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Summary. The influence of age and number of treatments on memory 
impairment was studied in depressed patients after a series of convulsive 
treatments: bilateral ECT, unilateral ECT on the nondominant  hemisphere, 
and flurothyl convulsive therapy. Before and after the completed convulsive 
therapy course the patients were tested with a memory test battery and the 
symptoms rated with a depression scale. 

Before treatment older age-groups had decreased ability to learn, but their 
post-treatment forgetting score was not significantly higher than in other age- 
groups. 

An increase in the number of ECTs did not seem to correlate with the degree 
of memory impairment. The conclusion of the present study is that age (up to 
65) and the number of ECTs (up to 10) have no apparent influence on memory 
impairment after electroconvulsive therapy. 
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Introduction 

The correlation between memory functions and age has previously been studied in 
psychiatric patients by Cronholm et al. [6]. The results suggest that age displays a 
weak but significant negative correlation with 'learning', but no significant 
correlation with 'retention'. 

An analysis of the influence of age on memory impairment after a single electro- 
convulsive treatment [11] revealed a tendency for the level of memory functions 
after ECT to be lower with increasing age. This was mainly because age gave a 
lower level even before ECT. When the influence of the pre-treatment level was 
discounted, age showed no significant relation to memory changes after ECT. 

However, in another study of memory functions, measured after the sixth 
treatment [9], the oldest group had significantly lowered memory ability com- 
pared with the youngest group. This result was mainly attributable to a marked 
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decline in m e m o r y  scores in pat ients  t rea ted  with BI-ECT,  whereas uni la tera l  
ECT did not  change  m e m o r y  scores to any not iceable  degree [9]. Af ter  a comple te  
series of  ECT,  the re la t ion  between the age var iable  and me thod  of  t r ea tment  
showed the same tendencies,  but  none of  the compar i sons  was s tat is t ical ly 
significant.  

Ear l ier  invest igat ions  have thus given different  results and  do  not  permi t  a 
defini te  hypothesis .  The purpose  of  this pape r  is to  help to clarify whether  age has 
any  effect on m e m o r y  impa i rmen t  after  a series of  different  types of  convulsive 
t rea tment :  b i la te ra l  e lect roconvuls ive  the rapy  (BI-ECT),  uni la te ra l  ECT on the 
n o n d o m i n a n t  hemisphere  (ND-ECT) ,  and  f luro thyl  (or  Indok lon)  convulsive 
the rapy  OCT). Besides this, the influence of  the number  of  t rea tments  and  its 
in te rac t ion  with the age var iable  are  considered.  

Table 1. The patients series. Age, number of treatments, and memory 
scores (mean values, standard deviation in parentheses) 

Variable Type of treatment 

BI-ECT ND-ECT ICT 
n = 25 n = 28 n =23 

Age 51.0 49.1 46.7 
(12.2) (12.7) (12.0) 

Number of treatments 6.3 6.6 5.7 
(1.7) (2.2) (1.7) 

Range 3-10 3-10 3-10 

Before treatment 

IMS 47.4 45.0 49.4 
(15.0) (12.4) (14.5) 

DMS 36.8 35.4 40.1 
(15.1) (11.9) (13.5) 

FS 10.6 9.6 9.3 
(5.4) (4.7) (4.7) 

After treatment 

IMS 44.4 46.6 45.3 
(12.8) (I 1.4) (14.3) 

DMS 29.0 35.1 28.6 
(12.4) (10.3) (12.5) 

FS 14.5 11.6 16.7 
(7.5) (6.4) (8.1) 

Diff. before - after 
IMS 3.0 -1.6 4.2 

(-13.8) (12.6) (13.1) 
DMS 7.8* 0.3 11.5"* 

(14.4) (12.4) (13.8) 
FS 3.9** -2.0 -7.4** 

(7.4) (5.9) (7.9) 

IMS = immediate memory scores, DMS 
FS = forgetting scores 
* = P<0.05, ** = P<0.01 

= delayed memory scores, 
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Patients and Methods 

The subjects were 76 inpatients with endogenous depressive states, included in studies of the 
anterograde effect on memory of convulsive therapy [7, 10]. The ages of the subjects ranged 
from 18 to 65 years and the number of treatments from 3 to 10. Age, number of treatments, and 
memory scores are presented in Table 1. 

The patients were tested under double-blind conditions on the day before and 3--5 days 
after the completed convulsive therapy course, at the same time in the day, and with parallel 
forms of the memory test battery [1--5, 7, 10]. The battery consists of three tests: the 30 Figure 
Test, the 30 Word-Pair Test, and the 30 Personal Data Test. For each test three scores are 
obtained, the immediate memory score (IMS, immediately after presentation of the items), 
delayed memory score (DMS, 3 h after the presentation of the items) and their difference, 
forgetting score (FS). IMS may be considered to be a function of the hypothetical variable 
'learning', and FS a function of the variable 'retention'. DMS is obviously related to both 
learning and retention. The psychologic method and the theoretical memory model are 
discussed in more detail elsewhere [8]. 

The symptoms of depression were rated under double-blind conditions by means of the 
Cronholm-Ottosson depression scale [2, 4] initially and 4 days after termination of the 
treatment. The treatment procedure has been described previously [7, 10]. 

Statistical Methods. In testing the significance of the effect of ECT and ICT on memory 
variables, the t-test for intraindividual differences was used. Correlation and partial correlation 
coefficients were computed according to current formulas. 

Results 

With increasing age, IMS and DMS show on the whole a weak falling tendency 
(Figs. 1 and 2), before as well as after treatment. FS appears not to be higher in 
older age groups (Fig. 3). 
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Table 2. Correlation coefficients in the treatment groups 

223 

0 1 2 3 4 5 6 7 8 

BI-ECT group 

0 Age 
1 Number of treatments 
2 Diff. depression score 

-0.282 -0.031 -0.565** -0.566"* 0.050 -0.361 -0.408" 0.134 
-0.171 0.221 0.159 0.166 0 . 3 2 1  0.232 0.132 

0.061 0.169 -0,331 0.258 0.322 0.136 

ND-ECT group 

0 Age 
1 Number of treatments 
2 Diff. depression score 

0.154 0.057 -0.548** -0.493** -0.201 -0.274 -0.169 -0.202 
-0.231 -0.017 -0.043 0 . 1 2 5  -0.036 -0.143 0.289 

-0.437* -0.439* 0.113 -0.516"* -0.459* 0.234 

ICT group 

0 Age 
1 Number of treatments 
2 Diff. depression score 

0.493* -0.064 0.212 0 . 2 6 5  -0.109 0.438* 0.461" -0.082 
0.025 -0.269 -0.185 -0.148 0 . 2 4 8  0 . 1 2 3  0.194 

-0.160 -0.227 0.161 0.239 0.499* -0.448* 

The whole series 

0 Age 
1 Number of treatments 
2 Diff. depression score 
3 IMS before treatment 
4 DMS before treatment 
5 FS before treatment 
6 Diff. IMS before-after 
7 Diff. DMS before-after 
8 Diff. FS before-after 

0.114 -0.012 -0.300" -0.285" -0.067 -0.101 -0.082 -0.017 
-0.142 0 . 0 2 8  -0.043 -0.046 0.115 -0.005 0.215 

-0.203 0 . 1 7 3  -0.120 -0.225 0.086 -0.194 

* = P<0.05; ** - P<0.01 

Before t r ea tmen t  there are, for  the whole  pa t ien t  series, low but  s ignif icant  
cor re la t ions  between age and  I M S  and D M S ,  but  no cor re la t ion  between age and 
FS (Table  2). 

Af ter  a series of  t rea tments ,  age appears  to be corre la ted,  in the BI -ECT and 
ICT  groups ,  to m e m o r y  impa i rmen t  expressed as differences between I M S  and  
D M S  before  and af ter  t rea tment .  Since changes in m e m o r y  scores are dependen t  
on the c o m b i n e d  effect of  a number  of  factors,  par t ia l  cor re la t ion  coefficients 
were c o m p u t e d  (Table  3). There  appears  to be a weak re la t ionship  between 
m e m o r y  i m p a i r m e n t  and  age which is s tat is t ical ly signifieant only  in a few par t ia l  
corre la t ions .  Inspec t ion  of  the da t a  may  give the impress ion  that  the re la t ions  are 
oppos i te  in B I - E C T  and ICT,  with N D - E C T  tak ing  an in te rmedia te  place. 
However ,  since the ini t ia l  values are not  s imilar  in the t r ea tment  groups,  no 
special  t rend  can be dis t inguished.  On  the basis of  the present  data ,  therefore,  no 
re la t ionship  be tween age and  degree of  m e m o r y  impa i rmen t  can be pos tu la ted .  

Increas ing  n u m b e r  of  t r ea tments  seems not  to be corre la ted  with the degree of  
m e m o r y  impa i rmen t  in any of  the t r ea tment  groups  (Tables 2 and 3). I t  is possible  
tha t  in the I C T  group  there is a posi t ive re la t ionship  between age and number  of  
t rea tments .  
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Comments 

The results of the present study are quite consistent with earlier investigations of 
depressed patients before treatment [6], which showed a negative relation 
between age and immediate memory but not between age and forgetting. In our 
study, however, this trend is less clear-cut in the ICT group, where the mean age is 
lower than in the other groups. 

No significant relation between age and memory impairment due to a single 
electroconvulsive treatment was found by Ottosson [11]. A similar result was 
obtained in the present study after a series of treatments of various modifications 
of convulsive therapy. 

Fromholt  et al. [19] suggest that ECT causes a significantly more pronounced 
reduction in memory  performance in the older patients which is not confirmed in 
this study. Differences in treatment technique, in the composition of patients 
groups, and in memory tests may explain these divergent results, which can 
hardly be compared. The same memory tests were used in both Ottosson's [1 l] 
study and our own, while Fromholt  et al. [9] used Wechsler's Memory Scale and 
Kimura 's  Recurring Figures Test, which measure mainly immediate memory  or 
learning. The results obtained by the Danish authors indicate that the patients in 
the older age groups may be more sensitive to 'short-term' effects of BI-ECT (24 h 
after the last of a number  of treatments) in learning ability. Our results indicate 
that age does not play any important role for the ' long-term' effects of BI-ECT 
and ND-ECT (3--5 days), either on learning or on retention. Learning impair- 
ment is possibly correlated to age in ICT. 

The number of treatments seems to be of little importance for post-treatment 
changes, independently of the type of convulsive treatment (Table 2). These 
conclusions cannot be extended to patients who received more than 10 treat- 
ments, not covered by our study. There is, however, a positive correlation 
between the number  of treatments and higher age in the ICT-group,  which may 
possibly suggest that this type of treatment is less efficient in the older age-groups. 

To sum up, age and the number of treatments seem to have little influence on 
memory impairment in ECT. The older age-groups show a lower pre-treatment 
level of learning, which may give their forgetting a relatively greater importance. 
The results of the present study do not permit generalization for patients older 
than 65 years and for more treatments than 10. 

Acknowledgements. We are grateful to Bj/3rn Laurell, MD, for permission to use his data on 
ICT treatment. The paper was written during the tenure of a grant from the Swedish Medical 
Research Council (B 74-21 X-3472-03 B). 
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