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ABSTRACT: Background: Despite the common association of psychiatric morbidity and multiple sclerosis (MS), population-based 
prevalence estimates of these disorders are limited. Such estimates are of particular importance to those conducting trials of interventions 
for the treatment of MS. This study examined the prevalence of bipolar disorder, depression, and attempted suicide among hospital service 
utilizers in Nova Scotia and compared these measures for the MS and non-MS population. Methods: Data regarding diagnosis and utiliza­
tion were extracted from two linked databases which included all hospital separation records for Nova Scotia over a 3 year period 
(1992/93-1994/95). Results: The prevalence of bipolar disorder in hospitalized MS patients was 1.97% and depression was 4.27%. These 
rates were significantly higher than the 0.92% and 2.04%, respectively, for the non-MS hospital utilizers. These diagnoses also accounted 
for more than half of the primary diagnostic codes for psychiatric service separations by MS patients. The proportion of total hospital uti­
lization which was accounted for by psychiatric services did not differ between MS and non-MS utilizers. While suicide attempts were 
rare, the estimated frequency of suicide attempts in the total MS population was more than three times that of the general population. 
Conclusions: Bipolar disorder and depression were twice as prevalent in hospitalized MS patients as in the general population of hospital 
utilizers while the estimated frequency of suicide attempts was at least three times greater. These results illustrate that psychiatric morbidi­
ty and service utilization are important considerations in the care of MS patients. 

RESUME: Utilisation des services psychiatriques hospitaliers et morbidite dans la sclerose en plaques. Introduction: En depit de l'association 
frequente de la morbidite psychiatrique et de la sclerose en plaques (SEP), il existe peu d'etudes evaluant la prevalence de ces affections dans la popula­
tion. Ces donnees sont particulierement importantes pour ceux qui font des etudes d'intervention pour le traitement de la SEP Cette etude a examine' la 
prevalence de la maladie bipolaire, de la depression et des tentatives de suicide parmi les utilisateurs de services hospitaliers en Nouvelle-Ecosse et com­
part; ces donnees pour la SEP a celles de la population non atteinte de SEP. Methodes: Les donnees concernant le diagnostic et I'utilisation de soins ont 6te 
extraites de deux bases de donnees qui incluaient tous les dossiers concernant les conges hospitaliers pour la Nouvelle-Ecosse sur une periode de 3 ans 
(1992/93 - 1994/95). Resultats: La prevalence de la maladie bipolaire chez les patients atteints de SEP hospitalises etait de 1.97% et celles de la depres­
sion de 4.27%. Ces taux etaient significativement plus eleves que les taux de 0.92% et 2.04% respectivement pour les utilisateurs hospitaliers n'6tant pas 
atteints de SEP. Ces diagnostics constituaient plus de la moiti£ des codes diagnostiques primaires pour les conges psychiatriques chez les patients atteints 
de SEP. La proportion d'utilisation hospitaliere totale qui etait des services psychiatriques n'etait pas differente entre les patients atteints de SEP et les non 
atteints. Bien que les tentatives de suicide soient rares, la frequence estimee des tentatives de suicide dans la population totale des patients atteints de SEP 
6tait plus de trois fois celle de la population en general. Conclusions: La maladie bipolaire et la depression etaient deux fois plus frequentes chez les 
patients atteints de SEP qui etaient hospitalises que dans la population hospitaliere en general alors que la frequence estimee des tentatives de suicide etait 
au moins trois fois plus grande. Ces resultats demontrent que la morbidite psychiatrique et I'utilisation des services sont des considerations importantes 
dans le soin des patients atteints de SEP. 
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Affective disturbances have been associated with multiple 
sclerosis (MS)1 and may be one of the most disabling aspects of 
the disease.23 Diverse symptoms of disturbed affect have been 
noted in MS including: pathological laughter and crying, eupho­
ria, bipolar disorder, and depression. Of these, bipolar disorder 
and depression are those most often discussed in association 
with psychiatric service utilization.412 The point and lifetime 
prevalence of bipolar disorder in MS has been reported to range 
from 2% to 13%,4 '5 1 3 1 4 figures higher than the 0.4% to 1.2% 
estimated for the general population.15 The point and lifetime 
prevalence of depression in MS have been estimated to range 
from 14% to 72%.4'61016-17 In all studies, the prevalence rates 
for depression in MS have been reported to be higher than those 
of the general population6'7 and for other disease groups.6'"1318 

Suicide, suicide attempts, and suicidal ideation have recently 
begun to receive attention in MS patients.61925 Studies have 
consistently suggested that MS patients have a higher rate of 
suicide than the general population. Stenager et al.,19 estimated 
the prevalence of death by suicide to be 3% in a population of 
MS patients. However, most other studies have estimated it to 
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be approximately 15%.lai2'20'25 Two studies that have examined 
suicide attempts in MS patients have reported lifetime preva­
lence to be 3.3%,10 and 12%6 while lifetime prevalence of suici­
dal ideation in MS has been reported to range from 10%6 to 
40%.21 

Establishing population-based estimates of prevalence rates 
for depression, bipolar disorder, and suicide attempts in MS is 
particularly important to those conducting pharmaceutical trials 
for the treatment of MS. A study by the IFNB study group24 

using Interferon-beta-lb has reported the rates of "depression" 
in various study arms to range from 4.8% to 16.9% and the 
annual rates of suicide attempts to range from 0.8% to 1.6% 
during the 5 year trial period. However, without population-
based rates for comparison, it is difficult to put even statistically 
significant group differences into the context of clinical signifi­
cance. Almost all studies examining the prevalence of bipolar 
disorder, depression, and suicide have suffered from method­
ological problems that include: small sample sizes, selection 
bias, inadequate control groups, and retrospective patient 
reports.2627 Despite the limitations and inconsistencies of the 
available studies, however, it is clear that affective disorders are 
of significant concern for patients with MS. 

Although patients could be expected to require mental health 
services for such issues, there have been even fewer studies that 
have examined whether or not MS patients are more likely to 
use formal psychiatric services than the general population. In 
Dutch and British studies, psychiatric service utilization by MS 
patients in the form of admissions to psychiatric facilities has 
been reported to be 11.5% of the estimated MS population over 
12 years28 and 12% over an unspecified time (presumably life­
time).13 The two studies that have included psychiatric outpa­
tient referrals, which were conducted in United States and New 
Zealand, have reported utilization of psychiatric services by MS 
patients to be 19.3% over 13 years" and 32% over an unspeci­
fied time (up to 30 years for at least one subject).22 The reported 
rates of psychiatric hospital utilization by MS patients have 
been considerably less than many of the reported lifetime preva­
lence rates of psychiatric morbidity. Studies by Minden et al.,6 

and Sullivan et al.,9 have suggested that depression in MS may 
be under-treated. Once again, however, given the paucity of 
research examining the utilization of psychiatric services by MS 
patients, this cannot be adequately determined. In addition, no 
population-based study of psychiatric service utilization by MS 
patients in Canada has been conducted to date. In examining 
health care utilization, Canada offers a system in which health 
care services are free at point of entry, an important factor since 
loss of employment and income due to MS may limit access to 
health care in some countries. 

In this study, we examined and compared the utilization of 
hospital services by persons with, and without MS in Nova Sco­
tia, over a 3 year period (1992/1993 to 1994/1995). As well, the 
prevalence of bipolar disorder, depression, and suicide attempts 
were compared for this same time interval. 

METHODS 

All data were extracted from two databases available to the 
Population Health Research Unit at Dalhousie University. These 
databases were generated by the Nova Scotia Department of 

Health and the Dalhousie Multiple Sclerosis Research Unit 
(DMSRU) for the years 1992/1993 to 1994/1995. To ensure 
confidentiality, the identification numbers of all patients were 
scrambled by the Department of Health before release of the 
data sets. The two databases used in this study were linked by 
the scrambled identification numbers such that no unique identi­
fying information was available to the investigators. 

The Admissions, Separations, and Day Surgery (ASD) 
database included all inpatient hospital separation records for 
residents of Nova Scotia for the three year period from 
1992/1993 to 1994/1995. Separation records are generated by 
all hospital facilities within the province at the time of patient 
discharge and are included in the database of the provincial 
Department of Health. The information extracted from this 
database for the current study included the type of hospital facil­
ity (i.e., psychiatric versus non-psychiatric), and the discharge 
diagnoses. The discharge diagnoses are recorded for each hospi­
tal separation according to The International Classification of 
Diseases, 9th revision, Clinical Modification (ICD-9-CM)29 by 
the attending physician at time of discharge and include a pri­
mary diagnosis and up to six secondary discharge diagnoses. It 
was rare, however, to have more than four secondary codes 
recorded. From the ICD-9-CM codes, formal psychiatric diag­
noses of those admitted to a hospital were obtained. The 
DMSRU database was initiated in 1979 and contained the clini­
cal records and demographic information for 708 MS patients 
who were current residents of Nova Scotia at the time of this 
study and who had attended the DMSRU at least once in the 
period 1979-1995. All patients in the DMSRU database met the 
diagnostic criteria for clinically probable or definite MS.30 

Persons with MS who utilized hospital-based psychiatric and 
other services in the period 1992-95 were identified in two 
ways. First, patients from the DMSRU database were identified 
and linked to the ASD utilizations data for 1992-95. Second, 
ASD utilization data for 1992-95 were searched for "other" MS 
patients. These were patients with an ICD-9-CM diagnostic 
code for MS who were not part of the DMSRU database. Thus, 
two groups of MS patients were identified: DMSRU MS 
patients who met diagnostic criteria for clinically probable or 
definite MS, and "other" MS patients who may or may not have 
met clinical criteria. Hospital utilization rates of persons with 
MS were compared to the general population. The group of non-
MS patients utilizing hospital services during the study period 
was comprised of all hospital utilizers except those identified as 
DMSRU or "other" MS patients. 

The estimates of MS prevalence in Nova Scotia given below 
were based on the number of unique persons (n = 2,542) identi­
fied through linkage of the DMSRU clinical database, ASD uti­
lization data and physician services utilization data for the 
period 1989/90-1993/94. Nova Scotia's 1991 census population 
(918,100) was used in calculating both MS prevalence rates in 
Nova Scotia and hospital utilization rates for the general popu­
lation. This yielded a prevalence est imate of MS of 
277/100,000. While this estimate is higher than that of earlier 
Canadian studies of Newfoundland,31 Ontario,32 and British 
Columbia,33 it is more consistent with that of a more recent 
Canadian study from Alberta,34 as well as with the trend toward 
increasing prevalence estimates for MS that have been reported 
for other samples.35 
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The physician services utilization database includes all 
physician billing claims for Nova Scotia, thereby documenting 
all outpatient office visits. Each claim form includes fields for 
ICD-9-CM diagnostic codes although they are not necessarily 
completed with each claim. While the validity of the diagnoses 
in the DMSRU database was assured through adherence to stan­
dard diagnostic criteria,30 the validity of the diagnoses obtained 
through the physician services database was undoubtedly sub­
ject to error. Sources of this error include: data entry errors, data 
coding errors, and failure to use accepted diagnostic criteria. 
Although the extent of these errors is unknown, it seems unlike­
ly that they introduce a systematic bias toward overrepresenta-
tion of MS patients in the population. Data entry and coding 
errors are unlikely to be systematic and, since it may take a 
number of years for symptoms of MS to be recognized as such, 
it also seems unlikely that family physicians and other special­
ists would overuse this diagnostic category in a systematic man­
ner on billing records. 

ASD database fields were searched to determine the total 
number of hospital admissions for MS patients and non-MS 
patients to both psychiatric and non-psychiatric hospital facili­
ties. ICD-9-CM codes for primary and secondary diagnoses of 
all psychiatric hospital admissions by MS patients were extract­
ed and collated. The frequency of codes for bipolar disorder, 
depression, and attempted suicide (see Appendix) were also 
extracted and collated for all admissions. The order of search 
was to first examine the primary diagnoses for ICD-9-CM codes 
for depression and bipolar disorder. Next, secondary diagnoses 
were checked. Those who did not have a primary diagnosis of 
bipolar disorder or depression were first scanned for bipolar dis­
order in the secondary codes. If they did not have a secondary 
code of bipolar disorder, the secondary codes for depression 

were then searched. This order of search was done to eliminate 
any overlap in diagnoses and to ensure that those with bipolar 
disorder (who may have been depressed during their hospitaliza­
tion) were categorized appropriately. Codes for attempted sui­
cide were scanned independently of other diagnostic codes. In 
order to investigate the possibility of deaths due to suicide, the 
death certificates of 36 patients from the DMSRU who died dur­
ing the study period were examined. 

RESULTS 

Hospital Service Utilization 

The total number of hospital separations in Nova Scotia dur­
ing the 3 year period of this study was 579,190, or about 21% 
per year, based on the 1991 census data. Of these, 3,099 
(0.54%) were by MS patients. Fifty-four persons with MS (88 
separations) and 8,436 persons without MS were psychiatric 
service utilizers (15,115 separations). There was a total of 
1,212 persons with MS who were utilizers of other hospital ser­
vices (3,011 separations) and 286,765 persons without MS who 
were utilizers of other hospital services (560,976 separations). 
The proportion of total service utilization (i.e., separations) that 
was accounted for by psychiatric services did not differ 
between the MS (88/3,099 = 2.84%) and the non-MS hospital 
utilizers (15,115/576,091 = 2.62%) (x2 = .56, p. > .50). Table 1 
summarizes the hospital service utilization patterns using both 
a per utilizer, and a per population at risk perspective. 

Of the 54 MS patients who were psychiatric service utilizers, 
12 were from the DMSRU group (23 separations) and 42 were 
from the "other" MS group (65 separations). Of the 1,266 MS 
patients who were utilizers of other hospital services, 241 were 
from the DMSRU group (667 separations) and 971 were from the 

Table 1: Psychiatric and Other Hospital Separations by Persons with Multiple Sclerosis (PwMS) and Other Nova Scotians During a Three Year 
Period, 1992/93-1994/95, on a per Utilizer and a per Population at Risk Basis. 

Nova Scotians with MS Other Nova Scotians 

Hospital PwMS by persons with separations separations separations persons 
Separations source of >1 separation per utilizer per population with >1 

diagnostic at risk (%) separation 
data 

separations separations separations/ 
per utilizer populations 

at risk (%) 

Psychiatric 

separations 

Other 

separations 

Total 
separations 

DMSRU 

"Other" 

Total 

DMSRU 
"Other" 

Total 

DMSRU 
"Other" 

Total 

12 

42 
54 

241 

971 

1,212 

253 
1,013 
1,266 

23 

65 
88 

667 
2,344 
3,011 

690 
2,409 

3,099 

1.9 

1.5 
1.6 

2.8 
2.4 

2.5 

2.7 
2.4 
2.4 

3.2 

3.3 
3.4 

94.2 

117.5 
118.5 

97.5 
120.8 

121.9 

8,436 

286,765 

295.201 

15,115 

560,976 

576,091 

1.8 

2.0 

2.0 

1.7 

61.3 

62.9 

Population at risk estimates. The number of persons with MS in Nova Scotia during the 1992/93- 1994/95 study period is 
estimated at about 2,542. Of these, 708 were identified from Dalhousie MS Research Unit (DMSRU) data. The remainder 
were identified from diagnostic codes for MS contained in hospital ASD records and physician services records of health 
services utilization funded under Nova Scotia's universal and comprehensive Medicare program. The number of "other Nova 
Scotians" is estimated to be 915,558, the 1991 census population minus the estimated number of persons with MS (2,542) in 
the study period. 

232 
https://doi.org/10.1017/S0317167100034065 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100034065


LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES 

"other" MS group (2,344 separations). The proportion of separa­
tions from psychiatric services did not differ between the DMSRU 
(23/690 = 3.33%) and the "other" MS utilizer groups (65/2,409 = 
2.70%) (%2 = .78, p_ > .50). Moreover, the proportion of individuals 
making up the separations from psychiatric services did not differ 
between the DMSRU (12/253 = 4.74%) and the "other" MS 
groups (42/1,013 = 4.15%) (x2 = .18, p > .70). Given these find­
ings, both MS groups were combined for the remainder of the 
analyses. 

Psychiatric Morbidity 

The prevalence of diagnostic codes for bipolar disorder and 
depression were compared for the MS and non-MS hospital uti­
lizers. While this provides an extremely conservative estimate of 
psychiatric morbidity for the total population, it has the advan­
tage of employing a standardized coding system in a study of a 
total population. When all hospital separations were examined, a 
total of 25 individual MS patients and 2,720 non-MS hospital 
utilizers were identified who had received an ICD-9-CM diag­
nostic code for bipolar disorder during the three year study peri­
od. Based on these data, the estimated prevalence rate for 
bipolar disorder was 1.97% for hospitalized MS patients and 
0.92% in the non-MS hospital utilizer population, (%2 = 15.25, p 
< .005). In a similar manner, 54 individual MS patients and 6,031 
non-MS hospital utilizers were identified who had received a 
diagnostic code for depression during the 3 year period of this 
study. Based on these data, the estimated prevalence rate for 
depression was 4.27% for hospitalized MS patients and 2.04% in 
the non-MS hospital utilizer population, (%2 = 30.97, g < .005). 

In order to examine the psychiatric morbidity associated with 
psychiatric service utilization among MS patients, all primary 
diagnostic codes for the 88 psychiatric service separations by 
MS patients were examined. These were grouped according to 
major diagnostic categories and are summarized in Table 2. As 
illustrated in this table, for the majority of psychiatric service 
separations by MS patients the primary diagnoses were either 
bipolar disorder (29.54%) or depression (26.13%). No other 
diagnostic category accounted for more than 7% of the primary 
diagnoses at the time of separation from a psychiatric service. 

Table 2. Primary ICD-9-CM Codes for 88 MS Psychiatric 
Service Separations. 

Code Description Number (%) Admissions 

We assumed that a suicide attempt was equally likely to 
lead to a hospitalization regardless of whether a person had 
MS or not. Therefore, we felt that the prevalence of 1CD-9-
CM codes for attempted suicide, extracted from the ASD 
database, would provide a reasonable estimate of the preva­
lence of individuals who attempt suicide in the total popula­
tion. Seventeen individuals with MS and 1,670 individuals 
without MS made a suicide attempt serious enough to warrant 
hospitalization during the three years of this study. Thus, while 
only 0.67% of our estimated population of MS patients in 
Nova Scotia had a hospital admission and an ICD-9-CM code 
for suicide attempt within the three year study period, this was 
true for only 0.18% of the non-MS population (%2 = 7.74, p_ < 
.01). Information regarding cause of death was available from 
clinic records for 36 patients of the DMSRU but no deaths 
were attributed to suicide. 

DISCUSSION 

Although it was not surprising to find that persons with MS 
were more likely to utilize hospital services than the general 
population, it was perhaps more surprising to find that persons 
with MS utilized a similar proportion of psychiatric hospital 
services as did non-MS hospital utilizers. Thus, on a popula-
tion-at-risk basis, persons with MS were twice as likely to uti­
lize hospital-based psychiatr ic services as the general 
population during the three year study period. These findings 
indicate that the psychiatric morbidity associated with MS can­
not be overlooked as a significant source of health care service 
utilization. The use of non-psychiatric hospital services was 
slightly lower for the DMSRU group on a population-at-risk 
basis, possibly reflecting more effective management of MS in 
a specialty clinic. However, this was not the case for psychi­
atric hospital services. Thus, even within specialty clinics, 
there is a need for vigilence regarding psychiatric morbidity. 
Since the ASD database did not provide us with an estimate of 
the number of MS utilizers who may have received a consulta­
tion by psychiatry while admitted under another medical ser­
vice, our data are likely to underes t imate the total 
hospital-based psychiatric service utilization by persons with 
MS. 

This study, which restricted its analysis to hospital service 
utilizers, nevertheless supports previous research which has 
found that psychiatric morbidity in the form of bipolar disor­
der,45 depression,6-7 and attempted suicide1012'20-25 is higher in 
the MS population than in the general population. The preva­
lence rates for psychiatric morbidity for MS patients in this 
study were much lower than those reported previously by oth­
ers. These findings undoubtedly reflect our data sources and 
methods which, in turn, reflect our provincial health care sys­
tem and physician practice patterns in our province. Since, in 
our study, the identification of psychiatric morbidity required 
hospital admission, the rates would be expected to be much 
lower than prevalence rates based on surveys of patients 
attending specialized MS clinics or rates based on the return 
of mail-out surveys. However, it is noteworthy that when 
examining psychiatric morbidity in terms of the primary diag­
noses of those MS patients admitted to psychiatric services, 
the prevalence rates were 29% for bipolar disorder and 26% 
for depression, (see Table 2), figures closer to those noted in 

Bipolar Disorder 
Depression 
Personality disorder 
Drug abuse 
Schizophrenia 
Alcohol abuse 
Adjustment reaction 
Organic brain disease/dementia 
Panic/anxiety 
Physical disorders only 
Psychotic disturbance 
Post Traumatic Stress Disorder 
Unspecified neurotic disorder 
Poisoning 
Conduct disturbance 

26 
23 
6 
6 
5 
5 
3 
3 
3 
2 
2 
1 
1 
1 
1 

(29.54%) 
(26.13%) 
(6.82%) 
(6.82%) 
(5.68%) 
(5.68%) 
(3.41%) 
(3.41%) 
(3.41%) 
(2.27%) 
(2.27%) 
( 1.14%) 
(1.14%) 
(1.14%) 
( 1.14%) 
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previous research which has used samples subject to possible 
selection and/or referral biases, small sample sizes, inade­
quate control groups, and retrospective patient reports.2627 

Although limited to conservative estimates, our data have the 
distinct advantage of providing population based estimates. 
Thus, while our conservative estimates of psychiatric morbidity 
in MS patients are low in relation to some other reports, they 
illustrate the significance of this problem as both bipolar disor­
der and depression were approximately twice as prevalent in 
MS hospital utilizers as in non-MS hospital utilizers. Moreover, 
persons with suicide attempts were almost 4 times as prevalent 
in the MS population as in the non-MS population. 

Table 2 illustrates that bipolar disorder and depression 
accounted for over 55% of primary diagnoses for MS psychi­
atric service separations, suggesting that affective disorders rep­
resent the greatest proportion of psychiatric morbidity in MS. 
However, the remaining 45% of psychiatric service separations 
had a primary diagnosis other than that of bipolar disorder or 
depression. Thus, while less common, other psychiatric disor­
ders should not be overlooked when examining the mental 
health care needs of MS patients or when conducting clinical tri­
als for the treatment of MS. Interestingly, adjustment reactions 
were rarely indicated as the primary diagnoses for psychiatric 
service separations. While these may not be uncommon, they 
would appear to be rarely associated with hospital-based psychi­
atric service utilization. 

One obvious limitation of our findings is our use of hospital 
service utilization data only. Thus, our data are clearly an 
under-representation of the total psychiatric service utilization 
of persons with MS. With the trend toward increased delivery 
of health care services through ambulatory care programs, hos­
pitalization has become a less frequently used method of 
health care delivery for most health problems, including MS. 
Nevertheless, our data illustrate that hospital service utilization 
remains much more common for MS patients than for the pop­
ulation at large and thus, remains a significant factor in the 
overall cost of health care service delivery to persons with 
MS.36 

One of the advantages of our study, which used a Canadian 
health care perspective, is that ability to pay is not a direct 
determinant of access to hospital services. Thus, our popula­
tion based study of hospital utilizers in Nova Scotia provides 
relatively unbiased estimates of the rates of psychiatric mor­
bidity and suicide attempts in both the MS and general popu-
lation-at-risk. Such estimates are particularly important for 
those conducting therapeutic trials for MS since they can con­
tribute to the development of models of cost-effectiveness of 
new treatments for MS.36 Our study illustrates the importance 
of incorporating measures of psychiatric morbidity in such tri­
als. Depression, and its appropriate treatment, has been recog­
nized as an important factor in the adherence to newly 
developed treatments for MS.3 7 3 8 Nevertheless, while depres­
sion, bipolar disorder and suicide attempts remain of most 
obvious importance, our findings also point out that other 
psychiatric disorders should not be overlooked in the clinical 
management of MS or in studies of the effectiveness of new 
treatments. 

ICD-9-CM Codes 

Bipolar Disorder 

APPENDIX 

293.83 
296.0, 296.00 to 296.06 
296.1, 296.10 to 296.16 
296.2,296.20 to 296.26 
296.3, 296.30 to 296.36 
296.4, 296.40 to 296.46 
296.5, 296.50 to 296.56 
296.6, 296.60 to 296.66 
296.7 
296.8, 296.80, 296.81, 296.82, 296.89 

Depression 

292.84,300.4,309.0,309.1,311. 

Suicide Attempt 

E950.0 to E950.9 
E951, E951.0, E951.1, E951.8, 
E952, E952.0, E952.1, E952.8, E952.9 
E953, E953.0, E953.1, E953.8, E953.9 
E954 
E955, E955.0 to E955.5, E955.9 
E956 
E957, E957.0, E957.1, E957.2, E957.9 
E958, E958.0 to E958.9 
E959 

ACKNOWLEDGEMENTS 

This study was supported by a grant from the Nova Scotia Depart­
ment of Health Designated Mental Health Research Fund. Development 
of the integrated multiple sclerosis database on which this study was 
based was funded by grants from Serono Canada Inc. and the Multiple 
Sclerosis Society of Canada. 

REFERENCES 

1. Patterson MB, Foliart R. Multiple Sclerosis: understanding the psy­
chologic implications. Gen Hosp Psychiatr 1985; 7: 234-238. 

2. Murray TJ. The psychosocial aspects of multiple sclerosis. Neurol 
Clin 1995; 13: 197-223. 

3. Rabins PV. Euphoria in multiple sclerosis. In: Rao S, ed. Neurobe-
havioral Aspects of Multiple Sclerosis. New York: Oxford Uni­
versity Press, 1990: 180-186. 

4. Joffe RT, Lippert GP, Gray TA, Sawa, G, Horvath, Z. Mood disor­
der and multiple sclerosis. Arch Neurol 1987; 44: 376-378. 

5. Schiffer RB, Wineman NM, Weitkamp LR. Association between 
bipolar affective disorder and multiple sclerosis. Am J Psychiatr 
1986; 143: 94-95. 

6. Minden SL, Orav J, Reich P. Depression in multiple sclerosis. Gen 
Hosp Psychiatr 1987; 9: 426-434. 

7. Schiffer RB, Caine ED, Bamford KA, Levy S. Depressive episodes 
in patients with multiple sclerosis. Am J Psychiatr 1983; 140: 
1498-1500. 

8. Schiffer RB. The spectrum of depression in multiple sclerosis: an 
approach for clinical management. Arch Neurol 1987; 44: 596-
599. 

9. Sullivan MJL, Weinshenker B, Mikail S, Edgley K. Depression 
before and after diagnosis of multiple sclerosis. Mult Scler 1995; 
1: 104-108. 

234 
https://doi.org/10.1017/S0317167100034065 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100034065


LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES 

10. Whitlock FA, Siskind MM. Depression as a major symptom of mul­
tiple sclerosis. J Neurol Neurosurg Psychiatry 1980; 43: 861-865. 

11. Schiffer RB, Babigan HM. Behavioral disorders in multiple sclero­
sis, temporal lobe epilepsy, and amyotrophic lateral sclerosis: an 
epidemiologic study. Arch Neurol 1984; 41: 1067-1069. 

12. Minden SL, Schiffer RB. Depression and mood disorders in multi­
ple sclerosis. Neuropsychiatr Neuropsychol Behav Neurol 1991; 
4: 62-77. 

13. Ron MA, Logsdail SJ. Psychiatric morbidity in multiple sclerosis: a 
clinical and MRI study. Psychol Med 1989; 19: 887-895. 

14. Schiffer RB. Disturbances of affect. In: Rao S, ed. Neurobehavioral 
Aspects of Multiple Sclerosis. New York: Oxford University 
Press, 1990: 186-196. 

15. American Psychiatric Association. Diagnostic and Statistical Man­
ual of Mental Disorders, 3rd Edition, Revised. 1987 Washington, 
DC: American Psychiatric Association Press. 

16. Arias B, Vazquez-Barquero JL, Pena C, Miro J, Berciano JA. Psy­
chiatric aspects of multiple sclerosis. Acta Psychiat Scand 1991; 
83: 292-295. 

17. Millefiorini E, Padovani A, Pozzili C, et al. Depression in the early 
phase of MS: influence of functional disability, cognitive impair­
ment and brain abnormalities. Acta Neurol Scand 1992; 86: 354-
358. 

18. Dalos NP, Rabins PV, Brooks BR, O'Donnell P. Disease activity 
and emotional state in multiple sclerosis. Ann Neurol 1983; 13: 
573-577. 

19. Stenager EN, Stenager E, Koch-Henriksen N, et al. Suicide and 
multiple sclerosis: an epidemiological investigation. J Neurol 
Neurosurg Psychiatry 1992; 55: 542-545. 

20. Sadovnick AD, Eisen K, Ebers GC, Paty DW. Cause of death in 
patients attending multiple sclerosis clinics. Neurology 1991; 41: 
1193-1196. 

21. Eklund V, MacDonald ML. Descriptions of persons with multiple 
sclerosis, with an emphasis on what is needed from psychol­
ogists. Prof Psychol Res Pract 1991; 22: 277-284. 

22. Skegg K. Multiple sclerosis presenting as a pure psychiatric disor­
der. Psychol Med 1993; 23: 909-914. 

23. Pine DS, Douglas CJ, Charles E, Davies M, Kahn D. Patients with 
multiple sclerosis presenting to psychiatric hospitals. J Clin Psy-
chiatr 1995;56:297-308. 

24. The IFNB Multiple Sclerosis Study Group. Interferon beta-lb is 
effective in relapsing-remitting multiple sclerosis. I. Clinical 
results of a multicenter, randomized, double-blind, placebo-con­
trolled trial. Neurology 1993; 43: 655-661. 

25. Bauer HJ, Hanefeld FA. Multiple sclerosis: its impact from child­
hood to old age. London: WB Saunders Company, 1993. 

26. Devins GM, Seland TP. Emotional impact of multiple sclerosis: 
recent findings and suggestions for future research. Psychol Bull 
1987; 101:363-375. 

27. Minden SL, Schiffer RB. Affective disorders in multiple sclerosis: 
review and recommendations for clinical research. Arch Neurol 
1990;47:98-104. 

28. Stenager E, Jensen K. Multiple sclerosis: correlation of psychiatric 
admissions to onset of initial symptoms. Acta Neurol Scand 
1988;77:414-417. 

29. The Educational Annotation of the International Classification of 
Diseases, 9th revision, Clinical Modification, 4th Edition. Reno, 
Nevada: Channel Publishing Ltd, 1995. 

30. Poser CM, Pary DW, Scheinberg L, et al. New diagnostic criteria 
for multiple sclerosis: guidelines for research protocols. Ann 
Neurol 1983; 13:227-231. 

31. Pryse-Phillips WEM. The incidence and prevalence of multiple 
sclerosis in Newfoundland and Labrador, 1960-1984. Ann Neu­
rol 1986;20:323-328. 

32. Hader WJ, Elliot M, Ebers GC. Epidemiology of multiple sclerosis 
in London, and Middlesex County, Ontario, Canada. Neurology 
1988;38:617-621. 

33. Sadovnick AD, Eisen K, Egers GC, Paty DW. Cause of death in 
patients attending multiple sclerosis clinics. Neurology 1991; 41: 
1193-1196. 

34. Warren S, Warren KG. Prevalence, incidence, and characteristics of 
multiple sclerosis in Westlock County, Alberta, Canada. Neurol­
ogy 1993; 43: 1760-1763. 

35. Wynn DR, Rodriguez M, O'Fallon, WM, Kurland LT. A reap­
praisal of the epidemiology of multiple sclerosis in Olmsted 
County, Minnesota. Neurology 1990; 40: 780-786. 

36. Brown MG, Murray TJ, Fisk JD, et al. A therapeutic and economic 
analysis of Betaseron in multiple sclerosis. Ottawa: Canadian 
Coordinating Office for Health Technology Assessment (CCHO-
TA), 1996. 

37. Neilley LK, Goodin DS, Goodkin DE, Hauser SL. Side effect pro­
file of interferon beta-lb in MS: results of an open label trial. 
Neurology 1996; 46: 552-554. 

38. Mohr DC, Goodkin DE, Likosky, W, et al. Treatment of depression 
improves adherence to interferon beta-lb therapy for multiple 
sclerosis. Arch Neurol 1997; 54: 531-538. 

Volume 25, No. 3 — August 1998 235 
https://doi.org/10.1017/S0317167100034065 Published online by Cambridge University Press

https://doi.org/10.1017/S0317167100034065



