
BackgroundBackground Studies investigating theStudies investigating the

efficacyof clinical interventions forefficacyof clinical interventions for

reducing treatmentnon-adherence havereducing treatmentnon-adherencehave

generated contrasting findings, andgenerated contrasting findings, and

treatmentnon-adherence remainstreatmentnon-adherence remains

commonin clinicalpractice.commonin clinicalpractice.

AimsAims To systematically reviewwhetherTo systematicallyreviewwhether

there are effective clinical interventionsthere are effective clinical interventions

thatcommunitypsychiatric services canthatcommunitypsychiatric services can

implementto reducenon-adherence.implementto reduce non-adherence.

MethodMethod Systematic review andmeta-Systematic reviewandmeta-

regression analysis of randomisedregression analysis of randomised

controlled trials (RCTs) and controlledcontrolled trials (RCTs) and controlled

clinical trials (CCTs) were used to assessclinical trials (CCTs) were used to assess

the efficacyof interventions to enhancethe efficacyof interventions to enhance

adherence.adherence.

ResultsResults Wereviewed 24 studies, moreWereviewed 24 studies, more

thanhalf of whichwere RCTs.In14 studiesthanhalf of whichwere RCTs.In14 studies

the experimental interventionwas anthe experimental interventionwas an

educationalprogramme.Five studieseducationalprogramme.Five studies

evaluatedpre-discharge educationalevaluatedpre-discharge educational

sessions, three studies explored thesessions, three studies explored the

benefitof psychotherapeuticbenefitof psychotherapeutic

interventions and two studies looked atinterventions and two studies looked at

the effectoftelephone prompts.Thethe effectoftelephone prompts.The

overall estimate ofthe efficacyoftheseoverall estimate ofthe efficacyofthese

interventionsproduced anoddsratio ofinterventions produced anoddsratio of

2.59 (95% CI 2.21^3.03) fordichotomous2.59 (95% CI 2.21^3.03) fordichotomous

outcomes, and a standardisedmeanoutcomes, and a standardisedmean

difference of 0.36 (95% CI 0.06^0.66) fordifference of 0.36 (95% CI 0.06^0.66) for

continuous outcomes.continuous outcomes.

ConclusionsConclusions CommunitypsychiatricCommunitypsychiatric

services canpotentially use effectiveservices canpotentiallyuse effective

clinical interventions, backedby scientificclinical interventions, backedby scientific

evidence, for reducingpatient non-evidence, for reducingpatientnon-

adherence.adherence.

Declaration of interestDeclaration of interest None.None.

Treatment non-adherence remains one of theTreatment non-adherence remains one of the

greatest challenges in psychiatry. It has beengreatest challenges in psychiatry. It has been

estimated that 20–50% of any patient popu-estimated that 20–50% of any patient popu-

lation is at least partially non-compliant, andlation is at least partially non-compliant, and

that in patients with schizophrenia andthat in patients with schizophrenia and

related psychotic disorders rates can run asrelated psychotic disorders rates can run as

high as 70–80% (Breen & Thornhill,high as 70–80% (Breen & Thornhill,

1998). Adherence has been defined as the ex-1998). Adherence has been defined as the ex-

tent to which a person’s behaviour coincidestent to which a person’s behaviour coincides

with the medical advice given (Sackettwith the medical advice given (Sackett

&& Haynes, 1976). The definition of non-Haynes, 1976). The definition of non-

adherence includes failure to enter a treat-adherence includes failure to enter a treat-

ment programme, premature termination ofment programme, premature termination of

therapy and incomplete implementation oftherapy and incomplete implementation of

instructions (including prescriptions).instructions (including prescriptions).

Several randomised controlled trialsSeveral randomised controlled trials

(RCTs) and controlled clinical trials (CCTs)(RCTs) and controlled clinical trials (CCTs)

have been conducted to assess the efficacyhave been conducted to assess the efficacy

of a wide range of clinical interventions toof a wide range of clinical interventions to

reduce non-adherence in patients with psy-reduce non-adherence in patients with psy-

chosis (Chen, 1991). The focus of most ofchosis (Chen, 1991). The focus of most of

these studies has been the reduction of non-these studies has been the reduction of non-

adherence to psychotropic medication or toadherence to psychotropic medication or to

scheduled appointments. Zygmunt and col-scheduled appointments. Zygmunt and col-

leagues, who systematically reviewed RCTsleagues, who systematically reviewed RCTs

and CCTs assessing psychosocial inter-and CCTs assessing psychosocial inter-

ventions for improving medication adherenceventions for improving medication adherence

in schizophrenia, showed that only a third ofin schizophrenia, showed that only a third of

included studies reported significant treat-included studies reported significant treat-

ment effects (Zygmuntmenteffects (Zygmunt et alet al, 2002). However,, 2002). However,

this review did not employ meta-analyticthis review did not employ meta-analytic

techniques, excluded studies assessing inter-techniques, excluded studies assessing inter-

ventions for improving adherence to sched-ventions for improving adherence to sched-

uled appointments and included highlyuled appointments and included highly

selected populations of patients withselected populations of patients with

schizophrenia. In this systematic review weschizophrenia. In this systematic review we

adopted meta-analytic techniques to estab-adopted meta-analytic techniques to estab-

lish whether there are effective clinicallish whether there are effective clinical

interventions that communitypsychiatric ser-interventions that communitypsychiatric ser-

vices can implement to reduce medicationvices can implement to reduce medication

and appointment non-adherence in patientsand appointment non-adherence in patients

with psychosis.with psychosis.

METHODMETHOD

Inclusion criteriaInclusion criteria

The review included studies assessing theThe review included studies assessing the

efficacy of interventions aimed at reducingefficacy of interventions aimed at reducing

patient non-adherence. Studies with apatient non-adherence. Studies with a

random assignment design and studies withrandom assignment design and studies with

a comparison of outcome between two ora comparison of outcome between two or

more groups without a random assignmentmore groups without a random assignment

design were considered for inclusion. Onlydesign were considered for inclusion. Only

studies of patients with schizophrenia andstudies of patients with schizophrenia and

related disorders or psychoses wererelated disorders or psychoses were

selected. Studies, written in English, wereselected. Studies, written in English, were

included if adherence was one of theincluded if adherence was one of the

primary outcome measures, if patients wereprimary outcome measures, if patients were

recruited in a psychiatric setting and if therecruited in a psychiatric setting and if the

control group received standard care. Studiescontrol group received standard care. Studies

of compulsory treatment and those assessingof compulsory treatment and those assessing

adherence to initial appointments wereadherence to initial appointments were

excluded. However, studies focusing onexcluded. However, studies focusing on

adherence to after-care programmes (i.e.adherence to after-care programmes (i.e.

appointments after hospital discharge) wereappointments after hospital discharge) were

included.included.

Search strategySearch strategy

Relevant studies were located by searchingRelevant studies were located by searching

Medline and PsycINFO from JanuaryMedline and PsycINFO from January

1980 onwards. The following keywords1980 onwards. The following keywords

were used: ADHERENCEwere used: ADHERENCE oror COMPLI-COMPLI-

ANCEANCE oror DROPOUTDROPOUT oror ATTENDANCEATTENDANCE

oror CONCORDANCECONCORDANCE oror TERMINATIONTERMINATION

oror CONTINUITYCONTINUITY andand SCHIZOPHRENIASCHIZOPHRENIA

oror PSYCHOSIS. Reference lists of relevantPSYCHOSIS. Reference lists of relevant

papers and previous systematic reviewspapers and previous systematic reviews

were hand-searched for published reportswere hand-searched for published reports

and citations of unpublished research.and citations of unpublished research.

Data extractionData extraction

AnAn ad hocad hoc data extraction form wasdata extraction form was

developed. Two reviewers independentlydeveloped. Two reviewers independently

extracted the following information:extracted the following information:

country in which the study was conducted,country in which the study was conducted,

study setting, design, length of follow-up,study setting, design, length of follow-up,

main patient characteristics, description ofmain patient characteristics, description of

experimental and control intervention,experimental and control intervention,

and definition of non-adherence. Defini-and definition of non-adherence. Defini-

tions were grouped into two categories:tions were grouped into two categories:

(a)(a) not taking psychotropic drugs asnot taking psychotropic drugs as

prescribedprescribed

(b)(b) not keeping appointments as scheduled.not keeping appointments as scheduled.

Several methods have been reported to es-Several methods have been reported to es-

tablish adherence; these were grouped intotablish adherence; these were grouped into

four categories:four categories:

(a)(a) patient interviewpatient interview

(b)(b) case-note evaluationcase-note evaluation

(c)(c) rating scalerating scale

(d)(d) urine test.urine test.

Clinical interventions for improving patientClinical interventions for improving patient

adherence were grouped into the followingadherence were grouped into the following

categories:categories:

(a)(a) educational strategieseducational strategies
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(b)(b) psychotherapypsychotherapy

(c)(c) promptsprompts

(d)(d) specific service policiesspecific service policies

(e)(e) family interventions.family interventions.

From each study the number of patientsFrom each study the number of patients

assigned to the experimental and controlassigned to the experimental and control

group was extracted, as was the numbergroup was extracted, as was the number

of patients meeting each study’s definitionof patients meeting each study’s definition

of non-adherence. When appropriate, ifof non-adherence. When appropriate, if

only percentages were reported, they wereonly percentages were reported, they were

converted into absolute numbers. Forconverted into absolute numbers. For

continuous outcomes the mean scores oncontinuous outcomes the mean scores on

any rating scale assessing non-adherenceany rating scale assessing non-adherence

and the number of patients included in thisand the number of patients included in this

analysis were recorded. Mean scores wereanalysis were recorded. Mean scores were

recorded with the standard deviation (s.d.)recorded with the standard deviation (s.d.)

or standard error (s.e.) of these values.or standard error (s.e.) of these values.

When only the s.e. was reported, it wasWhen only the s.e. was reported, it was

converted into s.d. using the methodconverted into s.d. using the method

described by Altman & Bland (1996).described by Altman & Bland (1996).

Statistical analysisStatistical analysis

Dichotomous outcomes were summarisedDichotomous outcomes were summarised

by calculating a Peto odds ratio (OR) forby calculating a Peto odds ratio (OR) for

each study, together with the 95% confi-each study, together with the 95% confi-

dence interval (CI). An overall weighteddence interval (CI). An overall weighted

OR was then calculated as a summary mea-OR was then calculated as a summary mea-

sure. Continuous outcomes were analysedsure. Continuous outcomes were analysed

by calculating a standardised mean differ-by calculating a standardised mean differ-

ence (SMD) for each study. This measureence (SMD) for each study. This measure

gives the effect size of an intervention ingives the effect size of an intervention in

units of standard deviation so that scoresunits of standard deviation so that scores

from different outcome scales can be com-from different outcome scales can be com-

bined into an overall estimate of effect. Abined into an overall estimate of effect. A

random effects model, which takes intorandom effects model, which takes into

consideration any between-study variation,consideration any between-study variation,

was adopted to combine the effect sizes.was adopted to combine the effect sizes.

Heterogeneity of treatment effect betweenHeterogeneity of treatment effect between

studies was formally tested using thestudies was formally tested using the ww22

statistic. A meta-regression technique wasstatistic. A meta-regression technique was

in addition adopted to examine the extentin addition adopted to examine the extent

to which study-level covariates predictedto which study-level covariates predicted

treatment effect.treatment effect.

RESULTSRESULTS

The searchThe search

The electronic search generated 47 studiesThe electronic search generated 47 studies

that met the inclusion criteria. In 23 ofthat met the inclusion criteria. In 23 of

these (Appendix 1) results were reportedthese (Appendix 1) results were reported

without absolute numbers suitable forwithout absolute numbers suitable for

re-analysis. The remaining 24 studiesre-analysis. The remaining 24 studies

(Appendix 2), which reported outcome(Appendix 2), which reported outcome

data suitable for re-analysis, were includeddata suitable for re-analysis, were included

in our systematic review. Excluded and in-in our systematic review. Excluded and in-

cluded studies did not differ with respectcluded studies did not differ with respect

to the proportion of positive studies: ato the proportion of positive studies: a

claim of efficacy was present in 13 out ofclaim of efficacy was present in 13 out of

23 excluded studies (57%, 95% CI 34.4–23 excluded studies (57%, 95% CI 34.4–

76.8) and in 15 out of 24 included studies76.8) and in 15 out of 24 included studies

(63%, 95% CI 40.5–81.1) ((63%, 95% CI 40.5–81.1) (ww22¼0.174,0.174,

PP¼0.676).0.676).

Characteristics of included studiesCharacteristics of included studies

The majority of included studies were con-The majority of included studies were con-

ducted in North America, four in Europe,ducted in North America, four in Europe,

four in China and one in Egypt (Table 1).four in China and one in Egypt (Table 1).

A random allocation design was adoptedA random allocation design was adopted

in 58% of studies, whereas the othersin 58% of studies, whereas the others

adopted a CCT design. The length ofadopted a CCT design. The length of

follow-up ranged from 2 weeks to 72follow-up ranged from 2 weeks to 72

weeks, with a median of 24 weeks; thisweeks, with a median of 24 weeks; this

figure, however, did not include studiesfigure, however, did not include studies

assessing non-adherence to after-care pro-assessing non-adherence to after-care pro-

grammes, since the length of follow-up ingrammes, since the length of follow-up in

these reports varied for each includedthese reports varied for each included

patient depending on the length of timepatient depending on the length of time

between hospital discharge and thebetween hospital discharge and the

scheduled appointment (Table 1). Thescheduled appointment (Table 1). The

mean number of patients per study wasmean number of patients per study was

149 (s.d. 159.3, median 81.5, range 21–149 (s.d. 159.3, median 81.5, range 21–

660). Most studies were performed in out-660). Most studies were performed in out-

patient settings, 38% followed patientspatient settings, 38% followed patients

from hospital to community and only afrom hospital to community and only a

minority were conducted in hospital.minority were conducted in hospital.

In 14 studies the experimental inter-In 14 studies the experimental inter-

vention was an educational programme, invention was an educational programme, in

five cases specifically developed for familyfive cases specifically developed for family

members. Five studies evaluated specificmembers. Five studies evaluated specific

service policies, such as pre-discharge con-service policies, such as pre-discharge con-

tacts between patients and the communitytacts between patients and the community

team, or pre-discharge educational sessionsteam, or pre-discharge educational sessions

about antipsychotic medication. Threeabout antipsychotic medication. Three

studies assessed the benefit of psychothera-studies assessed the benefit of psychothera-

peutic interventions, in two cases adoptingpeutic interventions, in two cases adopting

a cognitive approach and in one case aa cognitive approach and in one case a

psychodynamic approach. Two studiespsychodynamic approach. Two studies

assessed the effect of prompts in the formassessed the effect of prompts in the form

of telephone calls. Usual care was theof telephone calls. Usual care was the

control intervention in 63% of studies; incontrol intervention in 63% of studies; in

the others a non-specific intervention,the others a non-specific intervention,

similar to the experimental programme insimilar to the experimental programme in

terms of number of sessions, was employed.terms of number of sessions, was employed.

These interventions were developed toThese interventions were developed to

reduce non-adherence to psychotropicreduce non-adherence to psychotropic

medication in 14 studies, assess attendancemedication in 14 studies, assess attendance

at first appointments after hospital dis-at first appointments after hospital dis-

charge in six studies and increasecharge in six studies and increase

attendance at scheduled appointments inattendance at scheduled appointments in

four studies (Table 1).four studies (Table 1).

Outcome of studiesOutcome of studies

Of the 24 included studies, 19 reportedOf the 24 included studies, 19 reported

dichotomous and 5 continuous outcomedichotomous and 5 continuous outcome

data. In 4 studies dichotomous outcomedata. In 4 studies dichotomous outcome

data were inferred from percentagesdata were inferred from percentages

reported in the study tables. The treatmentreported in the study tables. The treatment

effect of each study is presented in Figs 1effect of each study is presented in Figs 1

and 2. Overall, clinical interventions forand 2. Overall, clinical interventions for

reducing patient non-adherence were signif-reducing patient non-adherence were signif-

icantly more effective than control inter-icantly more effective than control inter-

ventions. The pooled OR for dichotomousventions. The pooled OR for dichotomous

outcomes was 2.59 (95% CI 2.21–3.03;outcomes was 2.59 (95% CI 2.21–3.03;

Fig. 1); similarly, the pooled SMD forFig. 1); similarly, the pooled SMD for

continuous outcomes was 0.36 (95% CIcontinuous outcomes was 0.36 (95% CI

0.06–0.66; Fig. 2). The funnel plot for stu-0.06–0.66; Fig. 2). The funnel plot for stu-

dies with dichotomous outcome was notdies with dichotomous outcome was not

symmetrical, indicating that publicationsymmetrical, indicating that publication

bias could not be ruled out (Fig. 3).bias could not be ruled out (Fig. 3).

Subgroup analysisSubgroup analysis

A subgroup analysis was carried out byA subgroup analysis was carried out by

stratifying the 19 studies with dichotomousstratifying the 19 studies with dichotomous

outcome data by the study characteristicsoutcome data by the study characteristics

reported in Table 2. Studies adopting anreported in Table 2. Studies adopting an

RCT design yielded an OR similar toRCT design yielded an OR similar to

studies adopting a CCT design. The effectstudies adopting a CCT design. The effect

of clinical interventions for reducing non-of clinical interventions for reducing non-

adherence was greater in studies with aadherence was greater in studies with a

short follow-up period (OR 2.27, 95% CIshort follow-up period (OR 2.27, 95% CI

1.78–2.90) than in those with a follow-up1.78–2.90) than in those with a follow-up

of 6 months or more (OR 1.70, 95% CIof 6 months or more (OR 1.70, 95% CI

1.04–2.78); moreover, it was slightly great-1.04–2.78); moreover, it was slightly great-

er in studies enrolling homogeneous popu-er in studies enrolling homogeneous popu-

lations of patients with schizophrenia, andlations of patients with schizophrenia, and

in studies assessing adherence with hospitalin studies assessing adherence with hospital

discharge programmes (Table 2). Studiesdischarge programmes (Table 2). Studies

assessing adherence to medication yieldedassessing adherence to medication yielded

a slightly higher OR than studies assessinga slightly higher OR than studies assessing

adherence to out-patient and post-adherence to out-patient and post-

discharge appointments. All five categoriesdischarge appointments. All five categories

of clinical interventions were more effectiveof clinical interventions were more effective

than control interventions in reducingthan control interventions in reducing

patient non-adherence.patient non-adherence.

Meta-regression analysisMeta-regression analysis

The individual contribution of each of theThe individual contribution of each of the

above-mentioned study characteristics toabove-mentioned study characteristics to

treatment outcome was assessed by atreatment outcome was assessed by a

meta-regression analysis (Table 3). Onlymeta-regression analysis (Table 3). Only

two covariates were significantly associatedtwo covariates were significantly associated

with treatment outcome, namely length ofwith treatment outcome, namely length of

follow-up and diagnosis. Length of follow-follow-up and diagnosis. Length of follow-

up was significantly associated with a lessup was significantly associated with a less

favourable treatment outcome, whereasfavourable treatment outcome, whereas

diagnosis of schizophrenia was associateddiagnosis of schizophrenia was associated

with a more favourable treatment effect.with a more favourable treatment effect.

DISCUSSIONDISCUSSION

Interpretation of the results in theInterpretation of the results in the
context of previous reviewscontext of previous reviews

This systematic review showed that com-This systematic review showed that com-

munity psychiatric services can providemunity psychiatric services can provide

effective clinical interventions, backed byeffective clinical interventions, backed by
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scientific evidence, for reducing patientscientific evidence, for reducing patient

non-adherence. The magnitude of the over-non-adherence. The magnitude of the over-

all treatment estimate suggests that, after aall treatment estimate suggests that, after a

median follow-up of 6 months, these inter-median follow-up of 6 months, these inter-

ventions more than double the likelihood ofventions more than double the likelihood of

adherence to psychotropic medications andadherence to psychotropic medications and

to scheduled appointments. Chen (1991),to scheduled appointments. Chen (1991),

who conducted a narrative review ofwho conducted a narrative review of

clinical interventions in psychoses, recom-clinical interventions in psychoses, recom-

mended scheduling appointments beforemended scheduling appointments before

discharge from in-patient treatment, usingdischarge from in-patient treatment, using

prompts in the forms of letters and tele-prompts in the forms of letters and tele-

phone calls to encourage patients to keepphone calls to encourage patients to keep

their appointments and offering educationtheir appointments and offering education

about treatment and medication. However,about treatment and medication. However,

it is unclear whether these strategies areit is unclear whether these strategies are

equally effective in reducing patient non-equally effective in reducing patient non-

adherence. In our analysis all interventionsadherence. In our analysis all interventions

were found to be more effective than con-were found to be more effective than con-

trol treatments, but with different magni-trol treatments, but with different magni-

tudes of effect. Differences, however, weretudes of effect. Differences, however, were

observed in the univariate analysis only: inobserved in the univariate analysis only: in

the meta-regression model no single inter-the meta-regression model no single inter-

vention emerged as predictor of overallvention emerged as predictor of overall

treatment effect. Although this findingtreatment effect. Although this finding

might suggest that all interventions aremight suggest that all interventions are

similarly effective, caution should besimilarly effective, caution should be

adopted in drawing definitive conclusions.adopted in drawing definitive conclusions.

The number of studies supporting eachThe number of studies supporting each

intervention and the total number ofintervention and the total number of

patients included in the evaluation of eachpatients included in the evaluation of each

intervention were fairly different, raisingintervention were fairly different, raising

issues of generalisability. For example, onlyissues of generalisability. For example, only

two studies evaluated the effect of prompts,two studies evaluated the effect of prompts,

but they included more than 1000 patients;but they included more than 1000 patients;

in contrast, two studies evaluating thein contrast, two studies evaluating the

effect of psychotherapeutic interventionseffect of psychotherapeutic interventions

included fewer than 200 patients. Evidenceincluded fewer than 200 patients. Evidence

derived from small samples and generatedderived from small samples and generated

in a few settings cannot be considered asin a few settings cannot be considered as

robust as evidence derived from largerobust as evidence derived from large

samples recruited in a diverse range ofsamples recruited in a diverse range of

settings. From this perspective, we foundsettings. From this perspective, we found

robust data supporting, for example, therobust data supporting, for example, the

implementation of specific service policiesimplementation of specific service policies

such as pre-discharge contacts betweensuch as pre-discharge contacts between

patients and the community team, or sup-patients and the community team, or sup-

porting educational interventions aboutporting educational interventions about

treatment and medications. Only directtreatment and medications. Only direct

comparisons between different strategiescomparisons between different strategies

for reducing patient non-adherence willfor reducing patient non-adherence will

clarify whether some interventions areclarify whether some interventions are

more cost-effective than others.more cost-effective than others.

In contrast with this meta-analysis, theIn contrast with this meta-analysis, the

review by Zygmuntreview by Zygmunt et alet al (2002) showed(2002) showed

that only a third of 39 identified studiesthat only a third of 39 identified studies

reported significant intervention effects.reported significant intervention effects.

However, that review included only studiesHowever, that review included only studies

assessing the effect of interventions forassessing the effect of interventions for

reducing medication non-adherence. Inreducing medication non-adherence. In

2 0 22 0 2

Fig. 1Fig. 1 Meta-analysis of studies assessing the effect of interventions for improving adherence: overall treat-Meta-analysis of studies assessing the effect of interventions for improving adherence: overall treat-

ment effect for dichotomous outcomes.Odds ratio (OR)ment effect for dichotomous outcomes.Odds ratio (OR)441 favours experimental interventions; OR1favours experimental interventions; OR5511

favours usual care.favours usual care.

Fig. 2Fig. 2 Meta-analysis of studies assessing the effect of interventions for improving adherence: overallMeta-analysis of studies assessing the effect of interventions for improving adherence: overall

treatment effect for continuous outcomes. Standardisedmean difference (SMD)treatment effect for continuous outcomes. Standardisedmean difference (SMD)440 favours experimental0 favours experimental

interventions; SMDinterventions; SMD550 favours usual care.0 favours usual care.

Fig. 3Fig. 3 Funnel plot of estimated odds ratio against the size of the study.Thebrokenvertical line represents theFunnel plot of estimated odds ratio against the size of the study.Thebrokenvertical line represents the

overall intervention estimate.overall intervention estimate.
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our review, studies assessing the effect ofour review, studies assessing the effect of

interventions for improving adherence tointerventions for improving adherence to

scheduled appointments were included.scheduled appointments were included.

ZygmuntZygmunt et alet al (2002) included only studies(2002) included only studies

of highly selected populations of peopleof highly selected populations of people

with schizophrenia, whereas we includedwith schizophrenia, whereas we included

non-selected populations of patients withnon-selected populations of patients with

psychosis. In addition, only studies inpsychosis. In addition, only studies in

which adherence was one of the primarywhich adherence was one of the primary

outcome measures were included in ouroutcome measures were included in our

analysis, whereas Zygmuntanalysis, whereas Zygmunt et alet al (2002)(2002)

included studies in which adherence wasincluded studies in which adherence was

not one of the primary end-points. Thesenot one of the primary end-points. These

differences may explain their negative con-differences may explain their negative con-

clusions, as suggested by the evidence thatclusions, as suggested by the evidence that

studies where adherence was the centralstudies where adherence was the central

goal of the study provided positive resultsgoal of the study provided positive results

(Zygmunt(Zygmunt et alet al, 2002). In some cases (for, 2002). In some cases (for

example, studies focusing on interventionsexample, studies focusing on interventions

not specifically developed for improvingnot specifically developed for improving

adherence), the decision whether adherenceadherence), the decision whether adherence

was one of the primary outcome measureswas one of the primary outcome measures

or an ancillary variable was somewhator an ancillary variable was somewhat

arbitrary. However, in most cases studyarbitrary. However, in most cases study

authors clearly stated that the interventionauthors clearly stated that the intervention

was tested with the central goal of improv-was tested with the central goal of improv-

ing adherence (Bushing adherence (Bush et alet al, 1990; Xiang, 1990; Xiang et alet al,,

1994; Ran & Xiang, 1995; Dixon1994; Ran & Xiang, 1995; Dixon et alet al,,

1997). We included only studies with a1997). We included only studies with a

control group of patients receiving usualcontrol group of patients receiving usual

care, but Zygmuntcare, but Zygmunt et alet al (2002) did not(2002) did not

exclude direct comparisons of differentexclude direct comparisons of different

active strategies for improving medicationactive strategies for improving medication

adherence, such as behavioural manage-adherence, such as behavioural manage-

mentment v.v. intensive case management, orintensive case management, or

psychoeducation plus family therapypsychoeducation plus family therapy v.v. psy-psy-

choeducation plus relatives’ groups; in onlychoeducation plus relatives’ groups; in only

some of these direct comparisons was theresome of these direct comparisons was there

a control group receiving standard care.a control group receiving standard care.

Finally, the meta-analytic technique weFinally, the meta-analytic technique we

employed to re-analyse outcome data sys-employed to re-analyse outcome data sys-

tematically excluded studies without datatematically excluded studies without data

suitable for re-analysis. Taken together,suitable for re-analysis. Taken together,

these differences may have overemphasisedthese differences may have overemphasised

the treatment effect found in our analysisthe treatment effect found in our analysis

and explain the negative conclusionsand explain the negative conclusions

reached by Zygmuntreached by Zygmunt et alet al (2002).(2002).

Long-term effect of interventionsLong-term effect of interventions
for reducing non-adherencefor reducing non-adherence

A second issue, relevant from a clinicalA second issue, relevant from a clinical

viewpoint, is the long-term benefit of theseviewpoint, is the long-term benefit of these

interventions. Most of the included studiesinterventions. Most of the included studies

showed a positive effect soon after theshowed a positive effect soon after the

implementation of the intervention forimplementation of the intervention for

reducing non-adherence, but only a minor-reducing non-adherence, but only a minor-

ity assessed whether the effect wasity assessed whether the effect was

maintained in the long term. In the meta-maintained in the long term. In the meta-

regression model, length of follow-up wasregression model, length of follow-up was

2 0 32 0 3

Table 3Table 3 Predictive effect of study covariates on treatment outcome (meta-regression analysis)Predictive effect of study covariates on treatment outcome (meta-regression analysis)

CovariatesCovariates CoefficientCoefficient11 (s.e.)(s.e.) zz PP22

Randomised controlled trialRandomised controlled trial33 0.0210.021 (1.173)(1.173) 0.020.02 0.9850.985

Length of follow-upLength of follow-up

556 months6 months ReferenceReference

6+ months6+months 775.1055.105 (1.620)(1.620) 773.153.15 0.0020.002

Not applicableNot applicable 1.4901.490 (2.568)(2.568) 0.580.58 0.5620.562

SchizophreniaSchizophrenia33 3.8023.802 (1.429)(1.429) 2.662.66 0.0080.008

InterventionIntervention

EducationEducation ReferenceReference

PsychotherapyPsychotherapy 770.5980.598 (1.994)(1.994) 770.300.30 0.7640.764

PromptsPrompts 771.8621.862 (2.036)(2.036) 770.910.91 0.3610.361

Service policiesService policies 770.5220.522 (1.904)(1.904) 770.270.27 0.7840.784

Family therapyFamily therapy 1.3491.349 (1.550)(1.550) 0.870.87 0.3840.384

Adherence to medicationAdherence to medication33 770.4380.438 (1.750)(1.750) 770.250.25 0.8020.802

Hospital dischargeHospital discharge33 770.0770.077 (2.021)(2.021) 770.040.04 0.9690.969

Constant termConstant term 3.4493.449 (3.334)(3.334) 1.031.03 0.3010.301

1. Positive coefficients indicate that covariates included in themeta-regressionmodel were associatedwith a more1. Positive coefficients indicate that covariates included in themeta-regression model were associated with a more
favourable treatment outcome; negative coefficients indicate that covariates included in themeta-regression modelfavourable treatment outcome; negative coefficients indicate that covariates included in themeta-regression model
were associatedwith a less favourable treatment outcome.were associated with a less favourable treatment outcome.
2. Values in bold are significant at2. Values in bold are significant at PP550.05.0.05.
3. Scored: 0, no; 1, yes.3. Scored: 0, no; 1, yes.

Table 2Table 2 Odds ratios of subgroup analyses of studies assessing the effect of interventions for reducingOdds ratios of subgroup analyses of studies assessing the effect of interventions for reducing

non-adherencenon-adherence

Study characteristicStudy characteristic PatientsPatients

((nn))

StudiesStudies11

((nn))

Peto ORPeto OR22 (95% CI)(95% CI)

DesignDesign

RCTRCT 11191119 99 2.602.60 (1.99^3.39)(1.99^3.39)

CCTCCT 20302030 1010 2.582.58 (2.12^3.14)(2.12^3.14)

Length of follow-upLength of follow-up

556 months6 months 15021502 1111 2.272.27 (1.78^2.90)(1.78^2.90)

6+ months6+months 324324 33 1.701.70 (1.04^2.78)(1.04^2.78)

Not applicableNot applicable 13231323 55 3.173.17 (2.52^3.99)(2.52^3.99)

DiagnosisDiagnosis

Schizophrenia onlySchizophrenia only 537537 77 3.213.21 (2.19^4.68)(2.19^4.68)

Severemental disordersSeveremental disorders 26122612 1212 2.472.47 (2.08^2.94)(2.08^2.94)

InterventionIntervention

EducationEducation 895895 77 2.412.41 (1.72^3.37)(1.72^3.37)

PsychotherapyPsychotherapy 170170 22 2.832.83 (1.36^5.87)(1.36^5.87)

PromptsPrompts 10291029 22 1.871.87 (1.45^2.42)(1.45^2.42)

Service policiesService policies 863863 44 3.633.63 (2.68^4.92)(2.68^4.92)

Family therapyFamily therapy 192192 44 4.454.45 (2.52^7.83)(2.52^7.83)

Adherence toAdherence to

AppointmentsAppointments 22112211 99 2.522.52 (2.10^3.02)(2.10^3.02)

MedicationMedication 938938 1010 2.812.81 (2.03^3.88)(2.03^3.88)

SettingSetting

In-patientsIn-patients 123123 22 1.651.65 (0.38^7.18)(0.38^7.18)

Out-patientsOut-patients 16641664 1010 2.162.16 (1.72^2.70)(1.72^2.70)

Hospital dischargeHospital discharge 13621362 77 3.133.13 (2.50^3.91)(2.50^3.91)

CCT, controlled clinical trial; RCT, randomised controlled trial.CCT, controlled clinical trial; RCT, randomised controlled trial.
1. Studies using dichotomous outcome data (1. Studies using dichotomous outcome data (nn¼19).19).
2. Odds ratio: OR2. Odds ratio: OR441 favours experimental interventions; OR1favours experimental interventions; OR551 favours usual care.1 favours usual care.
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negatively associated with treatment effect,negatively associated with treatment effect,

suggesting that the benefit of the inter-suggesting that the benefit of the inter-

ventions is less evident with increasingventions is less evident with increasing

length of follow-up. Until long-term datalength of follow-up. Until long-term data

become available and until studies establishbecome available and until studies establish

which intervention maintains its effect inwhich intervention maintains its effect in

the long term, clinical interventions shouldthe long term, clinical interventions should

be implemented in practice as short-termbe implemented in practice as short-term

measures. For example, orientation andmeasures. For example, orientation and

education about treatment and medicationseducation about treatment and medications

is essential to keep patients in treatment,is essential to keep patients in treatment,

but this intervention should be frequentlybut this intervention should be frequently

and routinely repeated in the same patients,and routinely repeated in the same patients,

because it is unknown whether its effect isbecause it is unknown whether its effect is

maintained in the long term. Similarly,maintained in the long term. Similarly,

pre-discharge contacts between patientspre-discharge contacts between patients

and the out-patient team, or pre-dischargeand the out-patient team, or pre-discharge

psychotherapeutic interventions, mustpsychotherapeutic interventions, must

become a routinely delivered service policy,become a routinely delivered service policy,

offered each time patients are scheduled foroffered each time patients are scheduled for

discharge, even for patients who havedischarge, even for patients who have

already received it during previous admis-already received it during previous admis-

sions. In some community psychiatricsions. In some community psychiatric

services this goal is achieved by mixingservices this goal is achieved by mixing

in-patient and out-patient staff, so thatin-patient and out-patient staff, so that

in-patients are treated by the same teamin-patients are treated by the same team

who will eventually offer out-patient care.who will eventually offer out-patient care.

This policy, which allows pre-dischargeThis policy, which allows pre-discharge

patient–staff contacts and the implementa-patient–staff contacts and the implementa-

tion of therapeutic plans before hospitaltion of therapeutic plans before hospital

discharge, has been shown to be associateddischarge, has been shown to be associated

with high rates of patient adherence in thewith high rates of patient adherence in the

long term (Sytemalong term (Sytema et alet al, 1997)., 1997).

Diagnostic issuesDiagnostic issues

A third issue is that patients with psychosisA third issue is that patients with psychosis

are a rather heterogeneous group. In manyare a rather heterogeneous group. In many

studies this diagnosis was adopted to collectstudies this diagnosis was adopted to collect

representative samples of patients seen inrepresentative samples of patients seen in

everyday practice, including not only thoseeveryday practice, including not only those

with schizophrenia and related disorders,with schizophrenia and related disorders,

but also those showing psychotic featuresbut also those showing psychotic features

requiring the use of antipsychotic drugs.requiring the use of antipsychotic drugs.

In some cases ambiguous diagnostic defini-In some cases ambiguous diagnostic defini-

tions were adopted, leading to the inclusiontions were adopted, leading to the inclusion

of patients with schizophrenia and withof patients with schizophrenia and with

other unspecified diagnostic characteristics.other unspecified diagnostic characteristics.

It is possible that inclusion of these patientsIt is possible that inclusion of these patients

has increased the generalisability of studyhas increased the generalisability of study

findings, since in everyday conditions manyfindings, since in everyday conditions many

typical patients do not precisely fulfil diag-typical patients do not precisely fulfil diag-

nostic criteria of schizophrenia. Rathernostic criteria of schizophrenia. Rather

than relying on diagnostic criteria only,than relying on diagnostic criteria only,

therefore, it might be useful to include intherefore, it might be useful to include in

studies patients who are clinically or epi-studies patients who are clinically or epi-

demiologically representative (Thornicroftdemiologically representative (Thornicroft

& Tansella, 2002). These patients need to& Tansella, 2002). These patients need to

be characterised using valid and reliablebe characterised using valid and reliable

descriptors, and in most studies thisdescriptors, and in most studies this

description is currently lacking.description is currently lacking.

It is possible that interventions suitableIt is possible that interventions suitable

for those with schizophrenia might not befor those with schizophrenia might not be

suitable for other patients. In the meta-suitable for other patients. In the meta-

regression model we found that studiesregression model we found that studies

enrolling only homogeneous samples ofenrolling only homogeneous samples of

people with schizophrenia were associatedpeople with schizophrenia were associated

with a more favourable treatment effect,with a more favourable treatment effect,

suggesting that these interventions are lesssuggesting that these interventions are less

effective in patients with other diagnoses.effective in patients with other diagnoses.

Similar findings emerged for other patientSimilar findings emerged for other patient

populations. Pampallonapopulations. Pampallona et alet al (2002),(2002),

who performed a systematic review ofwho performed a systematic review of

patient adherence in the treatment of de-patient adherence in the treatment of de-

pression, showed that studies on adherencepression, showed that studies on adherence

did not provide either reliable or consistentdid not provide either reliable or consistent

indications as to the efficacy of specificindications as to the efficacy of specific

interventions. It is possible that psycho-interventions. It is possible that psycho-

educational or cognitive interventions,educational or cognitive interventions,

developed for patients with schizophreniadeveloped for patients with schizophrenia

and for family members of those withand for family members of those with

schizophrenia, are not easily transferred toschizophrenia, are not easily transferred to

other categories of patients and familyother categories of patients and family

members with the same positive results.members with the same positive results.

Adherence to medicationAdherence to medication vv..
adherence to scheduledadherence to scheduled
appointmentsappointments

The magnitude of effect of interventionsThe magnitude of effect of interventions

developed for improving adherence todeveloped for improving adherence to

medication was similar to that of inter-medication was similar to that of inter-

ventions developed for improving adher-ventions developed for improving adher-

ence to scheduled appointments. Weence to scheduled appointments. We

acknowledge the difficulty of making aacknowledge the difficulty of making a

clear distinction between these twoclear distinction between these two

categories, which were in many casescategories, which were in many cases

ambiguous and somewhat artificial.ambiguous and somewhat artificial.

Patients not wishing to take the prescribedPatients not wishing to take the prescribed

medicines might miss the scheduledmedicines might miss the scheduled

appointments. Similarly, patients who wantappointments. Similarly, patients who want

to discontinue the contact with theto discontinue the contact with the

community psychiatric service might alsocommunity psychiatric service might also

stop taking the prescribed medicines. Itstop taking the prescribed medicines. It

might therefore be speculated that failingmight therefore be speculated that failing

to adhere to treatment programmes is ato adhere to treatment programmes is a

patient characteristic that might resultpatient characteristic that might result

either in dropping out of treatment or ineither in dropping out of treatment or in

discontinuing the medicines, or both. Therediscontinuing the medicines, or both. There

is nothing in the literature to show thatis nothing in the literature to show that

there are two distinct categories of non-there are two distinct categories of non-

adherent patients, according to the defini-adherent patients, according to the defini-

tion of non-adherence. In other words, thetion of non-adherence. In other words, the

concept of non-adherence might be unifiedconcept of non-adherence might be unified

and considered as one patient-related vari-and considered as one patient-related vari-

able which can be measured and definedable which can be measured and defined

in many different ways.in many different ways.

Studies published before 1980Studies published before 1980

A limitation of this analysis is the exclusionA limitation of this analysis is the exclusion

of study reports published before 1980.of study reports published before 1980.

This exclusion criterion was imposed forThis exclusion criterion was imposed for

the purpose of generating evidence easilythe purpose of generating evidence easily

applicable to the modern organisation ofapplicable to the modern organisation of

community psychiatric services. Mostcommunity psychiatric services. Most

studies before 1980 recruited patientsstudies before 1980 recruited patients

resident in psychiatric hospitals andresident in psychiatric hospitals and

assessed strategies for reducing non-assessed strategies for reducing non-

adherence to in-patient treatment regimens,adherence to in-patient treatment regimens,

or assessed compliance with out-patientor assessed compliance with out-patient

programmes implemented in a hospital-programmes implemented in a hospital-

based context of care where communitybased context of care where community

facilities were lacking (Cramer & Rosen-facilities were lacking (Cramer & Rosen-

heck, 1998). In contrast, after 1980 manyheck, 1998). In contrast, after 1980 many

countries developed community-orientedcountries developed community-oriented

systems of psychiatric care, with a dimin-systems of psychiatric care, with a dimin-

ished emphasis on psychiatric hospitalsished emphasis on psychiatric hospitals

and a high priority given to out-patient careand a high priority given to out-patient care

delivered by community mental healthdelivered by community mental health

centres (Mosher & Burti, 1994). Continuitycentres (Mosher & Burti, 1994). Continuity

of care has thus become a basic qualityof care has thus become a basic quality

requirement, essential to follow patients inrequirement, essential to follow patients in

their own context of life for a long time.their own context of life for a long time.

We acknowledge that in our approach weWe acknowledge that in our approach we

might have missed some studies conductedmight have missed some studies conducted

in a community-oriented setting beforein a community-oriented setting before

1980; however, this choice allowed us to1980; however, this choice allowed us to

pool data derived from a group of psychi-pool data derived from a group of psychi-

atric services with a homogeneous commit-atric services with a homogeneous commit-

ment and a common mission. The exclusionment and a common mission. The exclusion

of studies assessing adherence at initialof studies assessing adherence at initial

appointments was based on similar reason-appointments was based on similar reason-

ing: these constituted a separate group ofing: these constituted a separate group of

studies, in which the main issue was notstudies, in which the main issue was not

keeping contacts in the long term, butkeeping contacts in the long term, but

developing strategies for better psychiatricdeveloping strategies for better psychiatric

referral (Kluger & Karras, 1983).referral (Kluger & Karras, 1983).

Studies excluded from theStudies excluded from the
meta-analysismeta-analysis

A second limitation is the exclusion of 23A second limitation is the exclusion of 23

studies because of the lack of informationstudies because of the lack of information

suitable for re-analysis. This represents asuitable for re-analysis. This represents a

well-known source of potential bias whenwell-known source of potential bias when

a quantitative approach is used in sys-a quantitative approach is used in sys-

tematic reviews. The funnel plot oftematic reviews. The funnel plot of

included studies was not symmetrical,included studies was not symmetrical,

suggesting that some studies might havesuggesting that some studies might have

been missed, for example small, negativebeen missed, for example small, negative

studies (Fig. 3). These studies might bestudies (Fig. 3). These studies might be

those not reporting absolute numbers or,those not reporting absolute numbers or,

possibly, those published in non-English-possibly, those published in non-English-

language journals. Their exclusion mightlanguage journals. Their exclusion might

have overemphasised the overall effect. Tohave overemphasised the overall effect. To

decrease this possibility two approachesdecrease this possibility two approaches

were adopted. First, we always attemptedwere adopted. First, we always attempted

to infer absolute numbers from percentagesto infer absolute numbers from percentages
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reported in study tables; this was onlyreported in study tables; this was only

feasible with a high degree of confidencefeasible with a high degree of confidence

in four cases, since in the others reviewersin four cases, since in the others reviewers

did not reach an agreement on the exactdid not reach an agreement on the exact

numbers to extract. Second, excludednumbers to extract. Second, excluded

studies were compared with the includedstudies were compared with the included

ones and information on each study out-ones and information on each study out-

come was qualitatively extracted in agree-come was qualitatively extracted in agree-

ment with what was reported by the studyment with what was reported by the study

authors. The evidence that the proportionauthors. The evidence that the proportion

of reports with positive findings was similarof reports with positive findings was similar

in the two groups of studies did not corro-in the two groups of studies did not corro-

borate (although not completely excluding)borate (although not completely excluding)

the possibility of selection bias.the possibility of selection bias.

Definition of adherenceDefinition of adherence

Studies adopting different definitions ofStudies adopting different definitions of

non-adherence and different methods ofnon-adherence and different methods of

assessing non-adherence were grouped to-assessing non-adherence were grouped to-

gether. These differences are explained bygether. These differences are explained by

the characteristics of the interventions underthe characteristics of the interventions under

scrutiny: for example, studies evaluatingscrutiny: for example, studies evaluating

prompts in the form of telephone callsprompts in the form of telephone calls

adopted operational definitions of non-adopted operational definitions of non-

adherence such as non-attendance atadherence such as non-attendance at

appointments, whereas studies evaluatingappointments, whereas studies evaluating

educational strategies on medications andeducational strategies on medications and

side-effects measured the proportion ofside-effects measured the proportion of

patients taking psychotropic drugs as pre-patients taking psychotropic drugs as pre-

scribed. In some cases, however, the samescribed. In some cases, however, the same

interventions were evaluated using differentinterventions were evaluated using different

definitions, for example studies assessingdefinitions, for example studies assessing

adherence after hospital discharge adoptedadherence after hospital discharge adopted

definitions such as attendance at first out-definitions such as attendance at first out-

patient appointment, attendance at fivepatient appointment, attendance at five

out-patient appointments, or attendance atout-patient appointments, or attendance at

a predefined proportion of appointmentsa predefined proportion of appointments

during follow-up. Only in a minority ofduring follow-up. Only in a minority of

studies were rating scales employed. Thesestudies were rating scales employed. These

differences represent study limitations thatdifferences represent study limitations that

might have been responsible for somemight have been responsible for some

between-study heterogeneity observed inbetween-study heterogeneity observed in

the meta-analysis. The meta-regressionthe meta-analysis. The meta-regression

model could have investigated this potentialmodel could have investigated this potential

source of heterogeneity, but this approachsource of heterogeneity, but this approach

was not used because it would have inevit-was not used because it would have inevit-

ably decreased the power of the analysis,ably decreased the power of the analysis,

generating findings of uncertain clinicalgenerating findings of uncertain clinical

relevance.relevance.

RecommendationsRecommendations

Much is still to be done in the field of treat-Much is still to be done in the field of treat-

ment adherence in patients with schizo-ment adherence in patients with schizo-

phrenia and severe mental disorders.phrenia and severe mental disorders.

Experimental studies have to address theExperimental studies have to address the

effectiveness of educational strategies,effectiveness of educational strategies,

psychotherapeutic programmes and specificpsychotherapeutic programmes and specific

service policies in large samples of patientsservice policies in large samples of patients

recruited in many different settings andrecruited in many different settings and

followed in the long term. Patients withfollowed in the long term. Patients with

schizophrenia should be considered sep-schizophrenia should be considered sep-

arately from those with other diagnoses.arately from those with other diagnoses.

Trials must adopt a high standard in termsTrials must adopt a high standard in terms

of conduct and reporting: exclusion ratesof conduct and reporting: exclusion rates

and reasons for exclusion should alwaysand reasons for exclusion should always

be reported, as well as the proportion ofbe reported, as well as the proportion of

patients failing to adhere to treatment atpatients failing to adhere to treatment at

the end of the acute phase and the propor-the end of the acute phase and the propor-

tion of patients remaining adherent attion of patients remaining adherent at

follow-up. Absolute numbers should befollow-up. Absolute numbers should be

given, avoiding the use of percentagesgiven, avoiding the use of percentages

without reporting the denominator towithout reporting the denominator to

which they refer. Outcome data have towhich they refer. Outcome data have to

be reported for both completer andbe reported for both completer and

intention-to-treat samples.intention-to-treat samples.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& A largevarietyof clinical interventions havebeen studied to reduce non-adherenceA largevarietyof clinical interventions havebeen studied to reduce non-adherence
to treatment in patients with psychoses.to treatment in patients with psychoses.

&& After a median follow-up of 6 months these interventionsmore than double theAfter a median follow-up of 6 months these interventionsmore than double the
likelihood of adherence to psychotropic medications and to scheduled appointments.likelihood of adherence to psychotropic medications and to scheduled appointments.

&& The long-term benefit of clinical interventions for reducing treatment non-The long-termbenefit of clinical interventions for reducing treatment non-
adherence in psychoses has still to be documented.adherence in psychoses has still to be documented.

LIMITATIONSLIMITATIONS

&& The studies included adopted different definitions and differentmeasures of non-The studies included adopted different definitions and differentmeasures of non-
adherence.adherence.

&& The exclusion of 23 studies not reporting information suitable for re-analysisThe exclusion of 23 studies not reporting information suitable for re-analysis
represents a potential source of bias.represents a potential source of bias.

&& Studies published before1980 were not included.Studies published before1980 were not included.
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