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In tro duc tion

Schizo phre nia is, ar guably, the most cost-

ly of men tal ill ness es. The eco nom ic bur-

den it places upon so ci ety, health care sys-

tems, care givers, and fam i lies in par tic-

u lar is stag ger ing. The pres ent re search 

pre sents a struc ture for an a lys ing mod els 

used to study schizo phre nia treat ments, 

seek ing to pro vide cost and out come es ti-

mates when data are lim it ed and/or based 

on vary ing as sump tions.

Treat ment op tions for schizo phre nia 

have ex pand ed great ly with the in tro duc-

tion of atyp i cal an tipsy chotics, of ten re-

ferred to as sec ond-gen er a tion an tipsy-

chotics. These new drugs in clude clo za-

pine, risperi done, olan za p ine, sertin dole, 

ziprasi done, que ti ap ine, and arip ipra zole 

and have dem on stra ted marked im prove-

ments in neg a tive symp toms and low er 

lev els of ex tra py ra mi dal symp toms (EPS) 

[1, 2, 3]. While pre sent ing sev er al med i-

cal ad van tages, their ac qui si tion costs are 

marked ly high er than first-gen er a tion an-

tipsy chotics. Yet the lat est pub lished data 

avail able re veal that drug ac qui si tion costs 

ac count for only 2–6 of the to tal cost of 

care for all psy chot ic ill ness es [4, 5, 6, 7].

De spite their high er ac qui si tion costs, 

sev er al stud ies have dem on stra ted that 

atyp i cal an tipsy chotics are more cost-ef-

fec tive than less ex pen sive typ i cal an tipsy-

chotics. Be cause most health eco nom ic 

stud ies col lect data ret ro spec tive ly, they 

are lim it ed in re source use mea sure ment 

meth o dol o gy and de sign. De ci sion anal-

y sis mod els are fre quent ly used to iden ti-

fy cost-ef fec tive so lu tions when ex ten sive 

prospec tive health eco nom ic data are un-

avail able. Such mod els strive to re pres ent 

the clin i cal and tem po ral se quence of pos-

si ble de ci sions and op tions open to clin i-

cians when treat ing a par tic u lar con di tion 

or dis ease.

Phar ma coeco nom ic eval u a tions of new 

drugs are be com ing in creas ing ly more im-

por tant and, in some cas es, obli ga to ry. 

These stud ies di rect ly af fect the de ci sion-

mak ing pro cess, be gin ning with phy si-

cian pre scrip tion and con tin u ing with reg-

u la to ry au thor i ties (pric ing and re im burse-

ment ap proval) through to for mu lary in-

scrip tion. The ever-in creas ing cost of in no-

va tive drugs re quires an an swer to the all-

im por tant ques tion, “Does a drug’s ben e fit 

to the pa tient jus ti fy its cost?” Re cent polls 

have in di cat ed that the mar ket for an tipsy-

chotics clear ly op posed a sec ond gen er a-

tion of atyp i cal an tipsy chotics; first-gen er-

a tion com pounds were still favoured.

Clin i cal im pact 
of atyp i cal an tipsy chotics

The com par a tive ef fec tive ness be tween 

the two gen er a tions of an tipsy chotics is 

sim i lar. The tol er a bil i ty pro file of atyp i-

cals, how ev er, has been shown to be sig nif-

i cant ly bet ter than that of typ i cal an tipsy-

chotics. No tably, atyp i cals are es sen tial ly 

free of EPS com pared with typ i cals. Con-

verse ly, atyp i cals are as so ci at ed with a 

num ber of side ef fects, pre dom i nant ly se-

da tion and weight gain [8, 9, 10], but the-

se are not as pro nounced as side ef fects as-

so ci at ed with typ i cal an tipsy chotics. The 

im por tance of side ef fects must be con-

sid ered when tak ing into ac count com-

pli ance, qual i ty of life, and re ha bil i ta tion. 

None of these fac tors has been as sessed as 

thor ough ly as EPS. Yet data from a study 

of amisul pride [11] sug gest bet ter ef fi ca cy 

of atyp i cals as op posed to typ i cals in con-

trol ling neg a tive symp toms.

Eco nom ic im pact 
of atyp i cal an tipsy chotics

All fac tors con sid ered, atyp i cals are gen er-

al ly per ceived as pre sent ing an eco nom ic 

ad van tage over typ i cal an tipsy chotics be-

cause they are ex pect ed to gen er ate sav-

ings that will ef fec tive ly out weigh their 

com par a tive ly high cost. As is com mon 

with all drugs, no ac tu al data are avail able 

at the time of mar ket launch, and pub-

lished ma te ri al is not al ways per sua sive. 

Data can there fore be ob tained sole ly from 

four sources: clin i cal tri als, mir ror stud ies, 

nat u ral is tic stud ies, and mod elling ex er-

cis es. The first two sources are bi ased be-
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The mod els are kept rel a tive ly sim ple in or-

der to fa cil i tate their out lines. One is able 

to re cal cu late the ob tained re sults with the 

in for ma tion giv en in the base case and the 

ad di tion al in for ma tion giv en be fore each 

mod el.

Two treat ment stra te gies, A (atyp i cal) 

and B (typ i cal), with the fol low ing hy po-

thet i cal half-year ly base-case costs and rel-

a tive prob a bil i ties, are il lus trat ed in . Ta-

ble 1.

Re lapse mod el

The re lapse mod el is based on a well-ac-

cept ed as sump tion that strat e gy A ver sus 

strat e gy B de creas es the re lapse rate in a 

clin i cal tri al. As sum ing that a re li able cost 

of re lapse is avail able, we can eas i ly cal cu-

late the in cre men tal cost-ef fec tive ness of 

treat ments A ver sus B us ing a de ci sion 

tree. Ef fec tive ness can then be mea sured 

as time with out re lapse or as suc cess with-

out re lapse. In the base-case sce nario, the 

in cre men tal cost (ΔC = cost of strat e gy A 

mi nus cost of strat e gy B) is USD 4,300, 

and the in cre men tal ef fec tive ness (ΔE = ef-

fec tive ness of strat e gy A mi nus ef fec tive-

ness of strat e gy B) is −0.20, which rep re-

sents a dif fer ence of 5.2 weeks with out re-

lapse. Treat ment strat e gy B is more cost-

ly and less ef fec tive than strat e gy A; thus, 

strat e gy A “dom i nates” strat e gy B.

Com pli ance mod el

In real prac tice, a cer tain per cent age of pa-

tients are al ways non com pli ant. This is a 

ma jor cause of re lapse. Some pa tients re-

ed. There fore, oth er mod els or mod elling 

ap proach es have been cre at ed. Markov 

mod els, for ex am ple, are par tic u lar ly suit-

ed to mod elling re peat ed events or the pro-

gres sion of chron ic dis eases. Markov mod-

els re quire strict as sump tions con cern ing 

“zero mem o ry,” re ferred to as the Marko-

vian as sump tion [13], which spec i fies that 

the be hav iour of the pro cess sub se quent 

to any cy cle de pends only on its de scrip-

tion in that cy cle [14, 15]. In oth er words, 

the pro cess has no “mem o ry” of ear li er cy-

cles.

By def i ni tion, a mod el is a dis tilled pic-

ture of re al i ty. Its va lid i ty rests on whether 

its as sump tions are both rea son able and 

based on the needs and pur pos es of the 

de ci sion mak er and, more im por tant-

ly, whether the im pli ca tions make sense. 

Hence, the qual i ty of a mod el’s pre dic tion 

is only as good as the qual i ty of the em pir-

i cal data put into the mod el.

Var i ous schizo phre nia mod els

The pres ent the o ret ic mod el de vel op ment 

used in con junc tion with the fol low ing 

mod elling re view is a meth od for eval-

u at ing the eco nom ic and ef fec tive ness 

strengths of mod elling in schizo phre-

nia. Base case costs and prob a bil i ties that 

will be im ple ment ed in the mod els along 

with the the o ret ic de vel op ment will be 

con sid ered. The first mod el, il lus trat ed 

in . Fig. 1, is a sim ple two-branch mod-

el that will be made more com plex as ad-

di tion al vari ables are added to it. In oth er 

words, the ad di tion al vari ables cre ate sub-

se quent branch es (op tions) in the mod el. 

cause they are based on a re strict ed group 

of pa tients and con duct ed un der strict con-

trols. The third source has lim it ed ex ter nal 

va lid i ty; there is un cer tain ty re gard ing the 

rel e vant tar get group in the pop u la tion to 

be stud ied. This leaves mod elling ex er cis-

es as the best avail able meth od [12].

The mod elling ex er cise pre sents the 

most rel e vant ap proach be cause it en ables 

non phar ma co log ic treat ment and con-

found ing fac tors that mod u late a drug’s 

po ten tial im pact to be in cor po rat ed into 

the anal y sis. Mod elling in volves sim pli fy-

ing re al i ty to a lev el that de scribes the es-

sen tial com pli ca tions and con se quences of 

dif fer ent op tions in de ci sion mak ing, but 

it pro vides only “best es ti mates” de rived 

from cur rent ly avail able in for ma tion. It is 

of ten said, how ev er, that mod elled re sults, 

when com pared with re sults from ran-

dom is ed clin i cal tri als (RCTs), are more 

rel e vant be cause they re flect dai ly prac tice 

more ac cu rate ly. RCTs are pro to col driv en 

and have low ex ter nal va lid i ty. They use a 

se lect ed pop u la tion that is not nec es sar i ly 

rep re sen ta tive of the tar get pop u la tion; re-

source util i sa tion is man dat ed by the study 

pro to col; and, above all, the choice of com-

par a tor is ar bi trary and does not nec es sar-

i ly re flect real-life prac tice.

Mod els may take the form of sim ple de-

ci sion anal y sis trees, which are ap pro pri-

ate for acute episodes. How ev er, this ap-

proach may be too sim plis tic for de scrib-

ing sit u a tions in which there are sev er al al-

ter na tive ac tions, sit u a tions in which prob-

a bil i ties may change over time, or chron ic 

dis eases (such as schizo phre nia) in which 

the same de ci sions are fre quent ly re peat-

Fig. 1 8 Re lapse mod el

Fig. 2 8 Com pli ance mod el

Fig. 3 9 In sti tu tion mod el
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lapse even though they are com pli ant with 

their treat ment reg i men, but re lapse re sult-

ing from non com pli ance pre sents more se-

ri ous con se quences. Wei den et al. found 

that re lapse in non com pli ant pa tients was 

more com mon, dis rup tive, and se vere 

[16]. Hence, a 10 re duc tion in re lapse ra-

tes was shown for pa tients com pli ant with 

their treat ment reg i men. An il lus tra tion 

of a com pli ance mod el can be found in 

. Fig. 2.

In this case the in cre men tal cost is 

USD 4,000, and the in cre men tal ef fec tive-

ness is −0.188, which rep re sents a dif fer-

ence of 4.8 weeks with out re lapse. The dif-

fer ence be tween ef fec tive ness and cost is 

re duced when the com pli ance rate is in tro-

duced in the mod el.

In sti tu tion mod el

A num ber of pa tients with schizo phre nia 

are un able to live with their fam i lies or in 

the com mu ni ty and re quire in sti tu tion al i-

sa tion. These pa tients are ex pect ed to ha-

ve a 50 in crease in com pli ance be cause 

of clos er sur veil lance by treat ment staff, 

and sev er al pub lished ar ti cles sug gest that 

com pli ance is high er among in pa tients 

than out pa tients [17, 18].

In this mod el, the in cre men tal cost is 

USD 3,900 and the in cre men tal ef fec tive-

ness is −0.187, which amounts to a dif fer-

ence of 4.8 weeks with out re lapse. The 

Δ ef fec tive ness of −0.187 in the mod el 

equals a dif fer ence of 4.8 weeks with out re-

lapse, which does not dif fer from the pre vi-

ous com pli ance mod el. The in tro duc tion 

of the in sti tu tion al vari able in the mod el 

does not mod i fy the dif fer ence in ef fec tive-

ness nor does it sig nif i cant ly al ter the dif-

fer ence in costs. An ex am ple of an in sti tu-

tion mod el can be seen in . Fig. 3.

Dropout mod el

It is com mon in schizo phre nia pa thol o gy 

that pa tients who drop out of health ca-

re sys tems of ten reap pear at hos pi tals lat er, 

ex pe ri enc ing re lapse. An es ti mat ed cost of 

dropout has been en tered in the mod el il-

lus trat ed in . Fig. 4.

In this sce nario, the in cre men tal cost 

is USD 3,700, and the in cre men tal ef fec-

tive ness is −0.180, which rep re sents a dif-

fer ence of 4.6 weeks with out re lapse. The 
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Ab stract

Phar ma coeco nom ic eval u a tions are im por-

tant el e ments in the de ci sion mak ing pro-

cess, and de ci sion tree anal y ses are sta tis-

ti cal mod els that an a lyse both clin i cal and 

eco nom ic con se quences of med i cal ac tions. 

Us ing one the o ret ic mod el, key con found-

ing vari ables were iden ti fied that con sti tut-

ed a stan dard ised frame work for eco nom ic 

eval u a tion of schizo phre nia man age ment. 

The ex tent to which they were in clud ed in 

sev er al pre vi ous ly pub lished schizo phre nia 

mod els was ap praised. Five dif fer ent mod-

els were de vel oped, and a sys tem at ic re-

view of schizo phre nia mod elling stud ies 

was con duct ed. Re sults in di cate that atyp i-

cal an tipsy chotics may be more or less cost-

ef fec tive de pend ing upon whether key con-

found ing vari ables were tak en into ac count, 

but vig i lance is war rant ed when as sess ing 

data be cause se ri ous dis crep an cies can oc-

cur be tween dif fer ent meth ods of anal y sis. 

A need for stan dard ised schizo phre nia phar-

ma coeco nom ic mod els ex ists. Ad di tion al ly, 

so cial re ha bil i ta tion should be con sid ered 

be cause this may also in flu ence out comes. 

Stan dar d is ing mod elling tech niques will fa-

cil i tate ad her ence to guide lines is sued by de-

ci sion mak ers.

Key words

Atyp i cal an ti psy chot ic · 
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dif fer ence in ef fec tive ness and cost is re-

duced when the dropout vari able is in tro-

duced in the mod el.

Switch mod el

Pa tients who do not re spond to or can not 

tol er ate a par tic u lar treat ment re quire a 

change to dif fer ent med i ca tion. Some pa-

tients switch from typ i cal to atyp i cal an-

tipsy chotics, and for oth ers the re verse is 

true. One ex pla na tion for switch ing from 

atyp i cals to typ i cals is that atyp i cals, with 

the ex cep tion of risperi done, are not avail-

able in de pot form. Cost con sid er a tions 

may be an oth er fac tor [7]. Re gard less of 

the rea son for switch ing, non re spon ders 

to strat e gy A switch to B or vice ver sa, 

and a cost of switch ing (ad di tion al con sul-

ta tions, etc.) is in tro duced in the mod el, 

as il lus trat ed in . Fig. 5. In this sce nario, 

the in cre men tal cost es ti mat ed from this 

hy po thet i cal mod el is USD 4,000 and the 

in cre men tal ef fec tive ness is −0.180, which 

amounts to a dif fer ence of 4.6 weeks with-

out re lapse. The in tro duc tion of the switch 

vari able in the mod el in creas es the dif fer-

ence in cost but does not mod i fy the dif fer-

ence in ef fec tive ness.

Mixed case mod el

Risks and costs of re lapse are quite dif-

fer ent among sub groups of pa tients with 

schizo phre nia, as dem on stra ted by a 6-

month prospec tive co hort [19]. In this 

mod el, three groups of pa tients were iden-

ti fied: in sti tu tion alised pa tients, in ten sive 

care pa tients, and mod er ate care pa tients, 

and rates of re lapse were 2, 8, and 

10, re spec tive ly. The 6-month cost of re-

source util i sa tion when re lapse oc curred 

was USD 42,300 for in sti tu tion alised pa-

tients, USD 18,900 for in ten sive care pa-

tients, and USD 2,900 for the mod er ate 

pop u la tion. When re lapse did not oc cur, 

costs de creased to USD 36,900 for the in-

sti tu tion alised pa tients, USD 18,500 for 

the in ten sive care pa tients, and USD 1,500 

for the mod er ate care pa tients. Con sid er-

ing that costs de crease 24-fold when pa-

tients are trans ferred from an in sti tu tion 

to a less-man aged care set ting, it is im por-

tant to iden ti fy each in di vid u al set ting and 

not con sid er them as one group. In tro duc-

ing this in for ma tion to the mod el will, in 
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ef fect, bal ance cost and ef fec tive ness be-

tween atyp i cal and typ i cal an tipsy chotics.

Sum ma ry of the the o ret ic mod el 
de vel op ment

To bet ter un der stand the im pact of in clud-

ing an ex tra con found ing fac tor in a schizo-

phre nia mod el, we have gath ered all the re-

sults (Δ cost, Δ ef fec tive ness) from the dif-

fer ent mod els and sum marised them in 

. Ta ble 2. As con found ing fac tors are ad-

ded to the mod el, the mar gin al cost-ef fec-

tive ness de creas es or in creas es along with 

the mar gin al cost-ef fec tive ness ra tio.

Lit er a ture re view of mod elling 
stud ies in schizo phre nia

A re view of all pub lished mod els in schizo-

phre nia was con duct ed to an a lyse the ex-

tent to which ex am ples of ex ist ing mod-

els con sid er key con found ing fac tors. In-

clu sion cri te ria for our anal y ses were the 

use of a mod elling tech nique to as sess the 

costs and out comes of dif fer ent phar ma-

co log ic treat ment stra te gies and all lev-

els of care, no tably in pa tient, out pa tient, 

and day care treat ments. Our com ments 

will cen tre on the treat ment com para tors, 

ther a peu tic reg i mens, ef fi ca cy/ef fec tive-

ness pa ram e ters, ex clu sion of key vari-

ables and as sump tions, and oth er fac tors. 

Be cause all of the mod els are based on as-

sump tions, their ap pro pri ate ness was de-

ter mined, un less specif i cal ly stat ed, by 

the in di vid u al au thors them selves. Oth-

er con sid er a tions such as the data in puts 

and re sults were ex am ined. When re view-

ing the dif fer ent pa pers, the fol low ing as-

pects were con sid ered: the time frame 

for the adopt ed per spec tive, the pos si bil-

i ty of ti tra tion, the use of the most ap pro-

pri ate mod el (i.e. de ci sion anal y sis, Mar-

kov, or a com bi na tion there of) for the ti-

me frames con sid ered, and rea son able 

prob a bil i ties de rived from ap pro pri ate tri-

als. Also con sid ered were the func tions 

of ex pert pan els, meta anal y ses of the lit-

er a ture, ap pro pri ate costs (i.e. di rect and/

or in di rect costs), and ap pro pri ate out-

comes (i.e. cost-ef fec tive ness, cost-ef fi ca-

cy, and cost-util i ty). We be lieve the pres-

ent se lect ed re views re pres ent the over all 

sta tus of pub lished mod elling stud ies in 

the treat ment of schizo phre nia. A Boole-

an search of Med line us ing the terms “de-

ci sion sup port tech nique,” “cost-ef fec tive-

ness,” “phar ma coeco nom ic,” “an ti psy chot-

ic,” “neu ro lep tic,” and “schizo phre nia,” for 

the years 1990–2004 re vealed 20 dif fer ent 

ar ti cles. We elim i nat ed two stud ies that 

only mod elled the cost of treat ing schizo-

phre nia [20, 21]; two stud ies [22, 23] ba-

sed on pre vi ous ly pub lished mod els by 

Al mond and O’Don nell in 1998 [24] and 

Glen nie in 1997 [25]; one study in Span-

ish [26]; one cost-of-ill ness mod el [27]; 

Ta ble 1

Base case costs (USD as of 1997) 

and prob a bil i ties used in the five 

mod els

Fac tor Unit

Cost of drug A $1,500

Cost of drug B $750

Cost of re lapse $67,000

Cost of non-re lapse $42,000

Cost of dropout $10,000

Cost of switch $1,000

Rate %

Re lapse rate of strat e gy A 30%

Re lapse rate of strat e gy B 50%

Non-com pli ance rate 40%

In sti tu tion al rate 10%

Dropout rate 4%

Switch rate drug A 30%

Switch rate drug B 40%

Source: database of schizo phre nia pa tients in 
the catch ment area of Pau, France [19]

Ta ble 2

Sum ma ry of the the o ret ic mod el de vel op ment (round ed sums; K=thou sand)

Model Δ Cost (USD as of 1997) Δ Ef fec tive ness time with out re lapse

Re lapse 4.3 K –0.200

Com pli ance 4.0 K –0.188

In sti tu tion 3.9 K –0.187

Dropout 3.7 K –0.180

Switch 4.0 K –0.180

Ta ble 3

Overview of ar ti cles in clud ed in the re view (DB dou ble-blind)

Ref er ence Study de sign: length, mod el type Anal y sis

Da vies LM, 

Drum mond MF (1993)

1 year + life time, de ci sion an a lyt ic 

mod el

Cost-ef fec tive ness anal y sis

Glaz er WM, 

Ereshef sky L (1996)

1 year, de ci sion an a lyt ic mod el Cost-ef fec tive ness anal y sis

Glen nie JL (1997) 1 year + life time, de ci sion an a lyt ic 

mod el

Cost-util i ty anal y sis

Lau ri er C et al. (1997) 9 days, de ci sion an a lyt ic mod el Cost-ef fec tive ness anal y sis

By rom B et al. (1998) 8 weeks + 1 year, de ci sion an a lyt ic 

mod el

Cost-ef fec tive ness anal y sis

Palmer CS et al. (1998) 3 months + 5 years, Markov mod el Cost-ef fec tive ness anal y sis

Da vies A et al. (1998) 2 years, de ci sion an a lyt ic mod el Cost-ef fec tive ness anal y sis

Al mond S, 

O’Don nell O (1998)

5 years, Markov pro cess mod el Cost-ef fec tive ness anal y sis

Launois R et al. (1998) 10 years, Markov pro cess mod el Cost-ef fec tive ness anal y sis

Al mond S, 

O’Don nell O (2000)

5 years, Markov pro cess mod el Cost-ef fec tive ness anal y sis

Lecomte P et al. (2000) 1 year, semi-Markov mod el Cost-ef fec tive ness anal y sis

Tilden D et al. (2002) 5 years, Markov mod el Cost-ef fec tive ness anal y sis

Gan gu ly R et al. (2003) 1 year, de ci sion an a lyt ic mod el Cost-ef fec tive ness anal y sis
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and one study that was not based on a re-

al cost-ef fec tive ness mod el [28]. In the 

end, 13 ar ti cles were cho sen to be in clud-

ed in this re view. . Ta ble 3 de picts the ty-

pes of mod elling for each of the 13 stud-

ies se lect ed.

Dis cussing and ap prais ing pub lished 

mod els helps as sim i late new in for ma tion 

and eval u ate the mod els’ eco nom ic and ef-

fec tive ness strengths and weak ness es. It is 

im por tant to eval u ate var i ous types of stu-

dy de signs by length, mod el type, and sty-

le of anal y sis. The fol low ing sec tion pre-

sents a short de scrip tion and as sess ment 

of 13 dif fer ent stud ies.

Da vies LM, Drum mond MF (1993) 
As sess ment of costs and ben e fits 
of drug ther a py for treat ment-
re sis tant schizo phre nia in the 
Unit ed King dom. Br J Psy chi a try 
162:38–42 [29]

This study was a clin i cal de ci sion tree mod-

el based on a Unit ed States (US) cost-ef-

fec tive ness anal y sis (CEA) of clo za pine 

for in pa tients with long stand ing, treat-

ment-re sis tant schizo phre nia. The two 

time frames cho sen to il lus trate ex pect ed 

net sav ings and out comes per per son were 

1 year and an en tire life time. A Del phi pan-

el of five British psy chi a trists as sessed how 

use of re sources would have dif fered in the 

Unit ed King dom (UK). Pa tient out comes 

were de fined as the num ber of years with 

mild or no dis abil i ty.

As sess ment. Even though the au thors ad-

mit ted that they adapt ed the US mod el to 

a UK set ting, it can not be as sumed that US 

man age ment of treat ment-re sis tant schizo-

phre nia would be the same as in the UK. 

The au thors list ed dif fer ent path prob a bil-

i ties, but the prob a bil i ties for dis charge to 

a group home were not giv en. Sub se quent 

and non sub se quent hos pi tal ad mis sions 

were not bro ken down into two sep a rate 

prob a bil i ties, where as two path pos si bil i-

ties ap pear in the de ci sion tree. Ad di tion-

al ly, dif fer ent prob a bil i ty names ap pear in 

the ta bles and the mod el, thus ren der ing 

them con fus ing. As sess ing how use of re-

sources would have dif fered in the UK was 

a pos i tive el e ment in the study, but the un-

known pro cess by which the Del phi pan el 

was com posed is ques tion able.

Glaz er WM, Ereshef sky L (1996) 
A phar ma coeco nom ic mod el of 
out pa tient an ti psy chot ic ther a py 
in “re volv ing door” schizo phren-
ic pa tients. J Clin Psy chi a try 
57(8):337–345 [30]

This clin i cal de ci sion anal y sis in di cates 

that un der a va ri ety of as sump tions, 

switch ing a “re volv ing door” pa tient with 

schizo phre nia to a de pot med i ca tion for 

out pa tient main te nance ther a py could re-

sult in low er to tal di rect treat ment costs. 

Cov er ing a time frame of 1 year, this cost-

ef fec tive ness anal y sis em ployed a mod el 

de signed to take into ac count com pli ance 

and as so ci at ed re hos pi tal i sa tion rates and 

to com pare the di rect treat ment costs as-

so ci at ed with al ter nate out pa tient an ti psy-

chot ic stra te gies for “re volv ing door” pa-

tients.

As sess ment. The mod el is a sim ple de ci-

sion an a lyt ic mod el that con sid ers com-

pli ance and then ad her ence to drug ther-

a py (sta ble, ex ac er ba tion) and as so ci at ed 

re hos pi tal i sa tion. The study lacked sys-

tem at i cal ly col lect ed data, and the prob a-

bil i ties were based on the au thors’ clin i cal 

ex pe ri ences. The cho sen time ho ri zon of 

1 year can be jus ti fied when con sid er ing 

com pli ance as the only vari able. How ev er, 

be cause schizo phre nia is a long-term and 

of ten chron ic dis ease, a life time im pact 

of the dif fer ent drug stra te gies might al-

so have been con sid ered. Some what alarm-

ing, due to the fact that they were not dis-

cussed in the pa per, were the rep re sen ta-

Fig. 4 8 Dropout mod el

Fig. 5 8 Switch mod el
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tion and use of costs de rived from the au-

thors’ own in sti tu tions.

Glen nie JL (1997) Phar ma coeco-
nom ic eval u a tions of clo za pine in 
treat ment-re sis tant schizo phre nia 
and risperi done in chron ic schizo-
phre nia. Tech nol o gy overview: 
phar ma ceu ti cals. Cana di an Co or di-
nat ing Of fice for Health Tech nol o gy 
As sess ment (CCO H TA), Ot tawa, 
is sue 7.0 [25]

This cost-ef fec tive anal y sis sought to eval u-

ate treat ment se quences for clo za pine and 

risperi done. The au thors con struct ed de-

ci sion anal y sis mod els based on the lit er a-

ture and ex pert pan el in put. The ba sic de-

sign for each tree high light ed a spe cif ic 

drug and then de lin eat ed pos si ble down-

stream events that in clud ed tol er a bil i ty, 

“suc cess” ver sus “fail ure,” dis charge from 

hos pi tal, and re lapse. The risperi done tree 

also in cor po rat ed the de vel op ment of EPS 

into its de sign.

As sess ment. The de ci sion an a lyt ic mod-

el was not il lus trat ed in the pa per, thus 

ren der ing it dif fi cult for the read er to vi-

su al ise its struc ture. The com po si tion of 

the ex pert pan el, their in volve ment in 

the con struc tion of the mod el, and their 

meth od of agree ment was un clear. The 

stud ies used in the two mod els were of 

mod er ate ly short du ra tion (6–8 weeks), 

and the au thors them selves recog nise that 

their work did not ex plic it ly re port on eco-

nom i cal ly rel e vant pa ram e ters. The mod-

el used short-term data to es ti mate events 

over a 1-year pe ri od, the re sults of which 

were then ex trap o lat ed over 37 years. This 

prob a bly bi ased the re sults. Key vari ables 

such as com pli ance or a switch to an al ter-

na tive an ti psy chot ic were not in clud ed in 

the mod el.

Lau ri er C, Ken nedy W, Lachaine 
J, Gariepy L, Tessier G (1997) Eco-
nomic eval u a tion of zu clopenthixol 
ac e tate com pared with in ject able 
ha lo per i dol in schizo phren ic 
pa tients with acute psy cho sis. 
Clin Ther 19(2):316–329 [31]

A cost-ef fec tive ness anal y sis of in tra mus-

cu lar zu clopenthixol ac e tate and in tra-

mus cu lar ha lo per i dol was per formed us-

ing the Que bec Health Care Sys tem per-

spec tive. To tal costs as so ci at ed with both 

drugs were mod elled us ing a de ci sion tree 

built around the num ber of in jec tions nec-

es sary to achieve sta bil i sa tion. Pa tients 

were as sessed for a to tal of 9 days af ter 

start ing treat ment. Costs were es tab lished 

from ex pert pan el in put as well as from re-

view ing pa tient files. Only di rect med i cal 

costs were con sid ered, and pub lished lit er-

a ture was the prin ci pal source of com par a-

tive data for clin i cal out comes.

As sess ment. Of all reg is tered pub lished 

mod els con cern ing schizo phre nia, this 

may be one of the sim plest. It is an un com-

pli cat ed clin i cal de ci sion an a lyt ic mod el 

and by no means an acute ep i sode man-

age ment mod el. Its short time ho ri zon of 

only 9 days does not fall with in any re cog-

ni sed rec om men da tions. How ev er, if this 

mod el were con sid ered a “sub mod el,” it 

might be able to be used as part of a glob-

al mod el or as an in ter ven ing fac tor in the 

con trol of an acute ep i sode of schizo phre-

nia. Fi nal ly, the com po si tion of the ex pert 

pan el was ac cord ing to stan dard, but the 

re port did not state how agree ment was 

reached (i.e. Del phi rounds).

By rom B, Gar ratt C, Kil patrick AT 
(1998) In flu ence of an ti psy chot ic 
pro file on cost of treat ment of 
schizo phre nia: a de ci sion anal y sis 
ap proach. Int J Psy chi a try 
2:129–138 [32]

The au thors pres ent a health eco nom ic 

mod el for the treat ment of an acute ep i-

sode of schizo phre nia and its sub se quent 

con trol through main te nance treat ment. 

Its pre dic tions in di cate that re port ed clin-

i cal pro files of atyp i cal an tipsy chotics 

could lead to sig nif i cant sav ings and lar-

ge im prove ments in ef fec tive ness over 

con ven tion al ther a py. A de ci sion an a lyt ic 

mod el was used to make a cost-ef fec tive 

anal y sis and was di vid ed into two mod-

ules, each rep re sent ed in de ci sion tree 

form. The first re lates to the man age ment 

of an acute ep i sode of schizo phre nia, and 

the sec ond to the sub se quent sta bil i sa tion/

main te nance pe ri od of treat ment. De fault 

val ues for each pa ram e ter were ob tained 

from the lit er a ture. A meta-anal y sis was 

used to re port av er age com pli ance rates 

for com pli ant and non com pli ant pa tients 

re ceiv ing typ i cal an ti psy chot ic treat ment.

As sess ment. Giv en the repet i tive na ture 

of schizo phre nia, com bin ing the au thor’s 

two-part de ci sion an a lyt ic mod el with 

a Markov mod el may have been a bet ter 

idea. The cho sen time hori zons of 8 weeks 

and 1 year cor re spond ed to the length of 

the clin i cal tri al, but it would have been in-

ter est ing to con sid er life time pre dic tions 

as well. As sum ing that pa tients will re-

lapse only once in a year seems quite con-

ser va tive, as does the as sump tion that the 

tim ing of re lapse could be uni form ly dis-

tribut ed across the same pe ri od. The mod-

el is lim it ed by the ex per i men tal data avail-

able and does not con tain a dropout or a 

switch arm. How ev er, there is trans paren-

cy about the prob a bil i ties im ple ment ed, 

and the dif fer ent ex per i ments (sen si tiv i-

ty anal y ses on vari ables) make it pos si ble 

to de tect the in flu ence of the an ti psy chot-

ic pro file.

Palmer CS, Re vic ki DA, Gen du so LA, 
Ham il ton SH, Brown RE (1998) A 
cost-ef fec tive ness clin i cal de ci sion 
anal y sis mod el for schizo phre nia. 
Am J Man ag Care 4(3):345–355 [33]

The au thors em ployed a de ci sion an a lyt-

ic mod el to de ter mine the cost-ef fec tive-

ness of treat ments and out comes that pa-

tients treat ed for schizo phre nia may ex-

pe ri ence dur ing a 3-month cy cle over a 

5-year pe ri od. In cas es where clin i cal tri-

al re sults were un avail able, pa ram e ter es-

ti mates were based on pub lished med i cal 

lit er a ture and the ad vice of ex perts from 

an 11-mem ber in ter na tion al ad vi so ry pan-

el com posed of psy chi a trists and health 

economists.

As sess ment. Be cause the au thors cho-

se to use a Markov mod el, it would have 

been in ter est ing to make life time cal cu la-

tions. Mea sures of health util i ty were ba-

sed on the cal cu la tion of qual i ty-ad just ed 

life years. These were es ti mat ed from stan-

dard gam ble util i ties as signed to hy po thet-

i cal schizo phre nia-re lat ed health states 

by 12 psy chi a trists in the UK. The ap pro-

pri ate ness of this meth od and the ex clu-

sive use of psy chi a trists may be a top ic for 
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fur ther dis cus sion. When look ing close-

ly at the “treat ment tree” and in par tic u-

lar at the “switch 2” arm, it is not stat ed to 

where or to what the pa tient was switched. 

Fur ther more, sui cide seems to be the only 

cause of death in the mod el, where as oth-

er caus es of mor tal i ty (no tably car dio vas-

cu lar events) are far from be ing neg li gi ble 

for this pop u la tion. In the ta bles, no prob-

a bil i ties are giv en for the first four arms 

of the “symp toms tree.” It is also in ter est-

ing to note that the “no ther a py” strat e-

gy ex hibits low er re lapse rates than the 

three oth er phar ma cother a pies from cy-

cle 3 and be yond. More over, the pro cess 

by which agree ment was reached with in 

the ex pert pan el was not stat ed, nor was it 

clear whether they had par tic i pat ed in the 

con struc tion of the glob al de ci sion tree. 

Fi nal ly, one of the ef fec tive ness out comes 

used in the mod el was the Brief Psy chi at-

ric Rat ing Scale (BPRS) score. The ex tent 

to which this score is suit ed for long-term 

mod elling should be ex am ined in fur ther 

de tail.

Da vies A, Lan gley PC, Keks NA, 
Catts SV, Lam bert T, Schweit zer I 
(1998) Risperi done ver sus 
ha lo per i dol: II. Cost-ef fec tive ness. 
Clin Ther 20(1):196–213 [34]

The au thors de vel oped a de ci sion an a lyt ic 

mod el to es ti mate the com par a tive ef fec-

tive ness of risperi done and ha lo per i dol 

in pa tients with schizo phre nia. The mod-

el con sist ed of a de ci sion tree that sim u lat-

ed the treat ment of pa tients with chron ic 

schizo phre nia and tracked dis tri bu tion 

along dif fer ent path ways over a 2-year pe-

ri od. The mod el was built us ing the re sults 

of a meta anal y sis of ef fi ca cy, tol er a bil i ty, 

dropout rates, and in for ma tion from the 

lit er a ture as well as ad vice from a pan el of 

psy chi at ric ex perts.

As sess ment. The rea sons for se lect ing a 2-

year time ho ri zon were not suf fi cient ly set 

forth and led us to ques tion why cost-ef-

fec tive ness cal cu la tions were not cal cu lat-

ed for those pa tients with chron ic schizo-

phre nia. The trans paren cy of the con struc-

tion of the mod el was quite good; how ev er, 

the com po si tion of the group con struct ing 

the mod el re mains un clear. The prob a bil i-

ties not found in the meta anal y sis were as-

signed based on an open dis cus sion with 

the pan el. Again, not only was the com po-

si tion of the pan el un known but the pro-

cess of agree ment was not iden ti fied. All 

the prob a bil i ties were not list ed in the ta-

bles and, as such, did not en able a re anal y-

sis of the mod el. Fi nal ly, key vari ables such 

as dropout and switch were not in clud ed 

in the mod el.

Al mond S, O’Don nell O (1998) 
Cost anal y sis of the treat ment of 
schizo phre nia in the UK: a com par i-
son of olan za p ine and ha lo per i dol. 
Phar ma coeco nomics 
13(5 Pt 2):575–588 [24]

A de ci sion tree sim u la tion mod el was 

used to ex am ine the costs as so ci at ed with 

the treat ment of pa tients with schizo phre-

nia. The au thors em ployed a Markov pro-

cess to it er ate pa tients through a se ries of 

20 three-month cy cles. Dur ing each cy cle, 

pa tients re ceived treat ment and faced the 

prob a bil i ties of ex pe ri enc ing events such 

as re lapse or dropout. Pa ram e ter val ues 

were tak en from ei ther an in ter na tion al 

ran dom is ed clin i cal tri al or from the rel e-

vant lit er a ture and were the same as tho-

se used in the ap pli ca tion of the mod el in 

US.

As sess ment. The val ues and out comes 

used in the anal y sis were de rived from 

in ter na tion al clin i cal tri al data. While 

the tri al in clud ed some UK par tic i pants, 

the num ber was rel a tive ly low (too low, 

in fact, for UK-spe cif ic tri al data to be 

used). To es tab lish the cost-ef fec tive ness 

of olan za p ine in a UK con text, it would 

have been prefer able to rely on UK da-

ta to es ti mate pa ram e ter val ues and out-

comes. The man age ment of schizo phre-

nia dif fers from coun try to coun try; the 

mod el should have been adapt ed to the 

UK and not sim ply copied from the US. 

In the UK, a sub stan tial pro por tion of 

pa tients with schizo phre nia are treat ed 

with med i ca tions ad min is tered in de pot 

form. This fact alone lim its the ap pli ca bil-

i ty of the US re sults. Ex am ples of prob a bil-

i ties not list ed in the ta bles in clude “stay 

on agent” as well as “switch 1.” The mod el 

con struc tion is not spec i fied. The BPRS 

score was used as one of the ef fec tive ness 

mea sure ments, but the ap pro pri ate ness of 

this score for long-term mod elling could 

have been con sid ered.

Launois R, Graf von der Schu len-
berg M, Knapp M, Tou mi M (1998) 
Cost-ef fec tive ness of sertin dole 
ver sus olan za p ine or ha lo per i dol: a 
com pre hen sive mod el. Int J Psy chi-
at Clin Pract 2 [Suppl 2]:79–86 [35]

This study eval u at ed three com pet ing an-

ti psy chot ic drug stra te gies in nor mal prac-

tice us ing a 10-year cost ef fec tive ness mod-

el based on a 6-month Markov cy cle tree. 

The mod el in cor po rat ed five care man-

age ment stra te gies de fined by place of 

res i dence (hos pi tal, man aged care, or pri-

vate home), in ten si ty of care (in ten sive or 

mild), and clin i cal events (EPS, se da tion, 

weight gain, sex u al dys func tion, re lapse). 

Dropout and di rect med i cal costs as so ci at-

ed with the above were also con sid ered.

As sess ment. This Markov mod el in clud-

ed al most all of the key con found ing vari-

ables em pha sised in pre vi ous sec tions. 

How ev er, it did not in clude the pos si bil i ty 

of switch. Ad di tion al ly, prob a bil i ties were 

based on dif fer ent tri als and meta anal y ses. 

The man ner in which the meta anal y ses 

were con duct ed was not spec i fied, nor was 

the com po si tion of the group con struct ing 

the mod el or the way in which they rea-

ched agree ment. The in sti tu tion al i sa tion 

spec i fic i ty in this mod el was unique. It 

al lowed for the group ing of di verse in sti-

tu tions in ho mog e nous cat e gories on an 

in ter na tion al lev el. Mix ing clin i cal sta tus 

with set ting per mit ted the dif fer en ti a tion 

of the qual i ty of life co ef fi cients with ac-

com mo da tion and dis ease sever i ty lev els. 

The study’s long-term time frame was a 

nov el ty among the re viewed pa pers; how-

ev er, it might have been in ter est ing to as-

sess life time im pact as well.

Al mond S, O’Don nell O (2000) 
Cost anal y sis of the treat ment of 
schizo phre nia in the UK: a sim u la-
tion mod el com par ing olan za p ine, 
risperi done and ha lo per i dol. Phar-
ma coeco nomics 17(4):383–389 [36]

This anal y sis is based on the same 5-year 

Markov de ci sion tree sim u la tion mod el 

used in the au thors’ pre vi ous ly re viewed 
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ar ti cle. How ev er, by adding risperi done 

as a third ini tial treat ment node, the au-

thors ex tend ed the mod el. This was ma-

de pos si ble by in clud ing new ly re leased 

data from an in ter na tion al, mul ti cen tre, 

dou ble-blind 28-week prospec tive study 

of 339 in di vid u als.

As sess ment. Be cause this mod el is a con-

tin u a tion of a pre vi ous ly pub lished mod-

el, it was sur pris ing to note that the au-

thors did not cor rect its weak ness es. Con-

se quent ly, the as sess ment does not dif-

fer from that of their 1998 pa per [24], to 

which the in ter est ed read er should re fer.

Lecomte P, De Hert M, Dijk MV, 
Nui jten M, Nuyts G, Pers son U 
(2000) A 1-year cost-ef fec tive ness 
mod el for the treat ment of 
chron ic schizo phre nia with acute 
ex ac er ba tions in Bel gium. Val ue 
Health 3(1):1–11 [37]

A 1-year semi-Markov mod el was con-

struct ed to sim u late the cost-ef fec tive ness 

of atyp i cal (risperi done and olan za p ine) 

and typ i cal (ha lo per i dol) an ti psy chot ic 

treat ments for schizo phre nia. The mod-

el was based on data from the lit er a ture, 

guide lines from the Amer i can Psy chi at ric 

As so ci a tion (APA), and the re sults of dis-

cus sions with ex perts em ploy ing the Del-

phi meth od.

As sess ment. The mod el im proves upon 

the few ex ist ing eco nom ic anal y ses of atyp-

i cal an tipsy chotics. The def i ni tion of re-

sponse used was based on both the Pos i-

tive and Neg a tive Syn drome Scale (PANSS) 

and Clin i cal Glob al Im pres sion (CGI) 

scores, pro vid ing a more glob al mea sure-

ment com pared with the BPRS used in oth-

er stud ies. Fur ther more, the op por tu ni ty to 

de crease the dos age af ter 6 months in case 

of re sponse was in ac cor dance with APA 

guide lines. The use of short er, more fre-

quent cy cles that more close ly fol low clin i-

cal prac tice for as sess ing pa tients per mit-

ted the mod el to re spond to chang es in pa-

tient state with a greater de gree of sen si tiv i-

ty, thus bet ter re flect ing real-life con di tions. 

How ev er, the mod el did not in cor po rate in-

di rect costs; they were ob tained from of fi-

cial tar iff lists, which beg dis cus sion of the 

dis tinc tion be tween tar iffs and charges.

Tilden D, Aris tides M, Med dis D, 
Burns T (2002) An eco nom ic as sess-
ment of que ti ap ine and ha lo per i-
dol in pa tients with schizo phre nia 
only par tial ly re spon sive to 
con ven tion al an tipsy chotics. 
Clin Ther 24(10):1648–1667 [38]

This study as sessed the cost-ef fec tive ness 

of que ti ap ine com pared with ha lo per i dol 

in par tial re spon ders with schizo phre nia 

us ing a 5-year Markov mod el based on 3-

month cy cles. The dif fer ent health states 

in the mod el were de rived from a clin i cal 

tri al of que ti ap ine ver sus ha lo per i dol, and 

the re main ing states were based on tho-

se in Al mond and O’Don nell’s 2000 mod-

el [36].

As sess ment. The val ues and out comes 

used in the anal y sis were de rived from 

in ter na tion al clin i cal tri al data, just as 

in Al mond and O’Don nell’s 2000 mod el 

[36]. There were UK cen tres in the tri al, 

but the orig i nal ar ti cle of the clin i cal tri al 

[39] did not de scribe the per cent age of pa-

tients from the UK. As was men tioned in 

the as sess ment of the mod el of Al mond 

and O’Don nell [36], if one wants to es tab-

lish the cost-ef fec tive ness of olan za p ine in 

a UK con text, it would have been prefer-

able to rely on UK data only to es ti mate 

pa ram e ter val ues and out comes. As in the 

orig i nal mod el pa per, the mod el con struc-

tion is not spec i fied. In con trast to the orig-

i nal mod el, the au thors re placed the BPRS 

score with the PANSS score as an ef fec tive-

ness mea sure ment. Al though PANSS is 

more wide ly re cog ni sed, its ap pro pri ate-

ness for long-term mod elling was not dis-

cussed.

Gan gu ly R, Mill er LS, Mar tin BC 
(2003) Fu ture em ploy a bil i ty, a new 
ap proach to cost-ef fec tive ness anal-
y sis of an ti psy chot ic ther a py. Schi-
zophr Res 63:111–119 [40]

This study used a de ci sion an a lyt ic cost-ef-

fec tive ness mod el to com pare risperi done 

ver sus ha lo per i dol over a 1-year pe ri od us-

ing the num ber of em ploy able per sons as 

a mea sure of ef fec tive ness. This mod el is 

an ex ten sion of the mod el for schizo phre-

nia out pa tients by Glaz er and Ereshef sky 

[30], to which the au thors added ter mi nal 

branch es for as sess ing cog ni tion and ex ec-

u tive func tion ing. A Monte Car lo sim u la-

tion pro ce dure was used to gen er ate the 

num ber of pa tients in each health state.

As sess ment. The mod el is a sim ple de ci-

sion an a lyt ic mod el that con sid ers com-

pli ance and health states (sta ble, ex ac er-

bat ed, and hos pi talised) and em ploy a bil i-

ty. It can be ques tioned whether “em ploy-

a bil i ty” is an ac cu rate mea sure of chang es 

in health sta tus, as it is known that the-

re is high un em ploy ment among pa tients 

with schizo phre nia. The cho sen time ho ri-

zon of 1 year was jus ti fied when con sid er-

ing com pli ance as the only vari able. With 

the ad di tion of em ploy a bil i ty, how ev er, a 

lon ger pe ri od would have been suit able. 

The au thors used Glaz er and Ereshef sky’s 

1996 [30] es ti mates of re source util i sa tion, 

which were based on data from the lat ter’s 

own in sti tu tion. The ques tion of whether 

these data were rep re sen ta tive re mains 

unan swered.

Dis cus sion and lim i ta tions

The in ten tion of the pres ent re view was 

to es tab lish a ref er ence point from which 

var i ous at tributes could be stud ied and to 

im prove fu ture phar ma coeco nom ic mod-

els. Con found ing fac tors are rarely con sid-

ered in mod elling stud ies. Fur ther more, at-

tributes such as the struc ture of the mod-

el, ex pert pan el use, sen si tiv i ty anal y ses, 

time frames, type of anal y sis, and mod el 

de sign are not sys tem at i cal ly em ployed. 

The most re al is tic and il lus tra tive mod el 

de sign for chron ic dis eases such as schizo-

phre nia would be a com bi na tion of the 

Markov pro cess and a de ci sion anal y sis 

tree. Markov mod els cov er the pos si bil i-

ty of pa tients tran si tion ing back and forth 

be tween health states when they en ter a 

new cy cle, while de ci sion tree anal y ses re-

veal dis tinct paths and prob a bil i ties. Few 

pub lished stud ies have em ployed this tech-

nique.

The most com mon type of anal y sis 

rec om mend ed by of fi cial guide lines is a 

cost-ef fec tive ness study [41]. The ma jor i-

ty of stud ies re viewed con duct ed this ty-

pe of anal y sis. One study even con duct ed 

a cost-util i ty anal y sis [42]. The ide al time-

frame is one ca pa ble of pro ject ing data 

through out a pa tient’s life time. In fact, sev-
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er al guide lines rec om mend that the time-

frame of an in for ma tive pre dic tion mod-

el be 5 years, prefer ably with the abil i ty to 

pro ject through out a pa tient’s life time [15]. 

Yet in our re view we no ticed that the time-

frame adopt ed de pend ed on the per spec-

tive and data in cor po rat ed into the mod el. 

Most of the stud ies used short-term data 

with short-term re sults. Only four of the 

13 stud ies con sid ered a time frame ex ceed-

ing or equiv a lent to 5 years. Giv en schizo-

phre nia’s chron ic na ture and fre quent 

lengthy du ra tion, long-term time frames 

would be prefer able.

Most of the stud ies con sid ered used 

some form of ex pert pan el. There was of-

ten a lack of trans paren cy as to com po si-

tion and meth od of agree ment; the au-

thors sim ply stat ed the pan el’s ex is tence or 

that a Del phi pan el was em ployed. Evans 

and Craw ford [43] sug gest that the terms 

used to de scribe the pro cess by which an 

ex pert opin ion pan el is cre at ed for phar ma-

coeco nom ic eval u a tion stud ies are fraught 

with in con sis ten cies and rank ex pert opin-

ion use, stat ing that mod el val i da tion is 

their most im por tant func tion and prob a-

bil i ty es ti ma tion their least im por tant role. 

In the pub lished ar ti cles re viewed in this 

re search, ex pert pan el par tic i pa tion in ei-

ther mod el val i da tion or prob a bil i ty es ti-

ma tion was nev er spec i fied.

Sen si tiv i ty anal y ses can only par tial ly 

cor rect for bi as es in prob a bil i ty es ti ma tion 

in her ent in ex pert opin ion use. Un der no 

cir cum stances can they re pair bi as es gen-

er at ed by a faulty mod el [44].

Of the mod elling stud ies re viewed in 

this re search, only a few con duct ed sen si-

tiv i ty anal y ses, fre quent ly in the form of 

dif fer ent sce nario anal y ses. The im por-

tance of sen si tiv i ty sce nario anal y ses in 

phar ma coeco nom ic eval u a tions can not 

be stressed enough be cause they per mit 

ro bust ness test ing of the mod el as well as 

prob a bil i ty es ti ma tions. The lit er a ture re-

view il lus trat ed in . Ta ble 4 re veals that 

most of the mod els stud ied did not in-

clude all key con found ing vari ables. In clu-

sion or ex clu sion of vari ables im por tant 

in a med i cal de ci sion tree should be clear-

ly cit ed when re port ing mod elling stud ies. 

Nat u ral ly, the in clu sion/ex clu sion of cer-

tain vari ables de pends on the ob jec tive 

and per spec tive of the mod el. It would ha-

ve been in ter est ing, nev er the less, to as sess 

the re sults ob tained in the stud ied mod-

els had the mis sing key con found ing vari-

ables been in clud ed. This was not pos si ble 

be cause mis sing prob a bil i ties in the pub-

lished stud ies ren dered re con struc tion of 

the mod els near ly im pos si ble.

Ob jec tive ly, the ide al mod el would be 

one ca pa ble of re flect ing usu al prac tice. To 

date, no “gold stan dard” mod el ex ists, and 

all are based upon as sump tions that are 

val i dat ed nei ther a pri ori nor a pos te ri ori. 

Phar ma coeco nom ic mod elling stud ies are 

fur ther hand i capped by lim it ed em pir i cal 

data nec es sary to con struct the mod el, the 

va lid i ty of as sump tions used, and whether 

or not one set ting can be adapt ed to an oth-

er. Fi nal ly, the use of ex pert pan els is harsh-

ly crit i cised due to ques tion able re li abil i ty 

even though they are, at times, the only 

meth od avail able.

Con clu sion

Our re sults ar gue in favour of stan dard-

ised phar ma coeco nom ic mod els for 

Ta ble 4

Lit er a ture re view (√ in di cates that the fac tor/vari able was in clud ed in the mod el)

Study Bet ter cost-ef fec tive 

al ter na tive

Com-

pliance

In sti tu-

tion

Dropout Switch Mixed 

case

Source of prob a bil i ties

Hard data Ex pert pan ela Del phi pan elb

Da vies LM, 

Drum mond MF(1993)

Clo za pine √ √ Yes Yes

Glaz er WM & 

Ereshef sky L (1996)

De pot drug √ Yes Yes

Glen nie JL (1997) Clo za pine/risperi-

done

√ Yes Yes

Lau ri er C et al. (1997) Zu clopenthixol Yes Yes

By rom B et al. (1998) Atyp i cals √ √ √ √ Yes

Palmer CS et al. (1998) Olan za p ine √ √ Yes Yes

Da vies A et al. (1998) Risperi done √ √ √ Yes Yes

Al mond S, 

O’Don nell O (1998)

Olan za p ine √ √ Yes Yes

Launois R et al. (1998) Sertin dole √ √ √ √ Yes

Al mond S, 

O’Don nell O (2000)

Olan za p ine √ √ Yes Yes

Lecomte P et al. (2000) Atyp i cals √ √ √ Yes

Tilden D et al. (2002) Que ti ap ine √ √ √ Yes Yes

Gan gu ly R et al. (2003) Risperi done √ Yes Yes

a Ex pert pan el: col lects prob a bil i ties through in ter views based on per son al be lief and judg ment; b Del phi pan el: has the goal of ob tain ing 
the most re li able con sen sus of a group of ex perts by a se ries of in ten sive ques tion naires in ter spersed with con trolled feed back [42]
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schizo phre nia. The phar ma coeco nom-

ic mod el is a unique tool for test ing hy-

pothe ses and iden ti fy ing the key vari ables 

of cost drivers in schizo phre nia. As so ci at-

ed en vi ron men tal fac tors of a dis ease can 

be in cor po rat ed into it, there by con tribut-

ing to more pre cise cal cu la tions and ac-

cu rate fi nal anal y sis. In the field of men-

tal health – and es pe cial ly in schizo phre-

nia – there are a large num ber of vari ables 

that con tribute to de ter min ing drug treat-

ment strat e gy. The prob a bil i ties used in a 

mod el as well as its very struc ture should 

be care ful ly re viewed. No sin gle glob al in-

ter ven tion for the man age ment of schizo-

phre nia ex ists. There fore, com ple men ta ry 

stra te gies should be con sid ered and the 

most rel e vant in clud ed in the de ci sion 

tree when mak ing eco nom ic eval u a tions. 

None of the pub lished mod els stud ied in 

our re search in clud ed non med i cal treat-

ments such as psy cho ther a py, fam i ly ther-

a py, or re ha bil i ta tion. Stan dar d is ing mod-

elling tech niques will fa cil i tate ad her ence 

to guide lines is sued by de ci sion mak ers 

charged with al lo cat ing lim it ed re sources. 

In the same man ner as one can say that a 

clin i cal tri al has been per formed ac cord-

ing to good clin i cal prac tice, it would be 

help ful to be able to state the equiv a lent 

with re spect to phar ma coeco nom ic anal-

y ses. Omis sion of key con found ing el e-

ments can only com pli cate the de ci sion-

mak ing pro cess. Al though they do pos-

sess in her ent bi as es, mod els re main the 

best meth od of ob tain ing re al is tic as sess-

ments of med i cal in ter ven tions. This ar-

ti cle has been writ ten with the hope that 

peer re view will help re fine our ob ser va-

tions and take stan dard i s a tion of mod-

elling tech niques one step fur ther to wards 

bet ter cost-ef fec tive ness anal y ses.
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