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THE development of dementia appears to be the outcome 
of interactions between a large number of known and 

unknown genetic and environmental factors (1). Environ-
mental factors, particularly those that are modifiable, have 
been of great interest to researchers, clinicians, and the pub-
lic because they may facilitate development of potentially 
effective population-wide strategies to reduce the risk of de-
mentia. Work-related environmental factors may play an 
important role in the search for strategies to postpone the 
onset of dementia and its most common type, Alzheimer’s 
disease (AD), because of the large amount of time most 
adults spend at work and the variety of influences that are at 
play.

Work-related exposure to extremely low-frequency mag-
netic fields (EMF), which tends to be relatively high in oc-
cupations such as electrical utility workers, railway engineers, 
metal workers and welders, may increase the risk of cancer 
(eg, 2,3). Some studies also point to a potential association 
between EMF exposure and dementia (4,5) or AD (5–8).

Nonetheless, whether work-related EMF exposure influ-
ences dementia onset remains unclear. Although findings of 
a recent meta-analysis support the role of EMF exposure in 
AD (9), the association was found to be rather weak and 
lacking a dose–response effect. Others have pointed to the 
possibility that the link between EMF exposure and dementia 
may exist primarily in specific subgroups such as cases with 
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a relatively early disease onset (4,6), in men but not in women 
(5,10), and among manual workers in specific industries such 
as welders (7), electrical utility workers (3), and electrical/
electronics, and metal workers (11).

There are biologically plausible reasons that EMF expo-
sure might increase risk of dementia. With respect to AD, 
Sobel and colleagues (8) suggested that EMF exposure may 
play a role in the cleaving of amyloid precursor protein to 
form soluble beta-amyloid. Soluble beta-amyloid facilitates 
formation of insoluble toxic beta-amyloid in the brain, a 
known sign of AD pathology. This hypothesis remains �
empirically unconfirmed, and findings of an association �
between EMF exposure and all types of dementia (5,6) sug-
gest that another mechanism nonspecific to AD may be at 
play. As suggested by Feychting and colleagues (6), EMF 
exposure may accelerate the general neuropathological pro-
cess, leading to dementia diagnosis; that is, contributing to 
the depletion of brain reserve (12).

Our goal was to test the association between occupational 
EMF exposure and dementia in the population-based Swedish 
Twin Registry. We tested three hypotheses. First, we explored 
whether work-related exposure to EMF was associated with 
dementia or AD specifically. Second, we tested the hypotheses 
that EMF exposure may be associated with dementia primarily 
in (a) those with onset at or before 75 years of age versus later 
onset, (b) men versus women, and (c) those who had manual as 
opposed to nonmanual main lifetime occupations. Finally, we 
assessed the potential influence of genetic and early-life envi-
ronmental factors shared by family members by exploring the 
association between work-related exposure to EMF and de-
mentia in complete twin pairs where one twin was diagnosed 
with dementia, but the co-twin was not.

Methods

Participants
Participants were members of the Swedish Twin Registry 

(13)—a population-based registry of all twins residing in 
Sweden—who were aged 65 years or older in 1998. In 
1998, the HARMONY (taken from the Swedish words for 
“health” [Hälsa],“genes” [Rv], “environment” [Miljö], 
“and” [Och], and “new” [NY]) study began a follow-up of 
all twins from both same- and opposite-sex pairs who were 
at least 65 years of age. Cognitive screening and in-person 
evaluation for dementia were conducted as part of HAR-
MONY. A random sample of twins was selected for contact 
by telephone each month. The cognitive screening used the 
previously validated TELE instrument (14) (TELE is the 
short name for the telephone screening instrument de-
signed for the Study of Dementia in Swedish Twins). Indi-
viduals who screened positive for cognitive dysfunction 
and their co-twins were contacted for an in-person clinical 
diagnostic evaluation for dementia. Clinical diagnoses of 
dementia followed the diagnostic criteria set forth in the �

Diagnostic and Statistical Manual of Mental Disorders, 
fourth edition (DSM-IV; (15)). Differential diagnoses were 
made according to the National Institute of Neurological and 
Communicative Disorders and Stroke/Alzheimer’s Disease 
and Related Disorders Association (NINCDS/ADRDA) cri-
teria for AD, National Institute of Neurological Disorders 
and Stroke-Association Internationale pour la et l’�
Enseignement en Neurosciences (NINDS-AIREN) criteria 
for vascular dementia (17), Lund and Manchester criteria for 
frontal temporal dementia (18), and consensus criteria for 
dementia with Lewy bodies (19). A complete description of 
the study design can be found elsewhere (20).

In the HARMONY study, 20,206 participants were eligible 
for screening (see Figure 1). The response rate for telephone 
screening was 71.4%; the response rate for those eligible for 
the clinical phase was 70.0%. The same telephone screening 
also included questions about demographic factors, health and 
behavioral information, and main lifetime occupation (13). 
For those who responded to the telephone screening, informa-
tion about gainful lifetime occupation was available for 85.4%. 
Knowledgeable informants were used for participants who 
could not provide this information (7%).

The sample for this study is described in Figure 2. Over-
all, 10,082 individuals aged 65 years and older had both 
complete data for cognitive status and main lifetime occupa-
tion. Of these, 573 could not be included because they had 
occupations for which EMF exposure data were not avail-
able. Therefore, 9,508 participants (4,654 who were mem-
bers of complete twin pairs and 4,855 individual twins) were 
used in the analyses. Of these, 216 were classified as demen-
tia cases (141 with AD) and 9,292 as controls. The average 
age at disease onset was 76.4 years (SD = 8.4 years) among 
dementia cases and 77.6 years (SD = 7.6 years) among the 
subset including only the cases with AD. There was no over-
lap in participants included in this analysis and a prior Swed-
ish Twin study where an association between work-related 
EMF exposure and dementia was observed (4).

Of the 216 dementia cases, 42 had a co-twin in the study 
who was alive when the case developed dementia and who 
could be confirmed to be without dementia. Of these de-
mentia discordant twin pairs, 13 were monozygotic and 29 
were dizygotic (16 were opposite sex). In addition, 22 of the 
42 pairs were discordant for AD, of whom 7 were monozy-
gotic and 15 dizygotic (8 opposite sex). On average, the 
time between the estimated age of onset in a case and �
assessment in the co-twin was 6.9 years (SD = 5.6 years).

Measures

Occupation.—The main independent variable in the study 
was exposure to extremely low-frequency magnetic fields 
in the participant’s main lifetime occupation. Information 
about occupation was collected in the 1998 telephone 
screening. Each participant, or a knowledgeable informant, 
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was asked, “What kind of occupation did you have during 
the major part of your working life?”

Occupational information from these telephone inter-
views was sent to Statistics Sweden for coding according 
to categories from the 1980 Swedish Population and Hous-
ing Census, which used codes from the Nordic version of 
the International Standard Classification of Occupation 
manual (21).

EMF exposure.—Information about work-related expo-
sure to extremely low-frequency EMF was obtained from a 
job exposure matrix elaborated in a previous study (22), 
where workday measurements of EMF exposure were con-
ducted on a sample from the general male Swedish popula-
tion between 1989 and 1991. For each occupation, a 
summary estimate in microtesla was calculated as the geo-
metric mean (due to skewness of the data) of all workday 
measurements in that particular occupation. This male job 
exposure matrix was later supplemented by separate mea-
surements specifically for women (23). In our sample, 6% 
(573) of the 10,167 participants with known occupations 
had to be excluded due to missing values for EMF exposure 
for that occupational category.

In our sample, occupations with elevated exposure to ex-
tremely low-frequency EMF included, for example, railway 
workers (4.03 mT, n = 24), welders (1.12 mT, n = 79), forest 
workers (0.76 mT, n = 167), cashiers (0.45 mT, n = 48), retail 
traders (0.34 mT, n = 88), post office workers (0.31 mT, n = 
99), cooks (0.31 mT, n = 136), electrical workers (0.31 mT, 

n = 133), dental nurses (0.30 mT, n = 46), chemical engi-
neers (0.28 mT, n = 33), train dispatchers (0.25 mT, n = 85), 
and dentists (0.24 mT, n = 44).

Covariates.—The covariates were age at screening (in 
years); gender; level of education (basic [<7 years; corre-
sponding to mandatory education for this cohort] vs. more 
than basic [≥7 years]); complexity of work with data, peo-
ple, and things; coronary artery disease; and stroke.

To measure complexity of work, we used scores devel-
oped for occupations from the 1970 U.S. Census data (24) 
that we applied to the parallel Swedish occupational coding 
scheme as described elsewhere (25). Then, 1970 U.S. Cen-
sus scores for work characteristics were applied to the rele-
vant occupations from the 1980 Swedish Census. Coronary 
artery disease and stroke were measured using records 
available in the national inpatient discharge registry. Each 
record contains up to eight discharge diagnoses coded ac-
cording the International Classification of Diseases. Be-
cause Sweden uses a universal health care system, all 
hospitalizations are included in this registry.

Age at dementia onset—determined retrospectively via in-
formants (26)—gender, and occupational status based on the 
main lifetime occupation were used for data stratification.

Data Analysis
In the analyses with the entire sample, we used categoriza-

tion based on the previous study with Swedish Twin Registry 

Figure 1.  Flowchart of the HARMONY study.
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data (4) with cutoffs at the 25th and 75th percentile of expo-
sure distribution, thus stratifying participants into groups 
with low (bottom 25%), medium (middle 50%), and high 
(top 25%) exposure to EMF. The cutoffs were at 0.12 and 
0.20 mT. We used generalized estimating equations models 
to adjust for clustering of participants, in this case, pairwise 
clustering. Results were adjusted for all covariates except for 
complexity of work with data, which was not related to de-
mentia (p = .898) or AD (p = .695) in a bivariate regression 
model. Then, we conducted analyses with the sample strati-
fied by age of onset (≤75 vs. >75), gender (men vs. women), 
and occupational status (manual vs. nonmanual work).

In co-twin control analyses, we used conditional logistic 
regression, which estimates odds ratios (ORs) based on 
comparisons across matched pairs. Due to the sample size 
limitations and the finding that cases were largely similar to 
their nondemented co-twins on covariates, we estimated 
crude ORs. Although the cases and controls did differ with 
respect to complexity of work, including these variables 
only did not appreciably alter the results when dementia was 
the outcome, and the models did not converge due to a small 
sample size when AD was the outcome. Also, stratified 
models could only be run for all types of dementia and not 
for AD alone, and meaningful results could not be obtained 
for the 13 monozygotic pairs alone. We used SAS software 
version 9 and a two-tailed .05 level of significance.

Results

Analyses With the Entire Sample
Characteristics of participants across the levels of expo-

sure are presented in Table 1. Women and those with non-
manual occupations were somewhat overrepresented among 

Figure 2.  Flowchart of the two analytical samples used in this study.

Table 1.  Participant Characteristics by Level of Occupational 
Exposure to magnetic Fields (EMF)

EMF Exposure in mT

All <0.12 ≥0.12 to <0.20 ≥0.20

n 9,508 2,770 4,086 2,652
Age at screening, �
  mean (SD)

72.6 (6.2) 72.4 (6.1) 72.6 (6.1) 72.0 (6.3)

Women, % 52 78 43 40
Education, % more �
  than basic

47 51 49 40

% With nonmanual �
  occupation

50 67 44 43

Work complexity, mean (SD)
  With data 3.0 (1.6) 2.6 (1.3) 3.3 (1.7) 2.8 (1.6)
  With people 1.7 (1.5) 1.4 (1.1) 2.1 (1.9) 1.3 (1.1)
  With things 2.9 (2.2) 3.4 (1.4) 2.6 (2.4) 2.9 (2.4)
Coronary artery �
  disease, %

23 20 24 26

Stroke, % 9 8 9 10

those with low EMF exposure. Occupations with medium 
exposure were also characterized by slightly higher levels 
of complexity of work compared with either low or high 
exposure.

Results for the association between level of exposure to 
EMF at work and risk of dementia and AD are summarized 
in Table 2. Although the ORs were above 1.00 for demen-
tia among those with occupations reflecting medium or 
high level of EMF exposure, these results did not reach 
statistical significance. To assess whether controlling �
for complexity of work or cardiovascular factors attenu-
ated the results appreciably, we subsequently removed 
these covariates but found that the results were actually 
weakened, suggesting some, although insubstantial, sup-
pression effect.
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Next, we tested whether EMF exposure with data strati-
fied by age of onset, gender, and manual/nonmanual occu-
pation (see Table 3). We found divergent results for analyses 
stratified by age of onset and by type of work. Specifically, 
medium or high EMF work-related exposure was related to 
approximately double the risk of dementia compared with 
low exposure when only cases with onset by age 75 years 

were considered. The parallel estimates were nonsignifi-
cant for AD only, and no significant results emerged from 
analyses with cases with onset after age 75 years.

Among participants with manual occupations, those ex-
posed to medium or high level of EMF exposure had about 
double the risk of dementia and AD compared with those with 
occupations in the low-exposure range, although the effect 
only approached significance for high EMF exposure and AD 
(p = .056). No substantive differences in risk based on level of 
EMF exposure were observed among those with nonmanual 
occupations. No statistically significant results emerged from 
analyses conducted separately for men and women.

A trend test, performed by entering the three levels of 
exposure as one ordinal variable, indicated a nonsignifi-
cant dose–response relationship increased exposure to EMF 
and dementia in all models but the model that considered 
dementia cases with age of onset by age 75 years (OR = 
1.35, 95% confidence interval [CI]: 1.03–1.74, p = .024).

In post hoc analyses conducted with the entire sample, we 
estimated whether any specific type of manual occupation 
known for elevated exposure to EMF such as electrical or 
electronics work, welding, metal work, or tailoring would be 
associated with an increased risk of dementia. None of �
the results approached significance (p > .40), although we 

Table 2.  Level of Work-Related Exposure to Magnetic Fields and 
Dementia or Alzheimer’s Disease

n (%) 
Cases

n (%) 
Controls AOR 95% CI p Value

All types of dementia 216 (100) 9,292 (100)
  EMF exposure in mT
  <0.12 (reference) 50 (23) 2,720 (29) 1.00
  ≥0.12 to <0.20 93 (43) 3,994 (43) 1.41 0.96–2.06 .079
  ≥0.20 73 (34) 2,579 (28) 1.38 0.93–2.03 .108
Alzheimer’s disease 141 (100) 9,292 (100)
  EMF exposure in mT
  <0.12 (reference) 35 (25) 2,720 (29) 1.00
  ≥0.12 to <0.20 58 (41) 3,994 (43) 1.35 0.85–2.14 .211
  ≥0.20 48 (34) 2,579 (28) 1.38 0.88–2.26 .153

Note: AOR = adjusted odds ratio; 95% CI = 95% confidence interval. Re-
sults adjusted for age, gender, education, complexity of work with people and 
things, coronary artery disease, and stroke.

Table 3.  Work-Related EMF Exposure and Dementia or Alzheimer’s Disease Shown Separately for Age of Onset in Cases, Gender, and Type of 
Occupation

EMF Exposure in mT n (%) Cases n (%) Controls AOR 95% CI p Value n (%) Cases n (%) Controls AOR 95% CI p Value

Age of onset ≤75 Age of onset >75

All types of dementia 87 (100) 9,292 (100) 129 (100) 9,292 (100)
  <0.12 (reference) 16 (18) 2,720 (29) 1.00 34 (26) 2,720 (29) 1.00
  ≥0.12 to <0.20 40 (46) 3,993 (43) 1.94 1.07–3.54 .030 53 (41) 3,993 (43) 1.12 0.68–1.87 .652
  ≥0.20 31 (36) 2,579 (28) 2.01 1.10–3.65 .022 42 (33) 2,579 (28) 1.02 0.59–1.75 .954
Alzheimer’s disease 47 (100) 9,292 (100) 94 (100) 9,292 (100)
  <0.12 (reference) 10 (21) 2,720 (29) 1.00 25 (27) 2,720 (29) 1.00
  ≥0.12 to <0.20 20 (43) 3,993 (43) 1.69 0.74–3.87 .215 38 (40) 3,993 (43) 1.17 0.66–2.08 .585
  ≥0.20 17 (36) 2,579 (28) 1.94 0.90–4.18 .090 31 (33) 2,579 (28) 1.20 0.62–2.11 .656

Men Women

All types of dementia 95 (100) 4,462 (100) 121 (100) 4,830 (100)
  <0.12 (reference) 9 (9) 598 (13) 1.00 41 (34) 2,122 (44) 1.00
  ≥0.12 to <0.20 50 (53) 2,426 (54) 1.62 0.77–3.42 .202 43 (36) 1,567 (32) 1.39 0.83–2.31 .210
  ≥0.20 36 (38) 1,438 (32) 1.81 0.84–3.88 .127 37 (31) 1,141 (24) 1.14 0.67–1.94 .623
Alzheimer’s disease 54 (100) 4,462 (100) 94 (100) 4,830 (100)
  <0.12 (reference) 5 (9) 598 (13) 1.00 30 (34) 2,122 (44) 1.00
  ≥0.12 to <0.20 27 (50) 2,426 (54) 1.34 0.48–3.73 .266 31 (36) 1,567 (32) 1.44 0.78–2.66 .247
  ≥0.20 22 (41) 1,438 (32) 1.80 0.64–5.05 .264 26 (29) 1,141 (24) 1.08 0.57–2.07 .805

Manual workers Nonmanual workers

All types of dementia 140 (100) 4,570 (100) 76 (100) 4,722 (100)
  <0.12 (reference) 19 (14) 894 (20) 1.00 31 (41) 1,826 (39) 1.00
  ≥0.12 to <0.20 69 (49) 2,050 (45) 1.81 1.06–3.09 .030 24 (32) 1,943 (41) 1.15 0.57–2.32 .689
  ≥0.20 52 (37) 1,626 (36) 1.75 1.00–3.05 .049 21 (28) 953 (20) 1.07 0.56–2.03 .844
Alzheimer’s disease 90 (100) 4,570 (100) 51 (100) 4,722 (100)
  <0.12 (reference) 11 (12) 894 (20) 1.00 24 (47) 1,826 (39) 1.00
  ≥0.12 to <0.20 46 (51) 2,050 (45) 2.09 1.04–4.19 .038 12 (24) 1,943 (41) 0.81 0.31–2.16 .675
  ≥0.20 33 (37) 1,626 (36) 2.00 0.98–4.09 .056 15 (29) 953 (20) 1.02 0.46–2.28 .957

Note: AOR = adjusted odds ratio; 95% CI = 95% confidence interval. Results adjusted for age, gender, education, complexity of work with people and things, and 
coronary artery disease.
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cannot preclude the possibility that the small sample size and 
the small number of cases was the culprit of these findings.

Analyses With Complete Dementia-Discordant Twin Pairs
Table 4 describes the results of the conditional logistic 

regression models. The risk did not appear to be elevated for 
medium level of EMF exposure (compared with low). Al-
though the ORs for high level of EMF exposure were above 
1.00 for both risk of dementia and AD, these results were 
not statistically significant. We also estimated models with 
data stratified in a fashion parallel to that used with the en-
tire sample. The results were not significant when cases 
with onset by age 75 years (vs. later) were considered (OR = 
6.80, 95% CI: 0.62–74.80, p = .117 vs. OR = 1.86, 95% CI: 
0.34–10.02, p = .471) or among pairs where both had had 
manual versus nonmanual occupations (OR = 2.33, 95% 
CI: 0.47–11.65, p = .301 vs. OR = 1.07, 95% CI: 0.56–2.23, 
p = .844). It is possible that the small sample size played a 
role in these findings.

Discussion
We examined the association between work-related ex-

posure to extremely low-frequency magnetic fields (EMF) 
and risk of dementia in the population-based Swedish Twin 
Registry as well as the possibility that EMF exposure plays 
a particular role in age of onset by 75 years, men, and those 
with manual occupations. The overall models yielded posi-
tive associations between EMF exposure and dementia that 
did not reach the threshold for statistical significance. How-
ever, we found further evidence that even a medium level of 
EMF exposure at work may increase (double in our study) 
the risk of dementia when the onset of disease is by age 75 
years. In addition, we found novel evidence that among for-
mer manual workers, the risk of dementia may increase sub-
stantially with even medium exposure to extremely 
low-frequency EMF.

Our overall finding that increased EMF exposure may by 
itself pose only a limited risk with respect to dementia goes 
along with the null results found previously by some studies 
based on clinical evaluation (27) and mortality data (28) but 
contrary to the conclusion of a recent meta-analysis (9). Co-
variates did not seem to influence this association. This is 

particularly notable with respect to controlling for complex-
ity of work with people and things, which tap into the intel-
lectual challenge at work. Previously (11), it was reported 
that the risk of dementia and AD observed in occupations 
with high EMF exposure, namely electrical and metal work, 
was attenuated when challenge at work was controlled.

Stronger findings after restricting cases to those with age 
of onset by age 75 years was observed previously in a study 
using national mortality data (6) and in a study based on ear-
lier data from the Swedish Twin Registry (4), when the last 
occupation prior to disease onset was considered. It may be 
that cumulative EMF exposure, or exposure at an age when 
preclinical neurodegenerative changes may occur, acceler-
ates the neuropathology seen at clinical dementia onset. Al-
ternatively, other health risks associated with EMF exposure 
may, in some individuals, cause death before dementia devel-
ops. Although an association between occupational EMF ex-
posure and dementia in men at least 75 years of age was also 
found in one study (5), the possibility that EMF exposure 
may influence the development of dementia primarily early 
after retirement may deserve further investigation.

In analyses stratified by gender, the associations appeared 
to be stronger for men than women, although no results 
emerged as statistically significant. This gender pattern ap-
pears to correspond to the pattern found in several previous 
studies with participants clinically evaluated by the Kung-
sholmen project (5) and by U.S.-based (10) and Sweden-
based (6) studies using mortality data, which yielded a 
significant association between work-related EMF exposure 
and risk of dementia in men but not in women.

We found an association between work-related EMF ex-
posure and dementia when data were restricted to only man-
ual workers. Previously, an increased risk of dementia and/
or AD relative to the rest of the sample was found in specific 
manual occupations with relatively high EMF exposure, in-
cluding welders (7) and electrical, electronics, or metal 
workers (6,11). Although it is not clear why manual workers 
may be particularly susceptible to dementia after greater ex-
posure to EMF, it is possible that EMF acts as another con-
tributing factor to the existing group of risk factors associated 
with manual work such as other adverse exposures in the 
workplace, poor lifestyle habits such as excessive alcohol 
drinking, or elevated stress levels. Together, these factors 
could accelerate the depletion of brain reserve by facilitat-
ing the general disease-related neurodegenerative process.

In addition, restricting the analyses to manual workers 
created a more homogeneous sample, which likely led to 
control over other unmeasured and potentially important 
factors. The assumption of overall greater EMF exposure 
among manual workers seems like another viable alterna-
tive explanation. However, the median values for EMF ex-
posure among manual (0.16 mT) and nonmanual (0.14 mT) 
workers were quite similar. Finally, we did not find signifi-
cant results for individual occupations, possibly due to small 
sample size.

Table 4.  Exposure to Magnetic Fields in Twin Pairs �
Discordant for Dementia

EMF Exposure in mT n Cases n Co-twins OR 95% CI p Value

All types of dementia 42 42
  <0.12 (reference) 8 11 1.00
  ≥0.12 to <0.20 19 24 1.00 0.32–3.13 .999
  ≥0.19 15 7 3.00 0.79–11.43 .107
Alzheimer’s disease 22 22
  <0.12 (reference) 3 5 1.00
  ≥0.12 to <0.20 9 14 0.84 0.11–6.27 .864
  ≥0.20 10 3 7.14 0.62–81.98 .115

Note: OR = odds ratio; 95% CI = 95% confidence interval.
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Several limitations should be noted. First, this study in-
volves analysis of prevalent dementia cases, which may ex-
pose the results to confounding by differential survival. 
Second, the sample of twins discordant for dementia was 
rather small, making the observed estimates difficult to inter-
pret. In addition, 29 of the 42 pairs were dizygotic; hence, 
control over genetic factors was only partial for co-twin anal-
yses. Third, EMF measurements were performed between 
1989 and 1991 when many of the participants were already 
retired. Fourth, informants were used for participants who 
could not provide information about main lifetime occupa-
tion. However, the bias of using informants has been found to 
be minimal in previous studies (29), and this may be particu-
larly true for relatively objective variables, such as main life-
time occupation. Fifth, we were not able to take into account 
the duration of occupational exposure to EMF, which was 
likely to vary across participants. For example, average ex-
posure was probably longer for men than women as women 
from this older cohort were more likely to exit the labor force 
to tend to family matters. However, we did not find substan-
tially stronger results for men, and it is unlikely that exposure 
varied in any other systematic way that could strengthen the 
association between EMF and dementia. If anything, consid-
ering time of exposure to be uniform across participants may 
have led to underestimation of the effects. Also important to 
note is that exit rates and job mobility were very low in Swe-
den until the late 1980s (30), suggesting that the issue of time 
of exposure may be more pertinent with younger cohorts.

Sixth, some members of the HARMONY study could not 
be interviewed as a result of illness and absence of an in-
formed proxy, leading to some data missing not at random. 
Finally, because only major cardiovascular events are recorded 
in the national health registries, vascular factors requiring 
only ambulatory care were not controlled in the analyses. 
However, the current scientific evidence does not support an 
association between extremely low frequency magnetic 
field exposure and cardiovascular disease (31).

In conclusion, using a population-based sample, we 
found nuanced support for the possibility that work-related 
exposure to EMF may be associated with dementia. We 
found that EMF exposure may increase the risk of dementia 
when the clinical onset occurs before age 75 years or among 
those with manual main lifetime occupations, even when 
results are adjusted for previously identified risk factors for 
dementia, such as age, gender, level of education, complex-
ity of work, and cardiovascular risk factors.
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