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Abstract
This paper gives some background information and sums up the results from research on possible late health 

effects in dental personnel after their occupational exposure to mercury from handling dental amalgam. We assessed 
that 0.5-2.8% of female dental assistants had possible delayed health injuries which mainly affected cognitive functions 
as a result of their occupational exposure to metallic mercury. Similar findings were not observed in dentists. When 
we followed all birth deliveries of 5,493 dental personnel compared to all other births in Norway from 1967 to 2006 in 
the National Birth Registry of Norway, we found no increase in the occurrence of malformations or other reproductive 
abnormalities in the dental personnel. 
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Introduction
In 2005 a Norwegian television documentary focused once more 

on the possible late adverse health effects on both cognitive function 
and reproduction in dental personnel subsequent to their exposure to 
metallic mercury from the handling of dental amalgam. This aroused a 
certain public awareness that resulted in a modest research grant from 
the Royal Ministry of Labour and Inclusion to find out if this was a real 
problem for this occupational group which has a majority of female 
employees. The documentary was partly built on unpublished data 
from a pilot study in Norway and from a large cohort study of dental 
assistants in New Zealand.

After having been granted most of the modest research funds, we, 
at the Department of Occupational Medicine at the St. Olav University 
Hospital in Trondheim, together with other researchers in the region 
and at the Norwegian University of Science and Technology, initiated 
some projects on neurobehavioral complaints and cognitive function in 
past and present dental personnel from the region of central Norway. 
A little later, we started a project looking at reproductive effects in past 
and present female dental personnel from the whole country. This 
presentation is a short summary of the findings from the different parts 
of the project with reference to some international publications from 
the project and elsewhere.

Ethics
The research was approved by the Ethical Committee for Medical 

Research in Central Norway and we had a licence for personal 
registration from the Norwegian Social Science Data Service. The 
conduct of the studies was deemed to be in accord with the Helsinki 
Declaration on Medical Research Ethics.

Working Conditions in Dental Health Care and Health 
Related Issues

In the initial survey we inquired, by a general questionnaire, about 
past and present working conditions together with some general health 
issues, and used the questionnaire Euroquest [1] to elucidate the 
occurrence of symptoms and health complaints related to neurological 
diseases, mood, memory, ability to concentrate, sleep, fatigue, and 
psychosomatic symptoms. The answers given by 1,193 dental personnel 

from central Norway were compared to answers given by a sex and age-
matched control group from the general population [2,3]. 

There was no increase in the occurrence of diseases or complaints 
from the respiratory organs or the musculoskeletal system, nor any 
other diseases, such as migraine, in the participants. 

Female dental assistants showed a slight increase in some symptoms 
and complaints with 2.5% having at least four Euroquest symptoms often 
or more frequently compared to 0.9% in the control group (p=0.04) 
[3]. We assessed that 0.5-2.8% of female dental assistants had possible 
delayed health injuries, mainly affecting cognitive functions, as a result 
of their occupational exposure to metallic mercury. For both male and 
female dentists there was no increase in cognitive health complaints 
when their answers were compared to answers from a group of control 
subjects with higher education [2].

From our questionnaire survey of working conditions and the 
literature, we achieved some insight into the use of metallic mercury in 
Norwegian dental health care during the last 50 years. The Norwegian 
National Institute of Occupational Health has, in the same period, done 
useful, but unsystematic, measurements of mercury in urine in dental 
personnel [4]. We have reason to assume that the exposure to mercury 
varied considerably according to working methods and conditions both 
between clinics and over time. The employment of a special form of 
Copper amalgam that was used in Norway up until the eighties, and 
that consisted of solid tablets that had to be heated in order to be used 
as amalgam, probably entailed the highest exposure to mercury vapour. 
However, also other methods of preparing the amalgam and spills of 
mercury in general will have contributed to exposures [5].
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We also experienced that a detailed questionnaire on exposures and 
working conditions could be difficult for many of the participants to fill 
in correctly. Consequently, we lacked complete exposure information 
for many of the participants in our analyses. We were, however, 
pleased that the resulting observed misclassifications were mainly 
non-differential, and that the frequency of false positive exposure 
information (specificity) was higher than the frequency of false negative 
information (sensitivity) [6].

Based on the initial survey we performed a neuropsychological 
investigation of 91 of the female participants. In these presumably 
healthy persons we found no relation between their cognitive function 
and our assessment of their occupational exposure to mercury. We did, 
however, in 28 subjects for whom measurements were available, find 
a weak relation between the results on a test for visual memory and 
the previously measured levels of mercury in urine obtained from the 
National Institute of Occupational Health [7].

Based on a few findings from the initial survey that were hard to 
interpret, the Ministry granted some additional funding for making a 
closer investigation of some reproductive issues in 2008. Together with 
the Department of Occupational Medicine at Haukeland University 
Hospital and the National Birth Registry of Norway we followed all 
the deliveries of 5,493 dental personnel compared to all other births 
in Norway from 1967 to 2006. We found no increase in the occurrence 
of malformations or other reproductive abnormalities in the dental 
personnel [8].

Discussion
Previous investigations of symptoms and cognitive dysfunction in 

dental personnel have shown diverging results [9]. The pilot study from 
Bergen that partly initiated our studies was published in the meantime 
and shows significant differences in the occurrence of symptoms 
(Euroquest) between dental assistants and enrolled nurses [10]. In a 
later publication from the cohort from New Zealand with 30 years of 
follow up, it was also shown that dental assistants had more symptoms, 
and that a greater share of them had been subject to hysterectomy [11]. 
A comprehensive Danish register investigation on hospital diagnoses 
showed no increase in the risk of neurological diseases of kidney 
diseases in dental assistants [12]. 

In spite of the research carried out during the last years, there is 
still controversy in Norway as to whether dental personnel can have 
delayed (late) adverse health effects from previous exposure to metallic 
mercury from dental amalgam. In a recent ruling from the Supreme 
Court of Norway, certain cognitive health complaints were accepted 
as an occupational disease in a former dental assistant. From our 
research, and on empiric ground, one cannot give a general answer 
as to whether dental assistants have been injured or not. The question 
of possible adverse health effects has to be dealt with on an individual 
basis based on a thorough medical history from each subject and on 
other investigations.

Conclusions
• Exposure to metallic mercury in dental health care has varied

considerably between clinics and over the years.

• Cognitive late effects from previous exposure to metallic
mercury in dental health care are possible, but are rare, and
have to be assessed on an individual basis.

• On a group basis there was no relation between assessed
exposure to mercury and results of the comprehensive

neuropsychological tests, whereas there was a weak association 
between visual memory and previously measured urine 
mercury levels.

• There were no excess adverse reproductive effects detectable
when the birth deliveries of 5,493 dental personnel were
followed from 1967 to 2006 at the National Birth Registry of
Norway.
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