

1 De~iation I I 1 
! 

Self-Report 1 96.94% 6.53 1 73-1 00% 
Pi11 Count / 85.45% i 16.09 1 40-1 00% 

a MEMS" 1 66.12% 3 1 .O0 / 0400% 

100% 
90% 
77% 



Figure 2 
Cornparison of mean cornpliance rates by different measurements 

B Mean Cornpliance Rate 

Self- Pill MEMS 
Report Count 

Of 5 2  patients who participated in using ME~IS" .  40 patients had their 

cornpliance rated by their physicians. Thirty-one (77.5%) were rated as compliant by 

thrir physicians. and 9 patients (12.5%) wcre ratrd as noncompliant. In comparing 

this with the selfireport estimates. 30 patients who reported cornpliance were judged 

compliant by their physician as wcll. Howver. the physicians rated 9 self-reported 

cornpliant patients as noncompliant. and 13 individuals rated cornpliant by their 

physician were acnially noncompliant according to the M E M S ~  reading. 

Similady. whrn compared to pi11 count 10 self-reported compliant patients 

were rated as noncompliant. This contrast increased in magnitude when CIEMS" 

reading was compared with self-report: 27 self-reported compliant patients were rated 

as noncornpliant according to MEMS'. 

There were 27 noncompliant patients (Le. taking medications less than 80% of 

time) and 25 compliant patients according to MEMS" reading. Twelve patients 



(23%) took medications c 55% of the time. while 15 (39%) took medications 

between 55 % and 79% of the time. Twenty-five patients (J8.1°h) took medications 

280% of the time. These outcomes are depicted on the figure 2. 

Figitrr 2 
Cumparisun uf cornpliance vs. noncornpliance ratcs by differcnt 

measuremen ts 

O h  of patients 

Self-Report Physician Pill Count MEMS 
Rating 

13) Comparison between comr>liant and noncom~liant patients 

For dichotomous variables such as gender. mariage status. diagnosis. and 

alcohol/drug abuse. chi square tests were used. Results indicated that none of these 

variables were significantly different benveen cornpliant and noncornpliant groups as 

shown in Table 14. 



Table 14 
Summary of Chi-Square Analysis 

1 Ser ] Male 1 11 1 15 1 0.405 1 
1 

1 Fernale 1 14 1 17 1 (Non 

. 
Chi-Square 

I 

i 

1 j 1 signi ficant) 

Cornpliant 1 Noncornpliant P Value I 

MEMS@ Reading 

i Marriage 1 Single 1 23 1 23 
1  tat tus 1 Married 1 2. ! J  

.-\II other continuous wriabics wrre cvaluated using Hotrlling's T test. Age. 

length of illness. positive syrnptoms. total symptoms. alliance with physician. family 

suppon. and dosage regirnrn were shown to be signi ticantly different between the 

compliant and noncompliant groups (Sre Table 15). 

Noncompliant patients wrre significantlp oldcr ( 3 9 . 4  vs 32.20. p=0.01). with 

longer duration of illness ( 17.70 vs 5.25. p=O.OOI ). This group also scored 

significantly higher on the PANSS for positive (p=0.04) and total symptoms 

( p=O.OOJ). Noncompliant patients were less likel y to be taking their medications 

once daily: 37% of noncompliant patients were taking medications twice daily 

compared to 12% for the compliant group (p=O.O3). In addition. compliant patients 

felt significantly stronger family suppon (p=O.Ol) and a significantly higher level of 

alliance with their psychiatrin (p=0.04) compared to noncompliant group. 

0.442 
(Non 

Diagnoses [ Schizophrenia / 18 1 17 ' 0.488 
1 Schizoaffective ( 7 

1 
1 10 

/ Disorder I ! 1 : g k n t )  
O. 102 
(Non 
simificant) 

5 
37 -- 

1 
24 

AlcohoVDrug 
Abuse 

Positive 
Negative 



Table 15 
Group Statistics and Significant Differences 

1 Positive 1 Corn~l iant  ! 16.9600 1 3.3476 1 0.037 

Hotelling's 
Trace P value 
0.0 1 O 
(Significant) 
0.001 
(Significant) 

1 MEMS' Rating Mean ' Standard 
I Deviation 

Age Compliant ! 32.2000 1 1 

10.8244 

Length of 

12.279 1 / 0.041 
1 (Significant) 

1 

Alliance 
with 

Noncornpliant 

Symptoms / 3oncokp!iant j !?!W 

Corn pliant 

39-44-14 1 8.5275 

Illness 1 Noncornpliant 1 17.7037 

Negative 
Symptoms 

Total 
Symptoms 

-t 188 1 1 (Significant) 

10.5459 

Cornpliant 1 17.8400 
Noncornpliani / 19.1963 

Corn pliant 1 70.1200 
Noncornpliant 1 78.148 1 

Insight 

2.9394 
3 -87 1 1 
7.1258 

1 1.2445 

I 
60.8 148 1 15.0853 

treatment 
team 

6 

Cornpliant 1 8.1480 

0,135 
(Nonsigni ficant) 
0.004 
(S igni ficant) 

Noncornpliant 

0.010 
(WAIS) I i 1 

9.6320 

Family 

(Nonsignificant) 
0.300 
(N~nsi~pificant) 

0.612 
(Nonsignificant) 

Cornpliant 1 8.4400 
, Noncornpliant 1 7.85 19 

2.3534 
-97 18600 

1 .O8 1 O669 

medications 1 Noncompliant 1 2.6667 
Cognitive 1 Cornpliant / .1971019 

0.575 

3.9484 
4.3386 

Side effecis / Compliant 1 8.9600 

Cornpliant 1 12.9600 
Support 1 'ioncornpliant 
(PSSFA) , 

Functioning 
Factor 

7.23 12 

6.3449 
8.5 185 5.7470 1 (Significant) 

Noncompliant 1 -. 10235 10 

(UKU) / Noncornplinnt 7.8889 1 6.4708 1 (Nonsignificant) 

3317 
-5724 

7.4866 

0.033 
(Significant) 
0.923 

Dosing 
Regimen 

# of 

0.1 17 
(Nonsignificant) 
0.82 1 
(Nonsignificant) 
0.336 
(Nonsigni ficant) 

0.878 
(Nonsignificant) 

EPS SE Cornpliant ! .6800 / 1.6000 
(SA) Noncornpliant 1.5926 / 2.406 1 

EPS SE 

Cornpliant 1.1200 

Cornpliant 3600 ' .7000 

Noncornpliant 1 A074 
Cornpliant , 3.7300 

,797 1 
1774 

2568 

1 (BAFUIES) / Noncornpliant , .-CO74 

Subjective , Cornpliant 1 8.0000 ! 9.0323 
I j Response \ Noncornpliant ; 17.5926 ) 9.9836 

EPS SE 
(AINI) 

Compliaot 1 5.640E- 
I 02 

Noncompliant 1 - 1  163 



iJ) Correlation of MEMS@ readings with other variables 

In addition to using an 80% cutoffrnark in evaluating the difference between 

cornpliant and noncornpliant patients. M E ~ I S "  readings were îùrther analyzed using 

the Pearson Correlation Coefficient test. Results indicated that more severe positive 

symptoms. and more severe total symptoms were significantly associated with lower 

psychiatrists were significantlp associated with highcr MEMS@ readings. 

The following tabie depicts the signifiant correlation to MEMS" readings. 

Table 16 
Significant correlation to M E ~ I S @  readings 

- - 

l Correlation 
Coefficient 1 Positive j -0.326 

1 
' 0.018 
1 1 symptoms 1 

1 Total symptoms j -0.420 / 0.002 
/ .+'lliancr with 0.330 ' 0.01 7 
1 treating 41D l 

l55) Re~ression analvsis of multiple factors for compliance 

A number of variables that are ofirn indicated in the literature as being 

important factors in detennining compliance were identified and entered into a 

multiple regression analysis to evaluate their predictive power for cornpliance in this 

group. Variables included: 

(1) Syrnptom severity (PA4NSS total symptom scores) 

(2) Length of illness 

(3) Insight (SA1 score) 

(4) Severity of side effects (UKU score) 



(5) Alliance with treatment team ( L U I  score) 

(6) Family support (PSS-Fa score) 

This mode1 was significant (p=0.024). and the combination of variables explained 

27% of the total variance s h o w  in compliance rating for this group (R square 

=0.267). 

16) Correlations among different measures of compliance 

The 4 ditferent types of compliance measurernents (self-report. physician 

rating. pi11 count. ME~IS" )  used in this study were evaluated using Kendall's tau-b 

test to dctênninc correlations. The only significmt conelation tound was between 

pi11 count and M ~ M ~ ' ~ c o r r e 1 a t i o n  coefficient 0.455. p=O.OOj). Interestingly. 

MEMS" and patient self-report were negatively correlated. although this was not 

significant (correlation coefficient -0.257. p =0.066). 



VIII. Discussion 

Patients in this project were mostly chronic schizophrenic adult patients. 

They showed slightly lower symptom srverity compared to schizophrenia population 

noms. Alcohol ancilor substance abuse was not a common problem in this group. 

and side effects werr minimal. In addition. the majority reponrd positive 

perceprions and rxperiences LV iih regards ~o ail tips) cii& iiictdication cffests. and a 

relatively high level of insight into illnèss. However. the group felt that their family 

was providing support at a level lower than the normal population norm. Level of 

alliance with treating psychiatrist \vas again relatively high. indicating long-standing 

relationships between these patients and their treating physicians. This group did not 

show any signs of cognitive impairrncnts based on a number of neuropsychological 

tests. 

It is truc ihat this sample group h c s  not represrnt a sevçrely il1 schizophrenic 

inpatient group or a group that doesn't have any contacts with healthcare system. 

However. this group represents a schizophrenia outpatient group. those who are 

followed regularly by a psychiatrist and a case maneer. This is the group. to which 

the outcomès of this study c m  be applied. 

According to MEMS' nting. patients on average took their mcdications 66% 

of tirne. Using an 80% cutoff mark as an a priori definition of compliance. 52 % (27 

patients) of patients were noncompliant. This figure is in agreement with what have 

been reported previously in the litrrature. For example. a 1997 review of 15 studies 

evaluating compliance arnong outpatirnts with schizophrenia found a median 

noncornpliance rate of 55 % (1). 
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It is notewonhy that cornpliance rates obscwed using othrr types of 

measurement were higher than rates seen with MEMS'. For example. in this study. 

compliance based on pi11 count was 85.5%. while MEMS@ reading indicated average 

compliance rate oî'66%. This trend has been s h o w  in other studies as well. For 

instance. in diabetic patients. pill count and pharmacy refill data overestimated 

cornpliance compared to MEMS' (Y 8). In patients with dcohoi dependence. piil 

count also yielded a significantly higher estimate of cornpliance than MEMS". and 

the compliance estimate obtained with M E ~ ~ s "  was more consistently correlared 

with treatment outcome (99). Sirniiar rrsults were reported for patients with 

hypercholesterolmia ( 100). In a study involving patients with tuberculosis. pi11 count 

and urine test for isoniazid overestirnated cornplimce when cornpared to MEMS@ 

(101). 

Sirnilarly. many studies have reported that patient self-report substantially 

overestimates compliance when compared to MEMS" ( 102-104). For example. in 

patients taking doxyc y line for chlamydia. patient sel f-reported compliance rate was 

90%. but MEIVIS' reading indicated only 16% ( 1  04). Sirniiarly. the patient self- 

reported cornpliance rate in this study of schizophrenia  vas 96.94%. substantially 

higher thm the 66% rate recorded with M E ~ I S ~  . 

Physician ratings of compliance-73% in this study-exceeded MEMS@ ratings. 

Moreover. according to ME~LIS" reading. 42% of phy sician-rated cornpliant patients 

were actually noncornpliant. This trend has also been noted elsewhere in the 

literature. In one study. for exampie. medical residents could not estimate Ievels of 

antacid compliance in their patients with accuracy any better than chance (1 05). 



Only pi11 count was significantly correlated with MEMS" readings in this 

study. This finding has practical clinical implications. h r  the use of M E ~ ~ S @  is really 

confïned to research protocols. However. these data would suggest that pi11 count 

represents a reliable and practical alternative for the cvaluation of compliance. 

Noncornpliant patients in this report differed significantly on a nurnber of 

dimensions cornpareci ro riicrir compiiüni cuuiiterpiuts. Spesifiially. noncompliant 

patients were older. with a Longer duration of illness. This tinding is somewhat at 

odds with the litenture. For instance. several studies have rrponed that younger 

patients are more noncompliant (71. 23. 82). while another report indicated more 

favorable attitudes towards taking medications among older patients (24). Other 

investigations found no agr difkrence between cornpliant and noncompliant patients 

(19.47. 106). There is. howewr. cit least one report indicating that patients who 

rehsed antipsychotic treatmènt in an inpatient setting were significantly older (3 1 ). 

Also at odds with rxisting litènture was the finding of decreased complimce 

with longer duration of illness. Srveral reports have noted an association between 

shorter length of illness and noncompliance (23). while others reponed no 

relationship between length of illness and compliance ( 19.47). The fact that both 

age and duration of illness produced similar results here in ternis of compliance is. 

perhaps. not so surprising given how interrelated they are. 

.4 M e r  analysis of these variables suggested that the present findings might 

have been influèncrd. at least in part. by the definition of compliance. Specificaily. 

noncompliance was m e r  subdivided into 2 rmges: 50-79% and ~50%.  Fifteen 

patients showhg 50 to 79% cornpliance rates on MEMS" were significantly older 



(mean 4 1 .J4 years old) and had longer duration of illnrss ( 1 8.8 years) than the 25 

patients who showed -80% compliance on MEILLS? However. the 12 non- 

compliant patients who showed < 50% compliance were not significantly different in 

terms of age or lrngth of illness from the compliant population. This finding reminds 

us that while for research purposes we may chose ro detine compliance as a 

cetegorical variable. degree of compliance is distinguishable and represents a 

continuum model. 

Consistent with other reports. noncompliant patients in this project were 

suffering from more severe positive symptoms. Most studies in the litenture have 

reponed that positive symptoms are significantly related to noncompliance (24. 32. 

35. 82). In addition. total symptom scores of noncompliant patients were 

signiticantly higher than thosci of compliant patients. What is not clear is whether 

these symptoms were the primary cause for the noncornpliance. or whether 

noncompliance ~ 4 t h  medication resulted in heightened symptom severity. 

Insight was not related to compliance. Cornpliant patients did have higher 

average insight scores but not significantly different from that of noncompliant 

patients. This tinding is at odds with those studies in the literature. suggesting that 

insight is an important factor in compliance ( 13. 19.23. 28.32.35. JO. 4 1. i 07). 

However. it is in keeping with other studies where insight was not found to be 

significantly related to compliance (45.47). It is wonh pointing out that the majority 

of studies. rvhich found a significant relationship behveen insight and compliance. 

used patient self-report as a primary means of rneastuing compliance. However. in a 

nudy that was able to precisely measure compliance rate through depot injection 

appointments. a sigificant relationship between insight and compliance was not 



found (45). Interestingly. level of insight here was significantly negatively correlated 

with other variables linked to compliance. including both positive and total 

symptoms (correlations -0.484. -0.489. p=0.000). 

Another point to be mentioncd on the lack of significant relationship between 

insight and compliance in this projrct is that perhaps this tïnding indicates the 

cm-nplruity of insighi. Tt is now grnerally acceptrd that insight should be thought of 

a continuum rather than all-or-none catrgorical concept (85). As well. many 

indicated that insight in schizophrenia is not stable as it changes over the course of 

illness (39). Given these. it is not difticult to ser that measuring insight cross- 

sectionally to correlate to the behaviour over a period of time may be inadequate. 

More studies are ~ c d e d  to clarify this point. 

There are different types of insight scalrs available for the use in patients with 

schizophrenia. and there has been drbate over which one of them is more accurately 

retlective of insight in these patients (86). In this study. we used the David Schedule 

for the .Assessrnent of Insight (85). The scores from this scale were correlated with 

the scores on the G12. Lack ofjudgment and insight item on the PANSS (87). The 

resulrs indicated that these two scores are highly correlated (correlation coefficient - 

0.8 17. higher scores on the G 12 indicates lower level of insightht: p=0.000). This high 

correlation supports the use of the David Schedule for the Assessment of Insight in 

this study. 

Majority of the patients (69%) was taking novel antipsychotics and reported 

minimal side effects in this study. Interestingly. higher level of EPS reported on the 

Simpson Angus was significantly correlated with the conventional antipsychotic use. 

However. prominent EPS  vas rare in this study even tvith the correlation being 



reponed for the use of conventional mitpsychotics with this side effect. Thus side 

effects did not play a significant role in compliance in this study. The literature 

itself is contradictory regarding this point. While many studies have reported side 

eRécts to be an important determinant in compliance ( 17. 19.36). othrrs have not 

found this to be the case (32. 37). It is possible that had the intensity of side effects 

heen greater in thiq poptilatinn. n more significant role may have been established. 

Data from the Dnig Attitude Inventory (DAI). whêre patients' subjective 

views on taking medications and subjective èxperience of rffrctiveness and side 

effects are asked. provide indirect suppon for the low incidence of side effects in our 

sample. Al1 but 3 patients scored positively on this scale. indicating that most 

individuals frlt positivêly about their rxperiencc in taking medications for their 

illness. There was. in fact. a significant negative correlation between DAI score and 

UKU side effect score (correlation -0.398. p=O.O03). Howcver. DAI scores were not 

significantly different between cornpliant and noncornpliant patients. despite 

rvidence elscwhere indicating that this scale can bc used to predict dmg cornpliance. 

especially clinician global assrssment of patient cornpliance (3. 17. 19. 33. 24. 32. 

47.49). Patient's subjective neuroleptic response did not play a role here possibly 

due to lower number of patients reporting negative oiitcomes and almost al1 patients 

reporting positive outcornes on this scale. Chicians' ratings of compliance and DAI 

dichotomized scores Le. positive vs. negative experience were correlated here but 

only approached sipificance (correlation 0.301 p=0.060). 

In this snidy. patients were asked to evaluate their perceived level of alliance 

or rapport with treating physicians. Cornpliant patients felt significantly stronger 

rapport ~4th  their physicians. in keeping with the literature. indicating a positive 



therapeutic alliance facilitates medication compliance (32. 55. 108). One study 

acnially identified the perception of the physician's interest in him or her as the 

single best predictor of rnedication cornpliancc m o n g  discharged schizophrenic 

patients ( 1 08). Many studirs outside of schizophrenia have reported similar findings. 

Cornpliancc improves when the doctor is perceived as emotionally supportive. and 

the affective qualit! of the doctor-patient relationship represents a key deteminant in 

both patient satisfaction and compliance ( 109- i l  2). Indeed. in one report. the 

association between thenpeutic alliance and medication compliance was 

independent of the patient's severity of psychopathology. dosage regimen. or 

inpatient/outpaticnt status ( 5 5 ) .  émphasizing how important this dimension c m  be in 

compliancr. 

Along a similar vein is the relationship betwrn patients' perceived level of 

farnily support and compliancr. As a group. patirnts in this study felt that they were 

eetting less than the general population average with respect to family support. 
C 

However. compliant patients klt a level of Farnily suppon in keeping with the 

population average. whereas the noncornpliant group felt about 35% less support. 

This contrast was statistically significant. and in concordance with the numerous 

reports linking social suppon and the availability of farnily or friends to assist or 

supervise medications with improved compliance (19.23.24.34. 108). In other 

areas of medicine. tàmily involvement has also been s h o w  to have a significant 

impact on a patient's adjustment to chronic illness and compliance with daily 

treatment regimens ( I 13. 1 14). The benefit of family support with respect to 

compliance may be more than emotional as regular rnedication taking is a task that 

demands organization and structure on a daily basis. The suppon of farnily and/or 



friends in this respect may be particularly useful in an illness like schizophenia with 

its features that include not only positive. but also negative and cognitive symptoms. 

Furthsr to this point. patients here had relatively normal cognitive hctioning. 

with no significant differences between the compliant and noncoinpliant subgroups. 

A previous report noted rhat cognitive functioning showed no relationship to 

compliance when rneasured by 7 point observer-rated scale (25). although in another 

study neurocognitive impairment was associatéd with lower overall compliance to 

treatment as measured by collatrrals reporting at b a d i n e  and 6-month foilow-up 

( O ) .  In ternis of our findings. the degree of cognitive impairment. like side effects. 

rnay not have been severe rnough to adversely intluencr compliance. 

tt has been demonstrûtsd that complex dosing regimens can ncgatively 

influence compliance (1). While numbers of different medications taken were not 

significantly different between compliant and noncompliant patients in this study. 

signiiicantly more cornpliant patients were taking medication once daily. whereas 

more non-cornpliant patients wcre taking medication twice daily. 

Other factors. namely gender. marital status. and diagnosis. did not have any 

significant relationship with compliance here. Similarly. there was a no significant 

relationship between alcohol and/or substance abuse and compliance. However. the 

sample was small. with only 6 patients (12%) meeting DSM-IV criteria for alcohol 

and /or substance abuse. Of this group: however. 5 (83%) were noncompliant. 

although this did not reach statistical significance. Nonetheless. alcohol and 

substance abuse has been identified as one of the most important factors in 

determining cornpliancc (54). and in this report a larger sample of such patients rnay 

have provided statistically meaningful differences. 



Underscoring the cornplexity of compliance. a regression analysis to evaluate 

the contribution of 6 factors. identified as important in compliance in the literature 

( 1 ). reached significance. but it was capable of esplainine only 77% of the total 

variance. Had the severity of side effects and symptoms been higher in this group. 

this combination of factors might have explaincd the larger amount of the variance. 

In addition. other factors such as alcohol/substance abuse may play a substantial role 

that was not detrcted in this study. 

Strrngrhs of this study include the use of objective masure of compliance. 

MEMS' to report the compliance rate and to examine the relationships among 

different variables and compliance. Second strong point in this project is that we 

used the holistic approach in investipting cornpliance. We looked at most of the 

variables mentioned in the Iiterature. while many of the studies so far only emnined 

the relationship betwrrn compliance and one variables. Thirdly. sarnple in this 

group is represrntative of outpatients with schizophrenia. those who are being 
C 

followed closely with the care of psychiatrists and case manager. and functioning 

relatively well. Those are the patients who usually get sent into the comrnunity to 

manage their own medications. and the relcvancr of compliance or medication 

management is an important issue in this group. 

Limitations of this study include the inherent limitation of M E M S % ~ S ~ ~ ~ .  

Even though it records the opening of the bottle. it cannot guarantee the ingestion of 

medications occurred. Additionally. to accommodate the project within reasonable 

time period and to ensure patients corne back for the second appointment. the project 

was limited to 4-week follow-up penod. It is not hard to imagine that compliance 

may be different in longer follow-up period. Third limitation is the selective nature 



of sample we had in the study. This group is not representative of whole patient 

population with schizophrenia. rspecially for the more severely il1 groups. such as 

inpatient group. Thus the fi ndings of this study cannot be generalized to the whole 

patient population ~ 5 t h  schizophrenia. In addition. a relatively small sample size 

limits our ability to explore a number of important issues in schizophrenia. For 

instance. only h patients were identified in this report as having alcohoI/substance 

abuse. Had there been a larger sample. this nurnber might have been larger. allowing 

us to hl ly examine the impact of this prevalent problem on compliance. 

For future directions. it is important that compliance studies are done using 

objective mesures of compliance rather than self-report or physician rating alone. 

As shown in this study. these rnethods tend to overestimate cornpliance. and this may 

result in an incorrect understanding of compliance. In addition. a larger sample that 

includes more diverse patient groups such as more severely il1 patients with longer a 

tollow-up period would br recommrndable. 



IX. Conclusion 

In this study. 54% of patients were identified as noncornpliant. These 

individuals were significantly older and had a longer duration of illness. significantly 

higher scores for positive symptoms. as well as total symptoms. and their medication 

regimen retlected more frrquent dosing. In addition. they percrived themselves as 

having irss h i i y  support. and ~ i i q  rcpurteil a io~tcr tiierapèuris allimct with ihcir 

psychiatrist. Consequently. interventions that ma? enhance compliance include the 

fol lowing: a supportive doctor-patient relationshi p. farnily involvement. 

simplification of dosing regimens. and optimal symptom control. Cornpliance is 

clearly a cornplex behavior. as cvidrnced by the fact that a select group of factors 

strongly associated with compliance in the literature could explain less than l />  of the 

variance. 

Neither self-report nor physician rating correlatrd significantly with an 

objective measure of compliance (ME~LIS"). ahereas piil count did. While the use of 

~ ~ k t ~ % r n a ~  not be practical in routine clinical pnctice. evidence from this report 

suggests that pi11 count may prove useful in evaluating compliance in the everyday 

practice setting. 

Given how prevalent noncornpliance is as wrll as ia profound impact on 

relapse rates and outcorne. efforts must be made to bener understand the mechanisrns 

underlying noncornpliance. [t appem somewhat simplistic to believe that newer 

antipsychotics. regardless of whether they are more effective and/or tolerablr. will 

eliminate noncornpliance in the clinical setting. 
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