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Rapid development of 
caries and other dental 

problems are observed in 
institutionalized patients.

Interestingly, recent 
graduates were significantly 

more likely to select 
prophylactic treatments 

of root caries.

The full report (in Norwegian) with the quantitative analysis of the replies to the questionnaire may be obtained 
as a download from www.niom.no/treating_elderly   The survey and its analysis were supported financially by the 
Norwegian Directorate of Health under project no. 2012000908.

AppropriAte dentAl mAteriAls for treAting elderly, 
infirm, institutionAlized pAtients.
The deterioration in dental health that occurs when elderly people move into institutional care 
can be dramatic. Good, life-long habits of dental hygiene are broken, either because the move 
is associated with significant new health problems, or because daily routines have been upset. 
Regardless of the reason, rapid development of caries and other dental problems are observed 
in institutionalized patients. 

In Norway, this group of 
patients is the responsibility 
of the public dental health 
service.

In order to investigate the 
materials currently employed 
in the treatment of this 
patient category, a selection 
of dentists was invited to 
answer a two-page question-
naire. Dentists having experi-
ence with this patient category were selected by the chief dentist in each fylke (county). 
The selected dentists had from 2 to 42 years’ experience with institutionalized patients.

Their experience conforms to the situation generally reported: the debilitated general health 
of patients means examination and treatment must be performed quickly, away from the  
surgery, and on patients whose ability to cooperate is compromised, often quite drastically.

Dentists were asked to rank diagnoses 
that required treatment. Secondary 
caries and primary root caries 
dominated, with prosthesis adjustment 
or replacement, tooth fracture and 
extraction variously ranked next, 
and with root filling rarely being 
undertaken.

The dentists were asked to specify 
their choice of materials for caries 
treatment and prophylaxis, for 

rebasing prostheses and as impression materials, and to give their reasons in each case. 
Ease of application under difficult circumstances was cited repeatedly. Fluoride release for 
inhibiting caries was mentioned by some practitioners. Glass-ionomer products dominated 
for restorative treatments.

A clear tendency toward one product dominating within each material group indicates 
a general effect of centralized purchasing, with newly employed dentists conforming to 
established practice. Interestingly, recent graduates were significantly more likely to 
select prophylactic treatments of root caries.



The Nordic Institute of Dental Materials (NIOM) is responsible for promoting a continuing Nordic collaboration in the 
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and research-based consulting directed towards health authorities and dental health services in the Nordic countries. 
Our research and consulting are required to be scientifically founded and applicable to clinical dentistry.
 

Knowledge – Innovation – Quality

NIOM
Nordic Institute of 

Dental Materials
Sognsveien 70A, 

NO 0855 Oslo, Norway.
phone: (+47) 67 51 22 00    
e-mail: niom@niom.no

www.niom.no

dynAmic mechAnicAl testing
Dental materials are subject repeatedly to masticatory forces, both directly on an occlusal 
surface, and indirectly through interactions with an abutment or via a connecting unit. 

Repetitive loading on components is known to weaken them to the degree that they can 
fracture catastrophically. Engineering textbooks are full of examples of large-scale structures 
that have failed to survive forces much weaker than they were designed to tolerate. The 
phenomenon is called material fatigue. Failure analysis of retrieved prostheses often 
reveals features in the fracture surface characteristic of fatigue.

Test instruments designed to study material fatigue have, until recently, been driven 
hydraulically, intended for testing of big constructions with high applied forces. In classical 
fatigue studies these instruments are employed to determine the number of cycles of a given 
load or range of loads that a material can withstand. More recently instruments employing 
electromagnetic forces with the ability to apply low to moderate loads have become available. 

Because dynamical testing makes it feasible to estimate the expected lifetime of a 
restorative or prosthetic material, NIOM decided to add a dynamic test machine to our 
laboratory instrumentation. The instrument is a Bose Electroforce 3330 with a 37°C 
temperature chamber designed for dynamic fatigue testing.
   

However, repetitive loading induces other effects than fatigue that contribute to the 
degradation of materials. This makes it equally interesting to study the impact of dynamic 
loading without any breakage. The aging of ceramic materials under chewing forces in a 
humid environment is one example. 

Corrosion and leaching are two forms of chemical degradation that are accelerated under 
dynamical loading. The first of NIOM’s investigations with the new instrument demonstrated 
an increase in the amounts of metallic ions leached out when the standard corrosion test for 
dental alloys is performed on plate specimens additionally subject to over 400 000 cycles of 
elastic loading during its 7-day immersion in acid saline solution. For this experiment 
NIOM built a metal-free solution chamber and bending jig.

Biological tissues show a different response to repetitive loading. Dynamic test instruments 
like NIOM’s are employed in tissue-engineering and osteoblast experiments to investigate how 
loading maintains and develops muscle tone and enhances bone repair. NIOM’s laboratories 
are equipped to support similar studies.
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