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Abstract Dramatic increases in mortality from multiple 
myeloma have been reported in the United States and the 
United Kingdom over the past three decades. To assess 
what fraction of this increase, if any, might be attributable 
to a change in the incidence of this disease. we examined 
the incidence of multiple myeloma during 1950 to 1979 
in Malmi), Sweden, a city chosen because of its medi- 
cal community's longstanding interest in this disease. 
The average annual incidence rates per 100.000 pop- 
ulation were 4.9 for males and 3.7 for females (ad- 
justed to the European age-standardized population). 

ULTIPLE myeloma, like other fatal diseases. is M characterized by incidence and mortality rates 
that are similar. .A dramatic rise in multiple myelo- 
ma's incidence and mortality over the past three dec- 
des has been reported in studies from the United 
~tltcs,1*2 England and Wales,3 and most other coun- *' Fraumeni compared data from the United 
8$hu Second and Third Cancer Surveys (1947 to l~w and 1969 to 1971) and found the percentage in- 
Qcase in the age-adjusted incidence of multiple mye- 
k a  to be greater than that of any other cancer, in- 
@ 'bg lung ~ a n c e r . ~  This apparent change in the 
1. ,xnce of multiple myeloma has led some investiga- 
'(R to hypothesize a relation between this disease and 
iocnased exposures to environmental or occupational 
Qtcinogens.6.7 

Arecent study conducted in Olmsted County, Min- 
nesota, identified incidence rates for multiple mye- 
loma in that community that were higher than those 
expetted from national mortality rates. However, un- 
der further analysis, no increase in incidence was de- 
tected during the period 1945 through 1977.8 This 
k h e r  but stable incidence was attributed to more 
complete case ascertainment. 

The obvious etiologic importance of an increase in 
multiple myeloma prompted us to undertake an inves- 
apt ion of its incidence in Malmo. h e d e n .  where the 
medical community has had a longstanding interest in 

disease, Our objectives were to describe time 
t m d s  for multiple myeloma's incidence in Malm6 

1950 to 1979, to compare these findings with the 
data reported for Olmsted County. and to compare 
%*specific incidence rates over time in Malmo with 
national mortality rates in the United States and in 

and Wales. The results of the study indicate 
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These rates are among the highest in the world. Un- 
like secular trends for myeloma in the United States 
and the United Kingdom, where large increases in mor- 
tality rates have been reported, the rates in Malm6 have 
increased only slightly, and the increase was restricted 
to males, suggesting the possibi!ity of environmental 
causes. We suggest that the rates in Malmo may repre- 
sent the asymptote of myeloma's incidence that will be 
approached in other white populations as case ascertain- 
ment among them becomes complete. (N Engl J bled 
1984; 310:421-4.) 

that national mortality rates for multiple myeloma are 
not an accurate index ortrends in true incidence rates. 
.Although mortality rates have increased dramatically, 
much of the increase can be attributed to improved 
case ascertainment. However, in a stable study popu- 
lation under comprehensive medical surveillance, an 
increase in the incidence of multiple myeloma in males 
suggests increased or newly introduced environmental 
hazards as an etiologic factor. 

This study illustrates the difficulty of interpreting 
changes in the incidence and mortality of cancer over 
time.g.'O Changing rates may be real - e.g., cases are 
due to environmental exposures that affect underlying 
incidence of the disease - or they may be artifacts - 
cases are due to improved diagnostic techniques or 
case-ascertainment methods or both. Medical surveil- 
lance in Malmo provides nearly ideal conditions for 
accurately determining the rate of multiple myeloma. 

METHODS 

Population and Initial Case Identification 

Xlalmo is the third lnrsest citv in Sweden. The  population in- 
creased from 192.668 in 1950 to 236.716 in 1979. The  community's 
medical needs are s c n c d  by three hospitals: Malmo General Hospi- 
tal ( the main hospital and the only one with an emergen? service), 
Vacrnhcms Hospital for chronic diseases. and the Malm6 Eastern 
Hospital for mental disorders. Records were obtained for all pa- 
tients with a clinical diagnosis of multiple mveloma. plasmacytoma. 
or  extramrdullan. p lasmaqtoma from medical-records discharge 
files. pa tho loq  files. and plasma protein-clcctrophoresis reports at 
these three hospitals from 1950 through 1979. For the period 1969 
through 1979. a computerized diagnostic-registration system pro- 
vided another data  source. Autopsy records were checked for addi- 
tional cases. The  frequency of autopsies was over 95 per cent for 
hospitalized patients and and 60 per cent for all persons dvitlg in 
Yalrno since 1960. ensuring accurate estimates of cases not diag- 
nosed during life. 

Inclusion and Exclusion Criterla 

Minimal criteria for a diagnosis of myeloma were a monoclonal 
immunoglobulin in serum or monoclonal light chains in urine (or 
both) plus at least one of the following: IO pcr cent or more plasma 
cells and atvpical plasma-crll morpholoq in the bone marrow; os- 
teolytic lesions found on x-ray examination that could bc explained 
onl! by increased plasma cells: or macroscopic ostrolytic lesions 
found at an autopsv in 1% hich microscop! revealed plasma-cell pro- 
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liferation. .\ diagnosis was further confirmed by a clinical course 
compatible with m)eloma. Cases without an obscned M compo- 
nent in serum or urine %ere accepted iftherc was histologic evidence 
oi J. solitary plasmacytoma or if the diagnosis was made first at 
autopss and no serum or urinary protein electrophoresis was per- 
formed. 

Patients with an .LI component whose conditions did not fulfill 
previouslv stated criteria were excluded. as were patients not living 
in Slalmo at the time of diagnosis. 

Statistical Procedures 
Sex. vear. and age at diaqnosis were recorded for each case. Cen- 

sus data for Stalmo's population were used to calculate age-specific 
and sex-specific incidence rates in IO-vear 3ge qroups. For compari- 
son of rates over time 3nd with other sources. the direct method of 
age standardization by five-year aqc groups was used." The total 
U.S. population for 1950" and, alternatively. the European stand- 
ard population were the standard populations.'' .Analyses for trends 
were performed bv means of the .\lantcl-Haenszel extension chi- 
square test.'' 

RESULTS 

In SIalmo: multiple myeloma was diagnosed in 329 
residents from January 1, 1950, to December 31, 1979. 
Of these, 163 were male and 166 were female. More 
than 90 per cent of the patients were seen by one of us 
(I.T., O.Z., 0rJ.G.W.) at the Department of Internal 
Medicine, Malmo General Hospital. 

The average, age-adjusted incidence rates for mul- 
tiple myeloma in .Malm6 during three decades are 
shown in Table 1. There is a small and statistical- 
ly significant trend toward increasing rates among 
males. No increase in the age-adjusted rates is evident 
among females. Figure I indicates that the increases in 
the incidence rates of myeloma among males were not 
confined to older age groups. These data may reflect 
a small but genuine increase in the incidence of the 
disease. 

The  average. age-specific incidence rates per 
100.000 population in hlalmo for 1970 throuqh 1979 
are shown in Table 2 .  These rates are comparable to 
rates reported from Olmsted County.8 

Sex-specific and age-specific incidence rates for the 
periods 1950 through 1959. 1960 through 1969, and 
1970 through 1979 are plotted on a log-log scale in 
Fiqure 1. I t  is noteworthy that the incidence rates con- 
tinue to increase with age. even in the older age 

Table 1 .  Average Annual Age-Adjusted Incidence Rates of Multi- 
ple Myeloma per 100,000 Population (Malmo. Sweden, 1950 to 

1979). According to Sex: 

h R l O D  M.1ES FEMALLI Toru 

CASES RArE ' C ~ S E S  u r E  C U E S  RATE 

195&59 32 2.9 (3.9) 38 2.6 (3.5) 70 1.7 (3.7) 

197679 81 4.6 16.2) 59 2.2 (3.0) I40 3.2 (4.3) 

of mend 

1 W 9  50 3.5 (4.6) 69 3.5 (4.5) 119 3.4 (4.6) 

Significvlcc 5.52.  *P = 0.02 $ 1.10. tNS f 0.81. * ?IS f 

Table 2. Average 
ple Myeloma per 

Annual Age-Speufc incidence Rates of &-' 
i00.000 Population (Maimb, Sweden, 1970 

1979), According lo Sex. 

F W r U  

C N U  UTE C * p I  UTE 

s 39 0 0  0 0  0 0  
6 2.0 4 2.7 2 1.3 4049 

s 5 9  
60-59 
7&79 
a80 

14 8.4 6 3.3 20 3.1 
25 18.1 16 9.5 41  13.4 

I4 64.5 
24 35 4 18 16.9 42 24.0 

17 36.6 31 45,s - - - 
Torah 81 39 140 
Adjusted rates * 

* ~ ~ ~ - d j u a c d  to 1950 U S i d )  poplhm md Empun st- popll.llOO (nhcl,. 

4.6 2.2 3.2 
16.2) (3.0) 14.3) 

p m n r h m ) .  

groups, and that the data are well fitted by a straight 
line on a log-log 

DISCUSSION 

time may provide clues to its cause.I7 Since most m- 
cers are thought to be associated with env i ronmad  
exposures, a change in the incidence of a panic& 
cancer should alert investigators to the possibie I& of 
environmental  carcinogen^.'^ A classic urampic'd 
such a time trend is the steep increase in lung & 
that first occurred among men earlier in this -9. 
The major etiologic factor implicated in the inaeore'm 
lung cancer was cigarette ~ m o k i n g . ' ~  RetrospsetIve 
reasoning related this increase to differential exponue 
to the major etiologic agent - cigarette smoling. 
When investigating or interpreting an increase in any 
disease. however, i t  is necessary to ascertain first 
whether the increase is real or is a reflection of im- 
provements in recognition and clinical diagnoskM 
This first step is particularly important in the case of 
multiple myeloma, a disease in which diagnosis is 
highly dependent on the use of medical-care facilities 
and laboratory in~estigation.~ I n  addition, since m y -  
loma is a disease of old age. factors that increase the 
use of medical senices by the elderly are likelv tC 
produce concomitant increases in the frequency ofdi- 
agnosis and reporting of myeloma. 

-1he general structure of Swedish medical care" 
and the particular organization of medical services in 
Llalmo make this city especially suitable for popula- 
tion-based Im p r oved medical care for the 
elderly has been a national priority in Sweden since 
1950. In addition, Malmo's population has remained 
relatively stable since 1950 and has had unresviFlted 
access to the city's medical center, which is staffed by 
diagnosticians especially interested in multiple rnyt 
loma. Since there are few private doctors in Md6, a 
majority of outpatient visits (60 per cent) are made 
within the medical-center clinics. Thus, Malm6 p'p 
vides a stable study population for whom diagn-lJ 

Changes in the incidence of multiple myeloma 
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100 trend in incidence rates for either males or females 
during this 33-year period. 

I t  is instructive to compare age-incidence curves for 
cases occurring in three decades in Malm0 with na- 
tional mortality statistics for the Cnited Statesj4 and 
England and iL’ales3 - countries that have had strik- 
ing increases in reported’ mortality from m) eloma. 
The age-specific incidcnce rates in 51almo increased 
progressively wi:h ace. continued to rise. and included 
the oldest age group I Fig. 1 \ .  This age-incidence pat- 
tern has been relatively unchanqed durinq the past 
three decades. with the esception or age-specific rates 
for males. For both sexes combined. the age-specific 
rates for the group who were 80 years old or older 
increased from 37.9 per 100.000 for the decade 1950 
through 1939 to 45.5 per 100.000 in the most recent 
decade. 1930 through 1979 - a 30 per cent increase 

In contrast. for white .Americans. the aqe-adjusted 

50 

20 

Wales, the age-adjusted rates per 100,OOO increased 
from 0.5 for males and 0.4 for females in 1950 to 3.3 fgr 
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In conclusion, we found the increase in the inci- 

prehensive medical survedlance to be much smaller 
than the increase found when national mortality 
statistics were analyzed. This suggests that a large 

dence of multiple myeloma in populations with com- 1980: 65:735-8 

portion of the increase in mortalitv from multiple mve- 
loma can be explained bv improved case ascertain- 
ment, especially in the elderly. This conclusion is sup- 
ported by previous studies of other types ofcancer. We 
also found that incidence rates of multiple myeloma 
among males have increased in Malmij, Sweden. The 
Swedish study population was stable, had access to 
comprehensive medical care, was subject to uniform 

12. 

13. 

diagnostic criteria, and was part of a health-care-de- 
livery system committed to excellent geriatric care. It 
is therefore unlikely that the increased incidence in 
males is an  artifact due to improved case ascertain- 
ment. Rather. the data support the hypothesis that 
some occupationally related factor (or factors) that 
has increased or has been introduced into Malmo is a 
causative agent. Accumulating evidence, including a 
recent review article implicating radiation exposure as 
an environmental hazard of etiologic importance in 
some cases of myeloma,32 suggests that some cases of 
the disease may be preventable. 

We are indebted to Prof. N. H. Sternbv (Department of Pathol- 
ogy) and Prof. C. 9. Laurel1 (Department of Clinical Chemistry) of 
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electrophoresis; to Prof. Robert Silber (New York University Medi- 
ul Center) and Geoffrey Rose (London School of Hygiene and 
Tropical Medicine) for support, advice, and encouragement; and to 
Ms. Sondra Coonw and Ms. Sandra Rexrode for help in preparing 
the manuscript. 
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