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ABSTRACT

Objective: To evaluate associations between exposure to corticosteroids or
sedative-hypnotic medications and incident self-reported depressive
symptoms in medical inpatients. Method: The study utilized a prospective

cohort design, focusing on acute depressive symptoms developing soon after
medication exposure. The incidence of self-reported depressive symptoms
was evaluated using a modified version of the Center for Epidemiological
Studies Depression Rating Scale (CES-D). The incidence of depressive
symptoms in subjects newly exposed to corticosteroids and sedative-
hypnotics was compared to that of a nonexposed comparison cohort. Resul/s:
The incidence of self-reported depressive symptoms was elevated in subjects
newly exposed to corticosteroids (Risk Ratio = 3. l0), although the association
did not attain statistical significance (p = .07). The risk ratio for sedative-
hypnotic exposure was 4.18, a statistically significant finding (p = .02). As
expected, incident self-reported depressive symptoms were also associated
with several psychosocial variables. However, the data did not suggest that
the observed associations between drug exposures and depressive symptoms
were due to confounding by psychosocial or illness-related variables.
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Conclusions: Depressive symptoms among medical inpatientsbiopsychosocial eriology. Corticosteroid, u,ia r"autiue_hypnotics
logical risk factors for depressive symptoms in this population.(tnt't. J. psychiatry in Medicine26:15-24, 1996)
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placebo [13]. One post-marketing surveillance study of alprazolam, however,
found that depression was the most commonly reported adverse event [14].
Lydiard et al. reported the emergence of Major Depression in fifteen of forty-six
patients treated with alprazolam for panic disorder [15]. However, mood disorders
frequently coexist with anxiety disorders, hence alprazolam may not have caused
the reported depressive episodes.

The clinical belief that sedative-hypnotics are capable of causing depression
may be based on early clinical case reports [16, 17]. Subsequently, depression
came to be known as one of several "paradoxical reactions" to benzodiazepines
[18]. Associations between depression and other (nonbenzodiazepine) sedative-
hypnotics have also been reported [19].

Sedative-hypnotics are most often prescribed for anxiety and insomnia, both
symptoms that are commonly associated with depression. Therefore, epidemio-
logical confirmation that sedative-hypnotics can cause depression requires the
application of prospective study designs capable of confirming that the sedative-
hypnotic exposures preceded the onset of depressive symptoms.

METHOD

Potential subjects were identified from a series of new admissions to five acute
medical units at the Bow Valley Centre of the Calgary General Hospital. For
ethical reasons, the consent form was distributed (on a voluntary basis) by clinical
staff on the units. Because of this requirement, the sample was not a consecutive
series of admissions. but it resembled a consecutive series in the sense that no
eligibility requirements were specified prior to obtaining consent. Consent forms
were handed out whenever it was possible to do so. When signed, the consent
forms were returned to study personnel. Hospital charts of consenting subjects
were reviewed, and the subjects were interviewed to apply eligibility criteria.
Drug exposures up to the time of hospital admission were also recorded. Subjects
were excluded if they were 1) less than eighteen years old, 2) had a diagnosis of a
nonorganic depressive mental disorder, or 3) had a diagnosis of delirium or
dementia. Non-excluded subjects were further interviewed to confirm, where
possible, the accuracy of the charted drug exposure history. Subsequently, each
subject was given a modified (rating symptoms over 4 days, rather than 7 days)
version of the Center for Epidemiological Studies Depression Rating Scale
(CES-D) [20]. The four-day modification of the scale allowed more frequent
ratings of the subjects during the follow-up period (see below). The modified
CES-D scale provided a short-term assessment of depressive symptoms at the
time of admission to the hospital. Subjects obtaining a score of sixteen or greater
(the traditional cut-off for the CES-D scale, which was considered applicable to
the modified scale) were regarded as having prevalent depressive symptoms.
These subjects were excluded from the study to ensure that all of the subjects who
became depressed had incident, rather than prevalent, depressive symptoms.

have a
are bio-

INTRODUCTION

Depressive symptoms.commonly affl ict patients in medical settings [1, 2]. Medi_cal populations are arso characterized ty high rares of .n"Ji"irio,, exposure.conicosteroids and sedative-hypnotics ur"'r*o (of several) classes of medicationsimplicated in causing cepressive ,y,npro-r. However, associations between thesemedications and depressive symptoms taue not been adequately confirmedby prospective studies. we have recently conducted u prorp""iiu"'corro.t studyexamining the incidence of serf-reported depressive symptoms in medicalinpatients fo'owing exposure to corticosteroids and sedative-hypnotics.
The study of drug-induced depression is methodologica,y comprex. Forexample, studies must be capable of evaluating, una .on,?oti l * bias intro_duced by confounding with other uiopry"ioro"ial risk factors-for depression.Also, studies musr address the possibility it at trre effect of drug exposures may bemodified by other variabres, ro. 

"xu-it., 
pasr or family history of depression.Furthermore, studies must be capable or 

"inri.*ing 
that depressive symptomsfol]ow, rather than precede, .*porur" to the medications.

Depressive episodes apparently induced by exogenous corticosteroids werenoted in early reports describing the crinical use of these medications [3], andwere classified as a "grade 3" reaction in a classicar paperby Rome and Braceland[4]' More recenrly, depressive episodes associated wrtn .ortr"ori..oil 
"*porur"have been described in case reports [5] and case series [6, 7]. Depression isregarded as a side effect of corricosteroids by 

lany authors [g, g]. Apparently,only one controiled study has been conduct"i. rhi, *u, u 
".orr-r""tionar 

surveythat compared depressive symptom ,.or", ,n a group o[ steroid-using andnonsteroid-using patients with chronic obstructive pulmonary disease t101. Thetwo groups had similar i lrness severity, as measured by other clinical variables. Asignificantly higher mean Beck Depression-Inventory score was found in thesteroid-using group. Unfortunatery, slnce the study usei u 
"rorr-r""rronal 

design,it could not confirm that the t*o i.oup, werecomparabre prior to corticosteroidexposure.
It is a common clinical belief that sedative-hypnotics can cause depressivesymptoms Il l '  l2]. However, side effect data from crinicar studies of arprazoramand diazepam have not shown an increased risk of depression in relation to
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All subjects were given a demographic questionnaire, measuring age, gender,
marital status, income, family size, and educational attainment. The Social
Readjustment Rating Scale was used to measure the severity of psychosocial
stressors in the previous six months [2], 22]. In addition, each subject was
interviewed to determine whether they had a past or family history of depression.
To be regarded as indicative of a past or family history, an episode of depression
had to be too severe or persistent to be accounted for by psychosocial precipitants,
and had to cause significant dysfunction or distress. A global rating of the per-
ceived severity of physical health problems was made using the "Physical Health
Spectrum" scale [23]. Certain physical illnesses may cause depressive symptoms.
The following physical illnesses were regarded as possible risk factors for depres-
sion in this study: adrenal insufficiency, Cushing's syndrome, hyperpara-
thyroidism (or other, e.9., paraneoplastic causes of hypercalcemia), hypo-
thyroidism, hyperthyroidism, Huntington's chorea, multiple sclerosis, pancreatic
carcinoma, Parkinson's disease, Sjogren's syndrome, stroke, systemic lupus
erythematosus, temporal arteritis, complex partial seizures, and vitamin B-12 or
folate deficiency. These conditions were recorded during the chart review, since
they could potentially confound observed drug-depressive symptom associations.

The charts of eligible subjects were reviewed daily for as long as they were in
the hospital. The chart review determined whether the subject had been started on
corticosteroids or sedative-hypnotics, or one of several other drugs that may cause
depression (angiotensin converting enzyme inhibitors, beta-blockers, calcium
channel blockers, levodopa, and histamine-2-receptor blockers). Zopiclone was
included in the sedative-hypnotic group. A set of ingestion criteria was applied to
confirm that the subjects were exposed to at least a minimal usual clinical dose of
the medication over a four-day period. For example, subjects exposed to single
doses of benzodiazepines prior to endoscopy would not be counted as exposed.
Subjects with pre-hospital exposure to corticosteroids and sedative hypnotics
were not considered eligible for the corticosteroid or sedative-hypnotic cohorts.
This step was taken to ensure that all members of these cohorts were newly
exposed to the drugs.

Each subject was interviewed every five days while in the hospital to obtain an
additional modified CES-D rating. If the subject had a CES-D score > 16, indicat-
ing significant depressive symptoms, the subject was regarded as an incident case.
If subjects remained nondepressed (< l6 score), they were followed with modified
CES-D ratings every five days unti l incident depressive symptoms emerged, or the
subject was discharged from the hospital. If a subject was discharged from the
hospital within five days of admission, or within five days of a new drug exposure,
the subject was phoned at home to complete a modified CES-D rating, and to
confirm continued ingestion of the drug.

The analysis consisted of comparisons (using crude and adjusted risk ratios)
between the risk of incident depressive symptoms in subjects newly exposed to
corticosteroids or sedative-hypnotics and subjects with no new exposures to these
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medications. Subjects who were newly exposed to angiotensin converting enzyme

inhibitors, ueta-utocx".sl;i;il cnannlt blockeri levodopa' or histamine-2-

receptor blockers were excluded from the nonexposed comparison group prior to

calculating the risk '"t';;il' ;u' un u priori decision designed to ensure that the

nonexposed 
"ofto't "on'i'ted 

of subjects who were not exposed to any of the drugs

usually regarded, in 'n" ii*'utu'"' ut being capable of causing depression' In

addition to univariate, ;i";;;';"; stratified unuly'"t' a series of logistic regres-

sion models were generated' Because of samfle" size limitations' models with

simultaneous control of more than two potentiai confounders could not be fit' The

logistic regression -"rv'iJalJ"o':o:1t?^:1'-lii"cts 
not evident in the stratified

analysis' hence, the modeling results are not described in this article'

Statistical analysrs *1, 
""iar""d 

using a shareware program' "Epi-info"' spon-

s o r e d b y t h e U n i t e d S t u * C " n t " ' s f o r n i s e u ' ; " C o n t i o t a n d t h e W o r l d H e a l t h
Organization. A'tt ' tatisi itul tests uti l ized two-sided Fisher's exact tests'

RESULTS

Duringthedatacollectionperiod,'36gconsentformsweresignedandreturned.
Eight (2.21o) of tn"'" subjects had been included in the study on a previous

admission una *"t","tri"l;il' ;;;;d' only one seventeen-year-old subject

was excluded because of her age' ty:I" 
"1." 

J"nsentingsubjects w'ere excluded

because of psychiatrt iJgnoli't 1) five. with delirium'' 2) three with dementta'

3) one with delirium-*J?"*t"tia' and 4) twelve with nonorganic depresstve

disorders. Forty-three 
"i 

rrr" consenting subjects were excludeg.b::u"" of pre-

viousdrug"^0o,u.",-{,i.';i;;;";::l*il.T*f il#*i,Tjil"'"".,1'*l
il:ffi -?'::.1#[Til::'.1n]iii'lT;l#;r*r""1r11studv-becausethev
scored sixteen 

"' 
;;;;;; iniriat *ooiili ces-o' of the remaining 192

subjects, fourteen (;:;A;;;'"lost to.follow-up before a repeat modified CES-D

rating could U" oUtui'i"J' "omplete 
follow-up was obtained fo1'll.lsubjects'

Ninety-six '"ul""i'lil's ni *"'"^male' and eighty-two subjects (46'lvo) were

female. The sublects ranged in age from ,*"nt tJeiii,ty-sev"t:T1" age distribu-

tion was,igtt stewJ,-witir a meoiun ug" or six-ty y"ats' Forty-six (25'87o)

subjects reporred u i"rii,V nir.ry and fiftyisi * fZt..Sninported a past history of

depression. oftt' J;;;i*1"iit rut*vinto*" ior'familv size and place of

residence, rwenry i-i.is"l-of ttre suujecrsrvere below the poverty line according

to Canadian Government istatistics Canada) Criteria'

when rated *,ri",n"'prrvri"ur Health (p".,-., r35 subje.cts n^1_':r]:l:

disabilities," "otnef Jisauitiiles"' o' "on" o' more chronic conditions or rmpalr-

ments." According to previous literature fZ+f' 'ft"t" subjects may be at higher risk

of depressrve 'V*pil'i-t'-tnan subjects sufftring from Iess sev-ere physical illness'

Twelve subjects \6'77o)had one or more of t[" pnyti"al conditions regarded as

capable or 
"uu'itig 

;tt"# '*o nui 'nuttipt" '"t"totis' one subject had
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Parkinson's disease, another had Sjogren's syndrome, and there was one case each
of systemic lupus erythematosus and temporal arteritis. Three subjects had strokes
and three subjects had complex partial seizures. Thirty-seven (20.8Vo) of subjects
scored above the cut-off point of 300 '1ife change units" on the Social Readjust-
ment Rating Scale.

One hundred and thirty-six (76.4Vo) of the subjects were followed up with a
modified CES-D interview while they were still in the hospital, the remaining
forty-two (23.6Vo) were phoned at home to complete the modified CES-D. Thirty-
seven subjects were interviewed more than once in follow-up because they were
inpatients for longer than ten days. Fifteen of these subjects were interviewed with
more than two follow-up interviews because they were in the hospital longer than
fifteen days.

Twenty-two (L2.4Vo) subjects had a score of 16 or greater on the CES-D scale
during follow-up. These subjects were classified as incident cases of depression.
Of the 178 subjects in the prospective cohort study, ninety-two were not newly
exposed to any of the medications that may cause depression. These sub-
jects formed the control cohort, and five of them (5.47o) developed incident
depressive symptoms. Six of the thirty-six subjects (76.17o) who were newly
exposed to corticosteroids developed incident depressive symptoms during their
hospital stay. The crude risk ratio for corticosteroid exposure was therefore 3.10
(p = .07), a value associated with a 95 percent confidence interval of 1.00 to 9.42.
The confidence interval is indicative of a strong trend toward statistical sig-
nificance. The most cornmon reasons for prescription of corticosteroids were:
rheumatoid arthritis, chronic obstructive pulmonary disease, and acute bronchial
asthma.

Risk ratios for each of the variables regarded as potential confounder may be
found in Table 1. Several of the potential confounders had risk ratios greater than
one: less than grade school education (risk ratio versus grade 12 education or
greater: 2.16, p = .14), unemployment (risk ratio: 3.14, p = .01), poverty (risk
ratio: 2.91, p = .02), Physical Health Spectrum rating (risk ratio: 3.19, p = .ll),
physical illness that may cause depression (risk ratio:2.18, p = .17).Although not
all of these associations are statistically significant, the elevated risk ratios make
these variables potential confounders of the drug-depressive symptom associa-
tion. However, stratification on these variables did not provide evidence that
the association between corticosteroid exposure and depressive symptoms was
inflated due to confounding by these variables. The stratified analysis is sum-
marized in Table 1. Some of the stratum specific risk ratios assume undefined
or zero values due to small numbers within the strata. However, there are
no stratifications where the stratum-specific risk ratios approximate null values,
as would be expected if the apparent drug-depression association were due to
confounding.

The apparent association between corticosteroids and incident depressive
symptoms appeared stronger in subjects reporting a past history of depression
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Table 1. Crude Bisk Ratios for Potentiat Confounders' and Stratified Risk

Ratios for Corticosteroid and Sedative-Hypnotic Exposures'

by Potential Conlounder

Potential Confounder

Proportion
Depresseo

Risk Ratio
for

Potential
Confounder

Stratified
Risk

Ratios
(Cortico-
steroids)

Stratified
Risk

Ratios
(Sedative-
Hypnotics)

Age > 44 Years
Age 18-44 Years

Males
Females

Married or single
Sep., div., widowed

Grade 12 or  h igher

Grade 9 to Grade 12

< Grade 9 education

Not unemPloYeda
UnemPloYeo

Above Povefi l ine

Below PovertY line

Not "high" stress
"High" stress (>300 Pts)

Less severe illnesso.*

More severe i l lness--

No dePressogenic i l lness

Depressogenic i l lness"'

J ' U  /

.81 2'92

undefined
.44 2.31

7.65
.96 7.75

2 . 1 6  0

.73

3.14 6 '25

1 4 . 1 8

2 .91  0

2 .81

1 . 1 2  3 ' 8 0

0

3 .19  3 .00

6'67

2 . 1 8  0

1 6/1 33
b/4c

13/96
9182

1 9/1 31
3147

1 1/1 00
b /c /

5121

1 5/1 55
7123

1 6/1 55
6120d."""

17/141
5137

2143
z]n35

1 9/1 66
3112

2.30
9.88

5 .41
3.07

undefined
3.07

15 .69
3.88
o

5 . 1 3
0

20.53
0

3.42
6.33

0
4.47

9.52
0

1 . 1 1
3.32
2.30

;5ltill"rl$:fi,?if ;itiJiJl"irlities or one or more chronic conditions or impairments on

the Physical Health Spectrum Scale'
csee Methods sectlon'
dTotal < 178 due to missing family income d1t^l-ollhtuu subjects'

N o t e : U n d e l i n e d a n d t e - , . o u u i ' " t i n c e r t a i n " " i i t u i " ' d u e t o z e r o v a l u e s i n t h e
Oenominator and numerator ol the risk ratio respectively'
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(stratum specific risk ratio: 3.88, p = . l2) or family history of depression (srratum
specific risk rario: 6.90, p = .07).

. 
Five of the twenty-two subjects (22.7Eo) who were newry exposed to sedative-hypnotics were subsequently classified as having exceeded the threshold forincident depressive symptoms. As described previousry, five of the ninety-two

nonexposed subjects (5.4Vo) were classified as depressed. The resulting crude riskratio for sedative-hypnoric exposure was 4.1g, with a 95 percent confidence
interval of 1.33 to 13.19. A two-sided Fisher's exact test was statistically sig-nificant, p = .02. Stratification on the potential confounders did not suggest thatthe observed association was due to confounding by these variabres (see Table r).There was no evidence of stronger associations in strata defined by a past orfamily history of depression. The reasons for prescription of sedative-hypnotics
were often not clear from the records. presumedly, most of the sedative-hypnotic
treated patients were receiving symptomatic treatment for anxiety or insomnia.

DISCUSSION

. 
These data suggest that corticosteroids and sedative-hypnotics may producedepressive symptoms as a side effect. This finding p.ouii", some support fbrlong-held clinical suspicions about these druss.
An association between corticosteroid 

"iporur" 
and depression seems bio_logically plausible given the overrapping clinical symptomarorogy of cushing,s

syndrome and Major Depressive Episode [25]. In ract, increaied endogenous
production of steroids may be one mechanism by which stressful life eventsprecipitate episodes of depression [26].

Since this study was conducted using vorunteer medical inpatients (rather thana random sample), the resurts may nor be generarizabre to othir medicar inpatient
populations' However, the prospective Jesign shourd offer protection against
selection bias. Subjects were selected into the cohorts based on their drug expo_
sures. Selection bias courd occur if the selection process arso depended in some
way on whether the potential subjects were depressed. However, this is unlikely
since no eligible subjects were depressed at the time of serection.

The use of symptom rating scales in physically i l l  subjects has been crit icized
on the premise that some symptoms of physicar i l lness may cause elevations in
depressive symptom ratings. In turn, this could lead to false positive outcomes
on the scales' However, since this effect should appty 

"quaily 
to each of thecompa.son groups, nreasurement bias should not have inflatect ihe risk ratios. Infact' if the GES-D had a tendency to produce false positives in each of the

compal'lson groups' the expected result would be non-differential misclasstication
bias' This form of bias always produces a tendency to underestimate the strength
of association.

Since subjects rreated with corticosteroids tend to be very i l l , i t is unrikely
that depressive symptoms can be prevented by reducing 

'exposure 
rates to
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corticosteroid medications. Nevertheless, increased clinical awareness of the

problem may be beneficial. For example, health care providers with an awareness

that corticosteroids can cause depression, may be more able to provide extra
support or reassurance to their patients. The implications for sedative-hypnotic

use may be more immediate. In medical populations, these medications tend to be
prescribed for the treatment of insomnia or anxiety in an effon to improve
patients' mental state or comfort level. However, since they may cause depressive
symptoms in some patients, there should be a critical evaluation of whether their
global effect is positive or negative.
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NONSTER.OIDAL ANTI-INFLAMMATORY DR'UGS

AND SEVERE PSYCHIATRIC SIDE EFFBCTS

CHARLES H. BROWNING, M.D.
Veterans Affairs Medical Center, Menlo Park, California
and Stanford tJniversity School of Medicine, California

ABSTRACT

objective: Nonsreroidal ant!inflammatory drugs (NSAIDS) are used exten-

sively in the treatment of pain. This study explored the possibility that

psychiatric side effects may be both more frequent and more severe than

ihought previously. Method: Four psychiatric outpatients, three with affective

disorders and one with schizophrenia, were treated with NSAIDS for a com-

plaint of pain. The NSAIDs were withdrawn, then restarted for three patients,

and then withdrawn again one or more t imes. The patients were evaluated

while on and off NSAIDs. Results All four patients developed moderate to

severe depression and one became severely paranoid while on NSAIDs ini-

tially. When the NSAID was withdrawn there was remission of the depressive

symptoms and in one case the accompanying paranoia' The depressive

symproms were reproduced when the NSAID was restarted in five instances

(involving only 3 of the patients) and remitted when the NsAID was discon-

tinued. one of these three patients also became paranoid in two instances. The

paranoia remitted when the NSAID was discontinued. conclusions: These

f i n d i n g s S u g g e s t t h a t N S A l D s c a n i n d u c e o r e x a c e r b a t e r e p r o d u c i b l e
symptoms (depression, paranoia) in patients with either affective disorder or

sch izophren ia .Theseadverseef fec tsmaybemoresevereandf requent than
rhought previously. NSAID-treated patients should be studied for NSAID-

induced psychiatric side effects.
(lnt't. J. Psychiatry in Medicine 26:25-34' 1996)

Key Words: nonsteroidal anti-inflammatory drug, NSAID, side effects, depression, bipolar

aflective disorder, schizophrenia, psychosis, delirium
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