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Objective: This study compared
the prevalence of abnormal re-
sults of laboratory tests routinely
performed among newly hospital-
ized psychiatric patients in Spain
and the cost-effectiveness of such
tests. Methods: Routine biochemi-
cal tests were performed for 510
newly hospitalized psychiatric pa-
tients. For all tests, this study ex-
amined the prevalence of values
outside the normal range and
compared the number needed to
screen to find one abnormal result
(NNSAR=1/prevalence of abnor-
mal results in the studied popula-
tion) with the direct cost spent to
find one abnormal result (DC-
SAR=NNSAR x direct cost per
test). Resulis: The prevalence of
values outside the normal range
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ranged from 1% for free thyroxine
(FT4) to 36% for total cholesterol.
The NNSAR ranged from 2.8 for
total cholesterol to 127.3 for FT4.
The DCSAR ranged from .38 in-
ternational dollars of 2000 (I$) for
chloride to 402.27 I$ for FT4.
Conclusions: There were large dif-
ferences in the prevalence of ab-
normal results (NNSAR) and cost-
effectiveness (DCSAR) for the lab-
oratory tests routinely performed
among newly admitted psychiatric
patients. (Psychiatric Services 58:
1602-1605, 2007)

Medical illnesses are common
(27% to 80%) among patients
presenting with psychiatric symp-
toms (1). The aim of medical
screening is to identify patients who
should not be treated in a psychi-
atric inpatient ward because they
have a serious and unstable comor-
bid medical condition in addition to
a primary psychiatric disorder or be-
cause they have a primary medical
condition or substance use disorder
with secondary psychiatric symp-
toms (1). Other relevant goals of
medical screening are to identify co-
morbid medical conditions and ad-
verse effects of psychotropic med-
ications, to determine the need to
obtain medical consultations, to ex-
amine key risk factors in the popula-
tion, and to assess the general
health of the patient.

Despite the high comorbidity of
medical illnesses among psychiatric

patients, it is not clear which tests
should be performed for newly hos-
pitalized psychiatric patients. The
guidelines published by the Ameri-
can Psychiatric Association (APA) in
2002 (2) recommended as part of the
routine procedure during psychiatric
emergency admissions “a compre-
hensive metabolic panel, complete
blood count with differential, thyroid
screening panel, urine toxicology,
screening test for tertiary syphilis,
psychiatric medication levels, and
other studies as appropriate, based
on the patterns of illness in the pa-
tients served.” The APA has also is-
sued specific recommendations for
psychiatric disorders, such as schizo-
phrenia, major depressive disorder,
and bipolar disorder. However, in its
most recent guideline for the psychi-
atric evaluation of adults (3), the APA
states that “there are no specific
guidelines about which tests should
be ‘routinely’ done,” and that “the
potential utility of a test will be de-
termined by multiple interrelated
factors.” According to the APA
guideline (3) these factors include
the likelihood that an individual from
a population of similar patients (for
example, of similar age, gender, or
treatment setting) would have the
condition (that is, the prevalence of
the condition in that population); the
probabilities that the test will cor-
rectly detect a condition that is pres-
ent (true positive), incorrectly identi-
fy a condition as present when it is
not (false positive), correctly identify
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a condition as absent (true negative),
or incorrectly identify a condition as
absent when it is actually present
(false negative); and the treatment
implications of the test results.

The aim of the study presented
here was to compare the prevalence
of abnormal results of laboratory tests
routinely performed among newly
hospitalized psychiatric patients in
the hospital setting and the cost-ef-
fectiveness of such tests.

Methods

The design of the study is a retro-
spective chart review of 510 patients
admitted to the Psychiatric Brief
Hospitalization Unit at Puerta de Hi-
erro Hospital (Madrid, Spain), from
January 2000 to December 2005. We
reviewed all the patients’ charts and
recorded the results of the routine
laboratory tests that were performed
upon admission. We recorded psychi-
atric diagnoses upon discharge ac-
cording to ICD-9 criteria.

The research was reviewed and ap-
proved by a duly constituted ethics
committee and by the hospital med-
ical director.

To estimate cost-effectiveness, we
examined the prevalence of values
outside the normal range for all the
tests. For all the laboratory tests, we
compared the number needed to
screen to find one abnormal result
(NNSAR=1/prevalence of abnormal
results in the studied population) and
the direct cost spent to find one ab-
normal result (DCSAR=NNSAR x di-
rect cost per test). The results are pre-
sented in international dollars of 2000
(I$). An I$ has the same purchasing
power as the U.S. dollar has in the
United States. Costs in local currency
units are converted to I$ using pur-
chasing power parity exchange rates
developed by the World Health Orga-
nization (4). Confidence intervals were

calculated using Wald’s method (5).

Results

Among the participants, 265 (52%)
were male and 245 (48%) were fe-
male. The mean+SD age was 40.1z+
15.6 years. Clinical variables of the
study participants are presented in
Table 1. Schizophrenia, schizotypal,
and delusional disorders and mood
disorders were the most frequent di-

agnostic blocks in the sample.

The prevalence of values outside the
normal range, NNSAR values, and
DCSAR values are presented in Table
2. The prevalence of values outside the
normal range ranged from 1% for free
thyroxine (FT4) to 36% for total cho-
lesterol. The NNSAR ranged from 2.8
for total cholesterol to 127.3 for FT4.
The DCSAR ranged from .38 I$ for
chloride to 402.27 1$ for FT4.

The highest rates of abnormal values
were for total cholesterol (36%), lactate
dehydrogenase (25%), and high-density
lipoprotein (HDL) cholesterol (23%).

Discussion
Several authors have warned of the
dangers of ubiquitous, unselective
screening (1,6). According to the APA
one of the factors that should deter-
mine the clinical utility of a test is the
prevalence of the condition in the
study population (3). The prevalence
of abnormal values was quite high for
some of the laboratory tests, such as
total cholesterol (36%), lactate dehy-
drogenase (25%), and HDL choles-
terol (23%), and therefore the
NNSARs were low (2.8, 4.0, and 4.3,
respectively). In contrast, the preva-
lence of abnormal values was quite
low for other laboratory tests, such as
FT4 (1%) or sodium (3%), and there-
fore the NNSAR:s are high (127.3 and
30.8, respectively).

When estimating the cost-effec-
tiveness of laboratory tests among

newly admitted psychiatric patients,
one should take into account not only
the direct cost per test but also the
prevalence of abnormal results in that
population. The population of psychi-
atric inpatients differs considerably
from the general population in terms
of sociodemographic characteristics,
risk factors, pharmacological treat-
ments, prevalence of laboratory ab-
normalities, and comorbid medical
diseases. Therefore, we could not
compare our results with those of
similar studies performed in the gen-
eral population. Unfortunately, there
is limited information regarding labo-
ratory findings among hospitalized
psychiatric patients. Most of the re-
ports focus on patients with a specific
diagnosis, such as schizophrenia (7).
In one of the most recent studies
that included all patients admitted to
a psychiatric emergency facility dur-
ing one month (N=214), the preva-
lence of laboratory values outside the
normal range was much higher than
those found in our study for some
tests (glucose, 34% versus 7% in our
study; gammaglutamiltransferase,
29% versus 10%; alanine aminotrans-
ferase, 38% versus 13%; aspartate
aminotransferase, 34% versus 8%:;
sodium, 10% versus 3%; potassium,
16% versus 4%) (8). There were sim-
ilarities in the age and gender distri-
bution in Schillerstrom and col-
leagues” study (8) and our sample;
however, the findings were different.

Table 1

Clinical characteristics of 510 newly hospitalized psychiatric patients

ICD-10 code Psychiatric diagnosis N %
FO0-F09 Organic, including symptomatic, mental disorders 21 4
F10-F19 Mental and behavioral disorders due to psychoactive

substance use 41 8
F20-F29 Schizophrenia, schizotypal, and delusional disorders 200 39
F30-F39 Mood [affective] disorders 161 32
F40-F48 Neurotic, stress-related, and somatoform disorders 43 8
F50-F59 Behavioral syndromes associated with physiological

disturbances and physical factors 1 <1
F60-F69 Disorders of adult personality and behavior 38 7
F70-F79 Mental retardation 5 1
F80-F89 Disorders of psychological development 0 —
F90-F98 Behavioral and emotional disorders with onset

usually occurring in childhood and adolescence 0 —
V01-Y98 External causes of morbidity and mortality 12 2
700-799 Factors influencing health status and contact

with health services 8 2
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Table 2

Number needed to screen to find one abnormal result (NNSAR) and direct cost spent to find one abnormal result
(DCSAR,) for laboratory tests that are routinely ordered among newly admitted psychiatric patients

Results outside

Direct the normal range
cost per N _ 95% CI of

Test test® screened N % NNSARP NNSAR DCSAR¢®
Chloride .03 488 39 8 12.5 9.6-17.9 .38
Total cholesterol 17 510 183 36 2.8 2.5-3.2 48
Creatinine .04 509 39 8 13.1 10.0-18.7 52
Lactate dehydrogenase .18 510 128 25 4.0 3.5-4.7 72
Potassium .03 494 18 4 27.4 18.9-50.2 .82
Total proteins .08 510 47 9 10.9 8.5-14.9 87
Albumin .05 510 28 6 18.2 13.4-28.5 91
Sodium .03 493 16 3 30.8 20.8-59.5 92
Alanine aminotransferase (ALT) 18 503 65 13 7.7 6.3-10.0 1.39
Glucose .09 510 33 6 15.5 11.6-23.1 1.40
Alkaline phosphatase .20 510 71 14 7.2 5.9-9.2 1.44
Uric acid 21 510 73 14 7.0 5.8-8.9 1.47
Urea .26 509 72 14 7.1 5.8-9.0 1.85
Total bilirubin .20 510 53 10 9.6 7.7-12.9 1.92
Aspartate aminotransferase (AST) 18 510 39 8 13.1 10.0-18.7 2.36
Gammaglutamiltransferase (GGT) 24 503 51 10 9.9 7.8-13.3 2.38
Calcium .16 510 26 5 19.6 14.3-31.4 3.14
High-density lipoprotein (HDL)

cholesterol .92 450 104 23 4.3 3.7-5.2 3.96
Triglycerides 46 449 25 6 18.0 13.0-29.0 8.28
Triiodothyronine (T3) 3.16 385 68 18 5.7 4.7-72 18.01
Thyroid-stimulating hormone (TSH) ~ 3.16 509 34 7 15.0 11.3-22.2 47.40
Free thyroxine (FT4) 3.16 509 4 1 127.3 64.4-5,329.7 402.27

* Costs in year 2000 international dollars

b NNSAR=1/prevalence of abnormal results in the studied population

¢ DCSAR=NNSAR x direct cost per test

The differences may be explained by
the fact that the laboratory values in
Schillerstrom and colleagues™ study
were obtained in the emergency set-
ting. Moreover, in Schillerstrom and
colleagues’ study 35 patients (16%)
experienced acute agitation and re-
ceived intramuscular medication and
35 patients (16%) tested positive for
alcohol. The prevalence of abnormal
thyroid function values in our sample
was similar to the figures reported in
the literature.

The high prevalence of abnormal
HDL cholesterol and total choles-
terol levels among our study partici-
pants may be related to metabolic
syndrome, which is prevalent among
psychiatric patients, particularly
among those diagnosed as having
schizophrenia (7) or depression (9).
It would be of interest to examine the
other criteria for metabolic syn-
drome among patients in our study—
for example, central obesity, elevated
triglycerides, elevated blood pres-
sure, and elevated fasting plasma glu-
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cose. However, we only had data on
triglycerides and fasting plasma glu-
cose, which indicated low rates of ab-
normal values (6% for triglycerides
and 6% for fasting plasma glucose).
Moreover, both high and low levels of
total cholesterol and low levels of
HDL cholesterol have been linked to
depression and suicide (10), and an
increase in total cholesterol levels has
been observed among patients with
depression after treatment with anti-
depressants, mood stabilizers, or
both (11).

Most of the tests have DCSAR val-
ues less than 2.00 I$, but some tests
have much higher DCSAR values,
such as FT4 (402.27 I$) or thyroid-
stimulating hormone (TSH) (47.40
I$). The direct cost per test ranges
from .03 I$ for sodium, chloride, and
potassium to 3.16 I$ for FT4, tri-
iodothyronine (T3), and TSH. The
absolute differences in the direct cost
per test are small (range of 3.13 I$),
but the differences in the DCSAR are
much larger (range of 401.89 I8).

Because there are no clear guide-
lines regarding the tests that should
be performed among newly admit-
ted psychiatric patients and because
there are no prospective studies as-
sessing the long-term benefits of
screening in this population, it may
be argued that the differences in the
prevalence of abnormal test results
and in the direct cost of the differ-
ent tests might be used when decid-
ing whether or not to perform a test.
However, it should not be forgotten
that the costs derived from some un-
detected alterations (such as altered
thyroid function tests) may be much
higher than the direct costs of de-
tecting a single case (DCSAR). For
example, among psychiatric patients
lower levels of thyroid hormones
and higher levels of TSH have been
associated with a poorer response to
treatment (that is, longer time to re-
mission) (12) and longer hospital
length of stay (13). Relative hy-
pothyroidism may play a role in the
development of some treatment-re-
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sistant depressive disorders (14).
The DCSARs for TSH and FT4 are
47.40 I$ and 402.27 18, respectively,
but the costs of additional days of
hospital stay may be much higher
(189.92 I8 per hospital bed per day
according to the World Health Or-
ganization; data available at www.
who.int/choice/country/esp/cost/en/
index.html).

The question of whether it is
worthwhile to perform TSH tests for
every psychiatric patient and spend
47.40 I8 to find one person with re-
sults outside the normal range, com-
pared with spending .48 I$ to find a
psychiatric patient with abnormal
total cholesterol, should be an-
swered by future prospective re-
search. However, it is our opinion
that the costs of finding one patient
with abnormal results are quite rea-
sonable for most of the tests, com-
pared with the potential costs of
missing the diagnosis of a treatable
medical condition.

In order to compare the cost-ef-
fectiveness of all the different labo-
ratory tests, we have used the con-
cepts of NNSAR and DCSAR. We
are aware that cost-effectiveness es-
timation is far more complex than
that and is influenced by many other
factors. In order to evaluate the cost-
benefit ratio of laboratory function
tests among psychiatric patients, we
would need to know the costs de-
rived from each undetected labora-
tory test alteration and the potential
benefits of an early diagnosis fol-
lowed by adequate treatment. A new
statistic has already been developed
to compare the efficacy of screening
strategies: the number needed to
screen (NNS, defined as the number
of people who need to be screened
for a given duration to prevent one
death or adverse event) (15). The
NNS is somewhat similar to the
number needed to treat (NNT, de-
fined as the number of people who
need to be treated for a given dura-
tion to prevent one death or one ad-
verse event and calculated as the re-
ciprocal of the absolute risk reduc-
tion), which is a widely known statis-
tic that was developed to compare
the clinical benefit of different treat-
ments. However, because we lacked
follow-up data of the study partici-

pants regarding deaths and adverse
events and because the screening
was performed in a cross-sectional
manner, we decided to use the
NNSAR and the DCSAR, which
provide an estimate of the compara-
tive cost-effectiveness of each labo-
ratory test regarding only direct
costs.

Our study has limitations. First,
we lacked information regarding the
number of patients for whom posi-
tive screens identified treatable
problems and the costs of the inter-
ventions that were provided. There
were no data available regarding the
cost of missed abnormalities in the
laboratory tests—for example, days
of additional hospital stay and un-
necessary or inadequate treatment.
Second, the sample was small and
limited to one hospital. Finally, the
costs of tests may vary across sites
and countries. Therefore, the results
of the study presented here should
be regarded as a preliminary contri-
bution to the calculation of cost-ef-
fectiveness of routine screening
among psychiatric patients.

Conclusions
When estimating the cost-effective-
ness of laboratory tests, one should
take into account not only the direct
cost per test but also the prevalence
of abnormal results in the population.
Our study found large differences
in the prevalence of abnormal test re-
sults (NNSAR) and cost-effectiveness
(DCSAR) of laboratory tests routine-
ly performed among newly admitted
psychiatric patients. The benefits of
routine laboratory screening of newly
admitted psychiatric patients need to
be evaluated in prospective studies
that include data about deaths, ad-
verse events, the costs derived from
each undetected laboratory test alter-
ation, and the potential benefits of
early diagnosis followed by adequate

treatment.
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