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Cognition after major surgery in the elderly: test performance
and complaints
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There is evidence that older people in particular have a higher risk of cognitive dysfunction
after surgery under general anaesthesia. We have investigated the severity and character of
postoperative cognitive dysfunction after major non-cardiac surgery in patients older than
65 yr. Also, cognitive complaints were studied. Cognitive function was assessed using cognitive
tests measuring memory and attention, such as ability to shift between two sequences, ability
to ward off distractions, simple cognitive speed and speed of general information processing.
These tests were performed before, 1 week (short-term) and 3 months (long-term) after
surgery. Cognitive performance of the patients was compared with that of healthy subjects
not undergoing surgery who were also subjected to repeated cognitive measurements. After
1 week, patients had a poorer performance on tests measuring simple cognitive speed and
speed of general information processing. Three months after surgery, patients and controls
showed improved cognitive performance compared with the first measurement. These results
suggest that major non-cardiac surgery in older patients causes short-term but not long-term
cognitive dysfunction. However, after 6 months, 14 of 48 patients (29%) reported having
experienced a decline in cognitive abilities after discharge from hospital. Eight of these 14
patients (17%) were still experiencing these cognitive complaints and reported ‘not being the
same since the operation’. These findings emphasize that cognitive complaints after major
surgery may not reflect actual changes in cognitive performance but may be caused by other
factors such as depression or awareness of age-related changes.
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Postoperative cognitive dysfunction is not uncommon imsensitive tests such as the mini-mental state examination
elderly patients after major surgery. Many clinicians hav@IMSE).2~12 Another problem is the lack of parallel ver-
described patients who underwent an uncomplicated opes&ns of the cognitive tests and lack of healthy control
tion under general anaesthesia, but who complained aftgoups’— This means that postoperative deterioration in
operation for weeks to months of psychological dysfundest performance could be obscured by learning effects (i.e.
tion.1=* For some patients who suffer transient (weeks foerformance improves from test session to test session). This
months) cognitive impairment, complaints may cause ongghenomenon could be the reason why there is sometimes no
annoyance; for others they may constitute a serious crisidjective decline in test performance after operation even
especially if cognitive impairment is permanent and resultsough a patient has cognitive complaifts.
in loss of job or, in the elderly, loss of independence. The principal aim of this study was to evaluate postopera-
Several studies have described early postoperative cognitiive cognitive dysfunction (short- and long-term) and
dysfunctior—8 whereas long-term (weeks to months) posinvestigate the correlation between objective cognitive per-
operative cognitive dysfunction is seldom found. Howevefprmance and self-reported cognitive dysfunction in the
a substantial number of patients have cognitive complairitag term. Also, several predictors (duration of anaesthesia,
for a long period after operaticit? hospitalization time) were studied as possible risk factors
The discrepancy between cognitive complaints and cofpr development of postoperative cognitive dysfunction.
nitive test performance may be caused by the methodologiddle study was performed within the framework of the
weaknesses of previous studies. Most studies have usei@rnational Study on Postoperative Cognitive Dysfunc-
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tions (ISPOCD), which is part of a Biomed Europea0 min, thus enabling measurement of memory retrieval
concerted action programme in European countries and {MYLTDEL). *
USA involving 1218 elderly subjects who have undergone

an operation under general anaesth&sia. Stroop colour-word test (SCWT) _ _
The SCWT has often been used to test selective attention,

mental speed and interference susceptibifityThe test
Patients and methods involves three cards displaying 40 stimuli each: colour
We studied 56 elderly patients who underwent surgeRAMeS (SCWT 1), coloured patches (SCWT 1I) and colour
under general anaesthesia at the Academic Hospitg®mes Pprinted in incongruously coloured ink (SCWT 1il).
Maastricht, The Netherlands. Eligible patients were aged H€ dependent variables are the time needed to read (SCWT
least 60 yr, and had presented for major abdominal, thoradik, O {©© name the colour of the patches (SCWT 1) or
non-cardiac or orthopaedic surgery under general anaestpg0ting ink (SCWT 1Ii).
sia between May 1995 and May 1996, with an eXpeCt%{mcept shifting test (CST)

hospital stay of at least 4 days. The study was approved Mis test is derived from the trail making test, which has

the Medical Ethics Committee and informed consent W%ng been used to measure the ease of shifting between

obtained from patients. Exclusion .criteria were: patienFancepts in ongoing behaviotfrlt consists of four parts.
with major psychiatric dlse.ase.z;. diseases Of. j[he Centigh, each test sheet, 16 small circles are grouped in a larger
nervous system (recept meningitis or eqcephalltls, tumoug’rcle. In the first part, empty circles are crossed out as fast
major degenerative diseases and cardiovascular acc'deQQ;possible (CSTO). In the other three parts, the circles
those receiving major tranquillizers and antidepressan&%'ntain numbers (CSTA), letters (CSTB), or both (CSTC),
those undergoing neurosurgery or cardiac surgery; thogg,earing in a fixed random order. Subjects are requested

unable or unwilling to abide by the study procedurg, ¢ oss out the items in the right order. The dependent
those who could not follow procedures or who had pogy.

, ) ariable is the time needed to complete each part.
comprehension of the Dutch language; those with severe
visual or auditory disorder/handicaps, clinically significantetter—digit substitution test (LDST)
Parkinson's disease, or a current diagnosis of alcoholisthis test is a modification of the procedurally identical
or drug dependence; those not expected to be discharggehbol-digit modalities tesf. Subjects are supplied with
from hospital alive; or those whose postoperative hospitalcode at the top of a page where a digit corresponds to a
stay was expected to be shorter than 4 days. All patienéster. They then have a short time to fill in blanks which
scored higher than 23 on the MMSE. In total, 48 patientsrrespond to the correct codes. The test is used to measure
were used in the final analysis: three patients died shortlye speed of processing of general information. The
after operation, two patients were too ill to perform thelependent variable is the total number of letters written
neuropsychological tests after operation and three patieotgrectly in 1 min (LDSTTOT).
refused to participate after operation.

A control group of 50 healthy volunteers was recruitedffective state and self-reported cognitive dysfunction
by an advertisement in a local newspaper. The sarfigelings of depression were measured with the Zung self-
inclusion criteria were used for the control group. rating scale for depression (Zunt)which assesses if

Patients received a benzodiazepine orally or an opidi@gnitive function is negatively influenced by depression.
i.m., before induction of anaesthesia. General anaesthd§isorder to estimate the percentage of patients suffering
comprised one of two standard techniques: (1) a potdf@m long-term subjective cognitive dysfunction, and to
inhalation agent (enflurane, isoflurane or halothane), nitro@gsess if these self-reported complaints correspond to actual
oxide in oxygen and fentanyl, or (2) i.v. anaesthesia witthanges in cognitive performance, a short structured inter-
nitrous oxide in oxygen. Anaesthesia was induced in €W by telephone was conducted 6 months after discharge
patients with thiopental 2-5 kg For neuromuscular block, from hospital. In this interview, the patient was asked
pancuronium or atracurium was used, and residual bloWhether he/she had experienced changes in cognitive func-

was antagonized with neostigmine 2.5 mg and atropifn after discharge from hospital and for how long.
1.0 mg at the end of surgery. Parallel versions of the LDST, CST and VVLT were

developed in order to correct for learning effects as a result
of repeated measurements. In the LDST, the code on top
of the page was changed so that digits corresponded to
Visual verbal learning test (VVLT) different letters. In the CST, the place of the numbers and
This is a computerized, visual version of a test of secondastters was changed. In the VVLT, different words were used.
memory. In three consecutive trials, a list of 15 words is The cognitive measurements assess the following
memorized and reproduced. The dependent variable ti®oretical underlying cognitive constructs: memory
the total number of words recalled over the three trial® VLTTOT, VVLTDEL) and attention-related aspects such
(VVLTTOT). VVLT also involves delayed recall afteras cognitive flexibility (ability to shift between two

Measurements
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sequences; CSTC), interference susceptibility (ability t@ble 1 Patient characteristics (measp(or range) or number). #<0.01

ward off distractions; SCWT IIl), sensorimotor speed Patients 1=48)  Controls (1=50)
(simple cognitive speed; CSTO, CSTA, CSTB, SCWT
| and Il), and speed of general information processinye on 68.2 (60-85) 64.5 (57-78)
LDSTTOT) 19 ducation (yr) 9.2 (2.9) 11.2 (3.3)*
( : Sex (M/F) 13/35 27/23%*
Anaesthesia time (min) 164.3 (66.8)
Procedure Day of discharge 10.4 (5.7)
" . Surgical d
The cognitive test battery was administered on three occéﬂ{%'gﬁm‘?,:(;fiuf;ry 16
sions: 1 day before operation (baseline), and 7 days and Sascular surgery 8
months after operation. On each occasion, a parallel versioKrological surgery 7
f the test batt . . d d t d Gynaecological surgery 6
of the test battery was given in random order to reducesopaedic surgery 4
learning effects. Patient characteristics, medical, surgicabreast 2
and social histories, and medications used were obtainegther 5
. X . . . _Reason for drop-out
by means of an interview with the patient before operation.q., 3
Depression was assessed on each occasion. The contrmb il 2
group underwent the same procedure: they were tested &efusal 3

the same time intervals between cognitive measurements.
These subjects considered themselves healthy; a forrHaI

) " ; sfunction when two of the 10 z scores of the cognitive
evaluation of mood changes and cognitive complaints was . . 2

. . . variables were 1.96 or more. This method of estimating

not performed. The recruitment period for patients was .. . -

= . . individual cognitive change conforms to the method used

1 yr; inclusion of controls was completed in 4 months

Only complete cases were analysed in the ISPOCD 'stuq% S . .
' To decide which intra-individual factors might contribute

Data analysis to a change in performance in the patient group, age, years

?f education, sex, change on the depression scale, duration

Comparison of patients and controls was performed . . . .
. ... QF anaesthesia and days spent in hospital after the first

control for the effect of repeated testing. To study the initia . . .
ostoperative measurement were entered in a stepwise

differences between the two groups on the 10 test Variabl%‘c’érarchical multinle rearession model. Davs soent in hos-
at test was used. A distinction was made between short- P 9 - Days sp

and long-term cognitive effects. A short-term effect Wagltal after the first postoperative measurement was taken as

. . : a measure of the severity of illness after operation. It was
defined as a change in performance from baseline to 7 days b4 b

after operation, and a long-term effect as a change fromsumed that patients who stayed in hospital for a longer

baseline to 3 months after operation. Because of tﬁe%md after their operation were more ill than patients who

differences between patients and controls in age, years_r(# hospital before the first postoperative measurement.

. S ) - Nis variable was used to study the effect of the medical
education and sex distribution, a multiple regression analysis . . ) "
for each measurement was performed. Age and yearsco dition on change in cognitive performance. The day of
' d?scharge was subtracted from the day of the first postopera-

education showed an effect on test performance but po o I .
e measurement. A positive score indicates a stay in

effect of sex was found, accord|_ngly, sexwas not analys‘ﬁc%spital after the first postoperative measurement, a negative
as a separate factor. For statistical evaluation of the effesc bre indicates that the patient had left hospital before the
of operation on cognitive performance, age and years o) t postoperative meastrement

education were used as covariates to correct for the effec . . :
n the first step of the regression analysis, age, years of
of these on test performance. The short- and long-ter . -
o S . education and sex were entered; in the second step, change
cognitive effects were tested by an univariate analysis 0O . . . .
. . IN Zung, and in the third step, duration of anaesthesia and
covariance with repeated measurements (ANCOVA). . . .
o . AT ays spent in hospital were entered. Dependent variables
In addition to changes in mean scores, it is important {0 "
. S L . Were short- and long-term change score for the cognitive
consider individual changé8.Variability in test scores is . :
; ! variables. These change scores were calculated in such a
almost always substantially larger among patients than : . . .
; . . way that a negative difference indicated a decline and a
controls and such high variances could obscure differences

. . sitive difference an improvement. Both absolute change
in group means. Changes in performance between controls

for each test from baseline (first session) to 1 week an g raw test score) and relative change (percentage change)

. <0.
months were compared. The meab)(of these differences V\(erg.computed and analyseB=0.05 was regarded as
R : S|gn|f|cant.
was calculated; this mean may be taken as estimate
learning effects. For patients, baseline scores were compared
with the 1 week and 3 month test results; the averag€Sults
learning effect was subtracted from these changes aflde controls were, on average, 4 yr younger and had 2
divided by thesp of the control group to obtain a zyears more education, and there were fewer women in the

score for each test. Patients had postoperative cognitiventrol group (Table 1).
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Table 2 Difference in baseline performance of patients and controls in various tests of cognitive function émjgam (raw test scoreg fest) and test scores
adjusted for age and years of education (ANCOVAP<?0.05; **P<0.01. For CST and SCWT, a higher score indicates a lower test performance. For VVLT
and LDST, a lower score indicates a lower test performance

t test ANCOVA
Patients (h=48) Controls (n=50) t value F (df)
Concept shifting test (CST)
CSTO 8.2 (2.6) 6.4 (1.2) 4.2%* 7.1 (1, 94)**
CSTA 25.5 (7.3) 21.6 (5.1) 3.0%* 0.6 (1, 94)
CSTB 32.2 (10.9) 25.5 (5.8) 3.8** 5.6 (1, 94)*
CSTC 43.7 (15.7) 34.5 (10.6) 3.4%* 3.2 (1, 93)
Visual verbal learning test (VVLT)
VVLTTOT 25.1 (6.0) 26.8 (5.1) -15 3.8 (1, 93)
VVLTDEL 7.5 (3.1) 9.2 (2.5) —2.8** 1.7 (1, 93)
Stroop colour-word test (SCWT)
SCWT | 17.0 (3.0) 18.1 (2.9) -1.8 7.0 (1, 94)*
SCWT Il 235 (4.2) 22.7 (3.5) 1.0 0.1 (1, 92)
SCWT IlI 55.8 (20.1) 37.5(8.2) 5.8+ 21.0 (1, 93)**
Letter—digit substitution test (LDST)
LDSTTOT 26.2 (7.4) 31.6 (7.2) —3.7** 2.7 (1, 94)

Baseline performance of the patients was worse than tfeDSTTOT); both groups showed improvement. Interaction
of the controls for seven of the 10 cognitive test variablesffects were found for one measure of sensorimotor speed
(Table 2). These initial differences between the groups m&STB), interference susceptibility (SCWT IllI) and pro-
have been caused by differences in age and education (Tatdesing of general information (LDSTTOT). With respect
1). Analysis of covariance with age and education @s sensorimotor speed and interference susceptibility, both
covariates was used to study the differences in test perforgroups improved but patients improved more than controls.
ance after adjustment for these variables. Table 2 shoRatients improved less than controls for processing of
that patients still performed worse on three of the 10 tegéneral information.
variables and performed better on one of the 10 test variables
after adjustment for age and years of education. Individual cognitive change

Results of the test performance of individual subjects are
R ) summarized in Table 5. At 1 week after surgery, cognitive
There were significant group effects for six of the 1Qysfunction was found in 13 (27%) of 48 patients compared
variables (Table 3). Patients performed worse than contrg{sy, 64 of the control group R=0.048). Three months
on tests measuring sensorimotor speed (CSTO, CSTher operation, four (8%) patients still had a poorer perform-
SCWT 1), memory (VVLTDEL), interference susceptibility 5nce on two or more test variables compared with 2% in
(SCWT 1) and processing of general informationne control group (ns).

(LDSTTOT). A time effect between the two measurements
was found on one test measuring interference suscept|b|l|\wood changes and cognitive complaints

(SCWT IlI); both groups showed improved performance. i )
Interaction effects (grouptime) were found in tests measur-Vith respect to mood, no change in depressive symptoms

ing sensorimotor speed (CSTO, SCWT I and I1) and genetfS found in the patient group 1 week and 3 months after
information processing (LDSTTOT). Patients showed $Hrgery compared with baseline=-1.49 (ns) and=-0.58

decline in performance and controls an improvement &7S) respectively). _
no change. After 6 months, 14 patients (29%) reported that they had

experienced worsening of cognitive function after discharge
Long-term cognitive effects from hospital, and eight (17%) of these patients still suffered

Significant group effects were found on five of the 1(f)rom cognitive dysfunction.

variables (Table 4). Patients performed worse than controls ) )

on tests measuring sensorimotor speed (CSTO, SCWT fyegression analysis

memory (VVLTDEL), interference susceptibility (SCWT IIl) Results of regression analysis showed a significant contrib-
and processing of general information (LDSTTOT). A timaition of change on the Zung depression scale to change in
effect was found on sensorimotor speed (CSTO, SCWT Iperformance in the concept shifting test (CSTO) 3 months

memory (VVLTTOT, VVLTDEL), interference suscepti- after operation, indicating poorer performance with higher

bility (SCWT Ill) and processing of general informationZung scores (more depressive symptoms). As shown in

Short-term cognitive effects
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Table 3 Short-term effects of surgery on the performance of patients and controls in various tests of cognitive function. For each tesb) hegals @are
displayed at baseline and 7 days after operation. For CST and SCWT, a higher score indicates a lower test performance. For VVLT and LDST, a lower score
indicates a lower test performance

Patients Controls Group Time Group X time

n Mean (sp) n Mean (sp) F (df) P< F (df) P< F (df) P<

Concept shifting test (CST)

CSTO (s) 48 8.2 (2.6) 50 6.4 1.2) 10.9 (1,94) 0.01 0.1(1,96) ns 43(1,96) 0.01
8.3 (2.4) 6.2 (1.1)
CSTA (s) 48 25.5 (7.3) 50 21.6 (5.1) 20(1,94) ns 3.7(1,96) ns 0.4 (1, 96) ns
26.6 (6.8) 22.2 (5.0)
CSTB (s) 48 322 (10.9) 50 255 (5.8) 6.4 (1,94) 0.05 0.4(1,96) ns 0.1 (1, 96) ns
32.0 (11.0) 24.8 (6.1)
CSTC (s) 48 43.7 (15.7) 49 345 (10.6) 35(1,93) ns 22(1,95) ns 2.9 (1, 95) ns
48.7 (27.0) 34.1 (10.9)

Visual verbal learning test (VVLT)

VVLTTOT 48 25.1 (6.0) 49 26.8 (5.1) 1.5(1,93) ns 0.4 (1,95 ns 0.0(1,95 ns
24.8 (6.1) 26.6 (5.3)

VVLTDEL 48 7.5 (31) 49 9.2 (2.5) 47(1,93) 0.05 36(1,95 ns 05 (1,95 ns
7.2 (3.3) 8.5 @.7)

Stroop colour—word test (SCWT)

SCWT I (s) 47 17.0 (30) 50 18.1 (2.9) 49(1,93) 0.05 0.4 (1,95 ns 7.0(1,95  0.01
17.9 (3.4) 17.6 (2.9)

SCWT I (s) 46 235 (42) 50 22.7 (3.5) 0.4(1,92 ns 0.6(1,94) ns 8.6 (1,94 001
24.1 (3.9) 21.8 (3.2)

SCWT il (s) 47 55.8 (201) 50 375 (82)  24.9(1,93) 0001 17.8(1,95 0001 0.1(1,95 ns
52.0 (18.1) 34.3 (7.0

Letter—digit substitution test (LDST)

LDSTTOT 48 26.2 (74) 50 31.6 (7.2) 5.7 (1,94) 0.5 0.1(1,96) ns 7.4(1,96) 001
25.4 (7.5) 325 (7.1)

Table 6, various factors (age, years of education, sex, charsgealler degree of improvement in patients on one test
on depression scale, duration of anaesthesia and days spariable (LDSTTOT) could be an indication of relative
in hospital after the first postoperative measurement) difterioration as no change or a relatively greater improve-
not contribute significantly to the total explained variancment in this group would be expected. An insufficient
in the dependent variables. Similar results were obtainadmber of patients were studied to determine the extent of
for analysis of the relative change (data not shown), amack of improvement. This needs to be analysed on a much

short-term change (data not shown). larger sample.
Our study confirmed the earlier finding of short-term
Discussion individual cognitive dysfunction after surgery and was of a

Our data provide evidence that cognitive dysfunctioimilar degreé® However, in contrast with these earlier
measured using cognitive tests, occurred in the eldeffpdings, long-term individual cognitive dysfunction was
shortly after operation but not in the long term. Th&ot found. An gxplanaﬂon forthl; discrepancy is the smaller
decreased performance of the patient group on speed-reldtdgnPer of patients and controls in the present study. Another
cognitive tests (CSTO, SCWT I, SCWT II, LDSTTOT) 1possibility is that there are differences in cognitive decline
week after surgery was probably caused by postoperati%twee” different countries. Our study only presents data
analgesics, bed rest, inactivity, fasting, sleep deprivatiorfrom the academic hospital in Maastricht (The Netherlands).
and postoperative pafdall of which can have a deleteriousFuture research will study this issue in more detail.

effect on cognitive function. Although both groups showed Duration of anaesthesia, days spent in hospital after the
the same or improved performance after 3 months, patiefifst postoperative measurement, age, sex, years of education
showed more improvement than controls in tests measuridggd change in score on the Zung scale did not predict short-
sensorimotor (CSTB) and interference susceptibilit9r long-term change in cognitive performance. There was
(SCWT 1ll) and less improvement in a test measuringne exception, namely that an increase in depressive symp-
processing of general information (LDSTTOT). The relatoms contributed significantly to decreased performance on
tively greater improvement in patients on two test variablége CSTO. Although this was an isolated finding, the change
(CSTB and SCWT lll) may be because they were experienis- in the predicted direction as an increase in depressive
ing less stress and pain by the 3 month testing. The relativelymptoms was expected to correlate with decreased per-
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Table 4 Long-term effects of surgery on performance of patients and controls in various tests of cognitive function. For each teshb) iesais(are displayed
at baseline and 3 months after operation. For CST and SCWT, a higher score indicates a lower test performance. For VVLT and LDST, a lower score indicates
a lower test performance

Patients Controls Group Time Group X time

n Mean (sp) n Mean (sp) F (df) P< F (df) P< F (df) P<

Concept shifting test (CST)

CSTO (s) 48 8.2 (2.6) 50 6.4 1.2) 5.6 (1,94) 0.05 145 (1,96) 0.001 3.2 (1, 96) ns
7.5 (2.3 6.2 1.2
CSTA (s) 48 25.5 (7.3) 50 21.6 (5.1) 0.7 (1,94) ns 0.5(1,96) ns 0.3 (1, 96) ns
24.9 (8.1) 21.6 (5.8)
CSTB (s) 48 322 (10.9) 50 255 (5.8) 20(1,94) ns 1.1(1,96) ns 5.0 (1, 96) 0.05
29.7 (10.4) 26.4 (8.4)
CSTC (s) 47 44.2 (15.6) 49 345 (10.6) 22(1,92) ns 0.0(1,94) ns 0.9 (1, 94) ns
43.2 (18.6) 35.2 9.8)

Visual verbal learning test (VVLT)

VVLTTOT 48 25.1 (6.0) 49 26.8 (5.1) 1.5(1,93) ns 13.7(1,95) 0001 0.2(1,95 ns
26.5 (5.4) 28.6 (4.9)

VVLTDEL 48 7.5 (31) 49 9.2 (2.5) 41(1,93 005 112(1,95 001 01(1,95 ns
8.3 (3.3) 9.8 (2.2)

Stroop colour—word test (SCWT)

SCWT I (s) 47 17.0 (30) 50 18.1 (29) 106 (1,93) 0.1 0.3(1,95 ns 0.1(1,95 ns
17.3 (3.3) 18.2 (3.1)

SCWT I (s) 46 235 (42) 50 22.7 (3.5) 0.1(1,92) ns 9.8(1,94) 001 00(1,94) ns
22.7 (4.0) 21.9 (2.9)

SCWT il (s) 47 55.8 (201) 50 375 (82)  21.2(1,93) 0001 303(1,95 0001 99(1,95 001
46.9 (12.7) 35.1 (8.6)

Letter—digit substitution test (LDST)

LDSTTOT 48 26.2 (74) 50 31.6 (7.2) 5.8(1,94) 005 59.2(1,96) 0001 69(1,9,) 001
27.8 (7.4) 34.8 (6.8)

formance?3 Although Iong-term Cognitive dysfunction, Tablg 5Short—term .(7 days) and Iong—term (3 months) individual postoperative
measured . th it test tf d 17% cognltlve dysfunction (POCD) for patients1=48) and controls r{=50).
u using the cognitive tests, was not round, 0:0b —0 01

patients reported a subjective decrease in cognitive functien

6 months after surgery. Short-term Long-term

Despite _the use of parallel test versions, healthy _controls patients Controls Patients Controls
and sensitive tests, a discrepancy between cognitive com- on oni

. . I- I-
plaints and cognitive test performance was found. These n(%) n(%) square n(%) n(%) square

cognitive complaints are perhaps related to factors other
than objective test performance. The operation could triggéfCP absent 35 (73) 47 (94) 7.97* 44 (92) 48 (94) 2.03 (ns)
X . - ¥9P0CD present 13 (27) 3 (6) 408 1(2

several psychological events (e.g. mild depression or

awareness of age-related changes), which could lead to

subjective feelings of cognitive dysfunction not associated

with impaired performance on cognitive tests. The experi-

ence of an unexpected cognitive decline shortly aftétive tests?* They found that patients who considered that

operation may worry patients and lead to cognitive conthis aspect of their cognitive function had deteriorated were

plaints. If this is true, patients should be given informatioAot found to have reduced function, as assessed by cognitive

about what to expect after an operation. Medical, psychtests 12 months after surgery. When mood state was

logical or neuropsychological interventions could be imporgxamined, it was found that patients who reported deteriora-

ant in this respect. Others have found that patients who Héeh tended to have higher levels of depression and anxiety.

more knowledge of surgery had fewer worries and recoveréfie authors concluded that subjective reports of cognitive

faster® This could also affect the percentage of patientdysfunction after heart surgery do not reflect actual changes

reporting subjective cognitive dysfunction. in cognitive function but rather appear to be related to
Earlier studies rarely examined subjective reports amdood. It was also found that increased emotional arousal

objective performance together. One study examined (dnxiety and depression) in patients undergoing cardiac

patients who reported cognitive complaints after cardiargery had no relevant effect on their cognitive test

surgery showed cognitive dysfunction, assessed using cpgrformancé® Although levels of anxiety and depression
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Table 6 Results of regression analysis of several background variables on performance change from baseline to 3 months (long-term) after surgegfigaChronolo

age, sex (i1, f=2) and years of education (Edu.) were entered in step one, change in score on the depression scale in step two, and duration of anaesthesia
(Dur.) and days spent in hospital after the first postoperative measurement (Dif.) in the final step. Shown are standardized regression cetdfjdiertise (b

final model and the explained variana@)(after each step, for long-term cognitive changeP+90.01

Step 1 Step 2 Step 3 r2, after step

Long-term change  Edu. Age Sex Zung Dif. Dur. 1 2 3

CSTO 0.01 0.02 0.31 0.42** -0.14 0.23 0.020 0.177* 0.217

CSTA 0.02 0.15 -0.34 -0.07 0.08 —-0.40 0.023 0.026 0.128
CSTB 0.13 0.09 -0.02 0.17 -0.18 -0.10 0.018 0.042 0.08

CSTC 0.14 -0.22 —-0.09 0.04 0.14 -0.18 0.079 0.082 0.111
VVLTTOT 0.10 -0.13 -0.07 -0.16 -0.18 -0.17 0.052 0.080 0.142
VVLTDEL -0.10 -0.07 0.12 -0.12 -0.17 0.10 0.035 0.051 0.078
SCWT | 0.18 -0.19 0.20 —-0.03 -0.16 0.32 0.066 0.066 0.136
SCWT Il —-0.06 0.06 0.11 0.04 0.09 0.04 0.015 0.017 0.026
SCWT Il -0.21 -0.12 0.26 0.25 -0.17 0.22 0.059 0.112 0.158
LDSTTOT -0.02 0.21 0.28 0.06 -0.11 -0.16 0.146 0.148 0.186
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support, the patient’s financial situation and degree to which Dierks-Ventling VC, Gerhard U, Hobi V. Der Einfluss von Total-

the surgical procedure improves the elderly patient’s social und Regionalanasthesie auf Konzentration und Ged@chtnis (The

integration, may influence cognitive outcome and effects effects of total- and local anesthesia on concentration and

on the nervous system in the long teffiiThe preoperative =~ memory). Schweiz Z Psychol 1989; 48: 112-20

level of function, psychosocial variables such as sociaf Me'fr U't,Tr“”':ger Et' ito” F Fdasso';__’;‘]-t Z“tr Frage ‘:)ef

network, coping style, personality and expectations of the PoStoperativen konzentralions- -und gedachtnisstorungen bel
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. . practical method for grading the cognitive state of patients for
complaints shOL_JId b_e the main goal pf futu_re rgsearch._'l_’he the clinician. J Psychiatr Res 1975; 12: 189-98
apparent negative findings concerning objective cognitivig \waliace LM. Communication variables in the design of pre-surgical
test performance can have positive implications for possible preparatory information. Br J Clin Psychol 1986; 25: 111-18
interventions to reduce or prevent long-term cognitive2 Krier C, Bohrer H, Polarz H, Schonstedt R. Cognitive function in
complaints. geriatric ophthalmological patients following local versus general
anesthesia. Ophthalmologie 1993; 90: 367-71
13 Mgller JT, Cluitmans P, Rasmussen LS, et al. Long-term
Acknowledgements postoperative cognitive dysfunction in the elderly: ISPOCD1 study.
This work was supported by a grant from the Maastricht University Lancet 1998; 352: 857-61

Hospital Foundation. We thank Inge Crolla and Patricia Hameleers féf Brand N, Jolles J. Learning and retrieval rate of words presented
assistance in the collection of the cognitive and patient data. auditorily and visually. J Gen Psychol 1985; 112: 201-10

873



15

16

17

18

19

20

Dijkstra et al.

Bohnen N, Jolles J, Twijnstra A. Modification of stroop colour
word test improves differentiation between patients with mild
head injury and matched controls. Clin Neuropsychol 1992; 6:
178-84

Reitan RM. Validity of the trail making test as an indicator of
organic brain damage. Percept Mot Skills 1958; 8: 271-6

Lezak MD. Neuropsychological Assessment, 3rd Edn. New York:
Oxford University Press, 1995

Zung WWK, Durham NC, Richards CB, Coral Gables FLA, Short
MJ. Self-rating depression scale in an outpatient clinic. Arch Gen
Psychiatry 1965; 13: 508-15

Jolles J, Houx PJ, Van Boxtel MP, Ponds RW. The Maastricht Aging
Study: Determinants of Cognitive Aging. Maastricht: Neuropsych
Publishers, 1995

Shaw PJ, Bates D, Cartlidge EF, et al. Long-term intellectual
dysfunction following coronary artery bypass graft surgery: a six
month follow-up study. Q J Med 1987; 62: 259-68

21

22

23

24

25

26

874

Edwards H, Rose E, Schorow M, King TC. Postoperative
deterioration in psychomotor function. JAMA 1981; 245: 1342-3
Smith C, Carter M, Sebel P, Yate P. Mental function after general
anaesthesia for transurethral procedures. Br J Anaesth 1991; 67:
262-8

Newman PJ, Sweet JJ. Depressive disorders. In: Puente AE,
McCaffrey RJ, eds. Handbook of Neuropsychological Assessment:
A Biopsychosocial Perspective. New York: Plenum Press, 1992,
263-307

Newman S, Klinger L, Venn G, Smith P, Harrison M, Treasure T.
Subjective reports of cognition in relation to assessed cognitive
performance following coronary artery bypass surgery. J Psychosom
Res 1989; 33: 227-33

Vingerhoets G, De Soete G, Jannes C. Relationship between
emotional variables and cognitive test performance before and
after open-heart surgery. Clin Neuropsychol 1995; 9: 198-202
Muravchick S. Immediate and long-term nervous system effects
of anesthesia in elderly patients. Clin Anesth 1986; 4: 1035-45



