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SUMMARY 
We studied differences in outcome and characteristics among 29 clinical sites of a multisite, double-blind 
antidepressant trial for geriatric depression. Six hundred and seventy-one outpatients aged 60 years or older 
(mean f SD = 67.7 5.7) met DSM-111-R criteria for unipolar major depression, had baseline 17-item Hamilton 
Depression Rating Scale (HAMD17) scores 2 16 and were randomized to fluoxetine (20 mg daily) or placebo. EtTect 
sizes (ESs, expressed as mean differences between effects divided by the pooled standard deviation of the differences) 
were calculated for each site using selected outcome measures. ES ranged from 1.84 (favoring fluoxetine) to -0.91 
(favoring placebo) for incidence of remitters (endpoint HAMD17 total score of < 8). A large, positive ES favoring 
fluoxetine for remission rates (ES 2 0.65) was found at only six sites, moderate ES (0.35-0.64) at eight and small ES 
(0-0.34) at seven; ES favored placebo ( < 0) at eight of 29 sites. Private clinics showed an overall HAMD17 ES for 
change scores more than twice that of university sites. These results suggest that individual practitioners may have 
vastly different clinical experiences in large, multisite trials for geriatric depression. Interrater reliability, subject 
selection, recruitment, inadequate or fixed dosing, few patients per site, brief study duration, heterogeneity of 
geriatric depression, financial incentive and characteristics of individual sites may contribute to response variability. 
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Major advantages of multisite, randomized clinical 
trials include large sample size, reduced time for 
subject recruitment, a broadening of the represent- 
ativeness and generalizability of the study sample 
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and the ability to identify possible heterogeneity 
among sites. Multisite studies also minimize the 
possibility that idiosyncratic results at a single site 
are overgeneralized. 

Recently, a multisite, double-blind placebo- 
controlled trial of fluoxetine for geriatric major 
depression was completed (Tollefson and Holman, 
1993; Tollefson et af., 1995). This study is note- 
worthy as the first large sample size, placebo- 
controlled trial in geriatric depression. Despite the 
large number of subjects included ( N  = 671), there 
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was no significant difference between fluoxetine 
(20 mg/day) and placebo in the 17-item Hamilton 
Rating Scale for Depression (HAMD17) 
(Hamilton, 1960) mean change scores, but a 
significantly higher incidence of remission (ie 
endpoint HAMD17 < 8) for fluoxetine compared 
with placebo (27.6% vs 16.7%, p=O.OOl). The 
small magnitude of response to fluoxetine was 
surprising since fluoxetine is considered an 
efficacious treatment in the elderly when compared 
to tricyclic antidepressants in smaller-size studies 
(Feighner et al., 1988; Klawansky, 1994). Along 
with nortriptyline, it is recommended for the 
treatment of late life depression by the Depression 
Guideline Panel of the Agency for Health Care 
Policy Research (1993). 

This large-scale clinical trial provides the first 
opportunity to examine variability among clinical 
sites treating elderly depressed outpatients under 
one protocol. The purpose of the present study is to 
evaluate variability of outcomes among sites. In an 
attempt to explain variability, we compared treat- 
ment groups according to demographics (gender, 
race and age) and baseline levels of depression 
across sites and affiliation types (university and 
private). 

METHODS 
Subjects 

Subjects were outpatients aged 60 years or older 
who met Diagnostic and Statistical Manual 
of Mental Disorders, Third Edition- Revised 
(DSM-111-R) (APA, 1987) criteria for current 
unipolar major depression, except illness duration 
must have been at least 1 month. Baseline scores of 
at least 16 on the HAMD17 were required for 
inclusion. Reasons for exclusion were scores of 
<25 on the Mini-Mental State Examination 

(Folstein et al., 1975), serious suicidal risk, serious 
or unstable medical comorbidity, other axis I 
DSM-111-R major psychiatric disorder or presence 
of psychosis. Persons with a history of non- 
response to at least two different antidepressant 
drug classes or electroconvulsive therapy within 12 
months were also excluded. Other psychoactive 
drugs (except limited use of chloral hydrate for 
insomnia) were not permitted during the 14 days 
before screening or the 6-week study. The institu- 
tional review boards of all participating sites 
approved the protocol, and all subjects completed 
written informed consent. 

Study design 

After a 1-week, single-blind, placebo lead-in, 
subjects were randomly and blindly assigned to 
fluoxetine, 20 mg daily ( N =  335) or placebo 
( N  = 336) for the next 6 weeks. To exclude placebo 
responders from study participation, subjects with 
2 20% improvement on the HAMD17 during the 
1-week single-blind period were discontinued 
before random assignment. Of the 24 subjects 
who discontinued prior to randomization, a 
maximum of only three patients discontinued at 
any one site. Fluoxetine or placebo doses could be 
reduced to every other day for patients with side- 
effects that made them no longer willing to 
participate. Only 6.6% of the fluoxetine group 
and 2.4% of the placebo group were changed to 
every other day dosing. Nineteen sites made such 
changes, with a maximum of three changes at any 
one site. Weekly capsule counts and daily diaries 
were used to assess compliance. Illness severity was 
measured weekly using several standardized rating 
scales, including the HAMD17, an observer-rated 
instrument, and the Geriatric Depression Scale 
(GDS; Brink et al., 1982), a self-rating instrument. 
For the observer-rated instrument (ie HAMDl 7), 
an interrater reliability session was held before 
beginning the study. 

Statistical analysis 

The last available postbaseline measurement for 
a patient was defined as the endpoint measure- 
ment; change was defined as the endpoint value 
minus the baseline value. Remission was defined as 
an endpoint HAMDI7 total score of < 8. Patients 
were included in the analysis if they had a baseline 
and at least one postbaseline HAMDI7 total score. 
Of the 335 patients randomized to fluoxetine, 326 
met these criteria, as did 329 of the 336 patients 
randomized to placebo. In the analysis, patients 
were clustered by site and by affiliation type. 

A general linear models analysis of variance 
(ANOVA) was used to determine treatment-by-site 
interactions for the change scores. The model 
included terms for treatment, site and the treat- 
ment-by-site interaction. The results were obtained 
using PROC GLM (type I11 sums of squares) in 
version 6 of SAS (SAS, 1989). Each of the 30 sites 
was classified as a university-affiliated site 
(including Veterans Affairs Medical Centers) or 
an independent (ie private) clinical research organ- 
ization, and similar analyses performed for the 
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Fig. 1. Remission rates by per cent remitted (ie endpoint HAMD17 < 8) for fluoxetine and placebo treatment within each of 29 sites 
arranged by magnitude of fluoxetine remission rate. (Numbers below horizontal axis denote total sample size at each site.) 

sites were also performed for the affiliation types. 
Breslow-Day tests for homogeneity of odds ratios 
and chi-square tests were used for the analysis of 
remission and other categorical data obtained from 
PROC FREQ in SAS. Main effects were tested at 
the a = 0.05 level. Because the tests for treatment- 
by-site interactions and homogeneity of odds ratios 
were less powerful, we tested them at the a! = 0.15 
level. 

For descriptive purposes, treatment effect sizes 
(ESs) expressed as differences in mean change 
scores and remission rates between treatment 
groups divided by the pooled standard deviation 
of the differences were calculated for each site 
to provide a measure, independent of sample size, 
conveying magnitude of response (Hedges and 
Olkin, 1985; Johnson, 1989). ESs were also 
calculated for each affiliation type. 

RESULTS 

Of the 671 randomized patients, 534 (79.6%) 
completed the study (fluoxetine, 78.5%; placebo, 
80.7%). Remission rates varied considerably 
across sites and ranged from 0 to 71% for 

fluoxetine and 0 to 75% for placebo (Fig. 1). One 
site had an inadequate sample size (fluoxetine, 
N = 2; placebo, N =  1) and was not included. For 
the other 29 sites, ESs ranged from -0.91 
(favoring placebo) to 1.84 (favoring fluoxetine) 
for incidence of remitters and -0.57 to 1.36 for 
HAMDI7 change scores. 

A large positive ES indicating clinically mean- 
ingful remission was operationalized as 2 0.65 and 
other categories defined as moderate (0.35-0.64), 
and small (0-0.34), either in favor of fluoxetine 
( + ) or placebo (-), in order to provide descriptive 
comparisons among outcome measures, as 
suggested elsewhere (Cohen, 1992). A large posi- 
tive ES based on remission was found at only six 
sites, a moderate ES at eight sites and a small ES at 
seven (Table 1). ESs based on remission favored 
placebo at eight of the 29. There was a trend 
towards lack of homogeneity of the odds ratios 
across the sites (Breslow-Day tests, p = 0.167). For 
HAMD17 change scores, the ES distribution 
shifted in favor of placebo (12 sites) with fewer 
sites favoring fluoxetine. An ANOVA, using 
HAMDl change scores, demonstrated no signifi- 
cant treatment-by-site interactions (F= 0.83, 
p = 0.724). 



1092 G. W. SMALL ET AL. 

Table 1. Frequency of large, moderate, small and placebo-favoring effect sizes according to outcome measure for 29 
clinical investigative sites. Effect sites are expressed as  ‘d’ statistics, the difference between the fluoxetine and placebo 
effect divided by the pooled standard deviation. HAMDI7 remission is a final score of <8. Divisions of large, 
moderate and small effect sizes are adapted from Cohen (1992). 

Outcome measures 

~ ~ ~ ~~~~~~~~ 

Effect size 
Favoring fluoxetine Favoring placebo 

Large Moderate Small Small Moderate Large 
( 2  0.65) (0.64-0.35) (0.34-0) (0--0.34) (-0.35--0.64) (-0.65) 

ES calculated from GDS change scores ranged 
from -0.86 to 1.63 (Table 1). For several sites, 
discrepancies between HAMD17 and self-rated 
GDS effect sizes were extreme and in opposite 
directions. Although there was extreme variability 
in change scores, there was no significant treat- 
ment-by-site interaction on the GDS (ANOVA, 
F= 1.1O,p=O.335). 

Age and race did not vary across ES classifi- 
cations but differences were observed for gender. 
The percentage of women with large ES classifi- 
cation favoring fluoxetine was much greater for the 
fluoxetine group than for the placebo group 
(51.9Y0 vs 28.6%). By contrast, the percentage of 
women with large ES classification favoring 
placebo was much greater for the placebo group 
than for the fluoxetine group (73.7% vs 40.9%). 

A greater number of patients were enrolled at  
the 20 university sites compared with the 10 private 
sites (399 vs 256) but fewer per site (20 vs 26). 
Baseline HAMDi7 scores were inconsistent across 
treatment groups at the two types of sites, and the 
treatment-by-affiliation interaction (fluoxetine- 
private vs university: 22.7 44.2 vs 21.8 3.6; 
placebo-private vs university: 20.0+_ 3.7 vs 
22.2 k 3.9) was significant ( F  = 3.09, p = 0.079). 
No significant differences between treatments in 
patient age, gender or race were seen at  either type 
of site and heterogeneity was not detected across 
affiliation types for these demographic variables. 
Heterogeneity was seen between the affiliation 
types in the analysis of change in HAMDi7 
( p  = 0.1 12). Remission rates were also significantly 
different: fluoxetine-private vs university: 32.6% 
vs 24.4% ( p  = 0.00s); placebo-private vs univer- 
sity: 18.1% vs 15.8% (p=O.O33). Another way of 
illustrating this is by observing that the pooled ES 
for change scores from the private sites was more 
than twice as great as that for the university sites 
(0.38 vs 0.14). 

DISCUSSION 

We found variability in magnitude of effect sizes 
among clinical sites in this multisite trial. Depend- 
ing on the outcome measure used (change vs 
remission), four to six investigative sites showed 
large ESs favoring fluoxetine and eight to 13 sites 
favored placebo but mostly to a small degree. 

The clinical heterogeneity of geriatric depression 
may have contributed to variability among sites. 
For example, previous studies indicate differences 
in subgroups of elderly depressed patients defined 
according to age at onset of first depressive 
episode. Late onset patients have a lower frequency 
of family history for depression, but higher 
frequencies of deep white matter hyperintensities 
on magnetic resonance imaging scans, cerebral 
atrophy and medical comorbidity (Alexopoulos 
et al., 1993). 

Previous reports of fluoxetine’s efficacy for 
geriatric depression (Feighner et al., 1988; 
Altamura et al., 1989; Falk et al., 1989; La Pia 
et al., 1992) have demonstrated variable effects, 
but none of these studies included a placebo 
comparison group. Patients entering such trials 
have 100% chance of receiving active drug, and 
thus both patients’ and study physicians’ expecta- 
tions of efficacy may be enhanced compared to 
expectations during a placebo-controlled trial. 
Most importantly, however, in these trials 
considerable symptomatology remained in patients 
treated with either type of medication. 

One reason for the variable fluoxetine effects 
may have been that the 20 mg dose was inadequate 
to treat depression in many of the elderly patients. 
Clinical experience indicates that elderly depressed 
patients tolerate and respond to higher daily 
fluoxetine doses. The brief study duration of only 
6 weeks also could have contributed to the 
variability since elderly patients may require up 
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to 12 weeks for response to antidepressant treat- 
ment (Georgotas and McCue, 1989). 

Lack of interrater reliability may have contri- 
buted to site variability: a single interrater training 
session may be inadequate for studies of geriatric 
depression. Concomitant medical illness, emphasis 
on somatic and cognitive complaints and denial of 
affective symptoms in old age depression can 
interfere with accurate diagnosis and symptom 
severity ratings (Small, 199 1 ; Salzman, 1994). 
Although the discrepancies between clinician 
ratings and patient self-ratings further suggested 
interrater reliability problems at  several sites, such 
problems were not specifically addressed in this 
study. 

Inclusion of subjects with varying severities of 
depression may also have contributed to outcome 
variability. Placebo-controlled trials often result in 
populations of convenience, not necessarily 
representative of major depression in the commu- 
nity. Outpatient status and the relatively low 
baseline HAMD scores (inclusion of HAMD 
scores between I6 and 20) are factors that support 
the view that, as a group, these depressed patients 
were not severely depressed. 

Comparisons of university and private sites 
demonstrated greater fluoxetine vs placebo effects 
for the private sites. Despite the larger sample size 
for university sites, remission rate differences 
between treatment groups were more significant 
for private sites. Varying recruitment methods may 
account for differences between private and 
university settings. Private sites might have greater 
use of advertisements and more aggressive recruit- 
ment methods than university sites. Although only 
33% of the clinical sites were private affiliates, 
these private sites recruited 39% of the total 
multisite sample. Many university sites are tertiary 
care referral centers where difficult, treatment- 
resistant patients are referred. Recruitment of such 
patients might lead to lower ESs. Because geriatric 
depression is heterogeneous, such variability in 
recruitment methods could lead to different patient 
subgroups that have varying responses at different 
sites. 

Varying investigator incentives could also have 
influenced recruitment methods and subject 
selection, thus contributing to such ES differences. 
Some investigators participate in clinical trials in 
order to recruit subjects for other non- 
pharmacological, phenomenological or descriptive 
studies, such as investigations of biological 
markers for depression. In addition, providing 

treatment opportunities to patients may diminish 
attrition rates for longitudinal studies that may 
offer few other incentives for participation. Fund- 
ing from industry-sponsored trials may help 
academic investigators maintain research staffing, 
particularly during periods when federal funding is 
limited. Academic investigators may also partici- 
pate in order to acquire data for publication or to 
earn a profit for a clinical research organization. A 
private clinic that is not invested in research might 
be more inclined to obtain positive patient out- 
comes. Finally, investigators are rewarded 
financially according to number of subjects com- 
pleting a visit or trial. Financial gain may be a 
major incentive for some investigators. Of course, 
a variety of other factors not explored in this study 
may have contributed to variability, including 
socioeconomic status, urban versus rural residence, 
personality factors or history of substance abuse. 

Multisite clinical trials allow for considerable 
variability among individual clinical sites. Because 
the methods used in this trial are typical of the 
current standard for industry-sponsored trials, 
these results support the need for greater attention 
to methodological issues of multisite clinical trials. 
For example, only one clinician training session at 
the beginning of a trial may be inadequate to 
ensure interrater reliability. More frequent training 
during the course of a trial might also minimize 
variability in subject selection. 

In this report, we examined variability among 
individual sites rather than individual patients, yet 
differences in outcomes were marked. A health 
services perspective might consider each of these 
sites as an individual clinical practice. It can then 
be appreciated how different practitioners may 
have vastly different clinical experiences using 
similar treatment interventions. We thus recom- 
mend future health services research to clarify the 
contribution of site variability to treatment effects. 
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