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Abstract 
Method: 99 patients, 70 women and 29 men, mean age 84.2, were included. They were all hospita-
lized in the geriatric department between June and September 2010. The study was a question-
naire, and the questions were read out loud by one of the investigators. The answers were the pa-
tient’s own experience. The patient’s mouth and teeth were not examined. BMI and albumin were 
taken from the patient’s medical record. Results: There was no statistical difference in albumin 
(mean: 31.2, 22.5) or BMI (mean: 29.3, 23.8) between patients with natural teeth, and a denture, 
(p = 0.12, and 0.23), but mean albumin was slightly higher in patients with natural teeth. Patients 
with a denture were significantly older than patients with natural teeth (p = 0.02). Conclusion: In 
general the patients were happy with their teeth even though 71.7% had a denture, and 44.1% 
said that it caused problems. All patients with natural teeth except one consulted the dentist fre-
quently. 15% answered that they had bad dental health, but there was no significant difference in 
BMI and albumin between the groups. Still it is of great importance to bear in mind that when 
dealing with patients with digestive problems, malnutrition, infections, wounds etc. the fact that 
these symptoms could possibly be caused by a poor dental state should be considered, especially 
in geriatric patients, a group of patients that are still getting older. 
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1. Introduction 
Sufficient nutrition is of great importance for as well general as oral health, especially in the elderly. And oral 
health and comfort are prerequisites for a good masticatory function and adequate food intake [1]. It is well 
known that poor oral health and xerostomia are frequently associated with a reduced BMI (body mass index), a 
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low serum albumin level, and the avoidance of difficult-to-chew foods. Nevertheless very little interest is taken 
in the patient’s dental state when they are hospitalized [1]. 

Most studies of dental health in the elderly are made in nursing homes. In general very little data exist on the 
oldest old, and the patient’s own experience of his or her dental health is usually not taken into account. The im- 
portance of a good dental health has been described in various studies, and generally the relations between tooth 
loss and the phycho-social well being, general health, chewing efficiency, digestive problems, and mortality are 
well documented but the underlying mechanisms are not fully understood [1]-[5]. It has been shown that oral 
care intervention in elderly in a nursing home kept the patients nutritional state stable during the year of the 
study, whereas all indicators declined in the intervention group that did not receive dental care [3]. It has been 
shown that among the frail, institutionalized patients examined, those with compromised oral functional status 
had the significantly lowest BMI and serum albumin concentrations, and those who were seen regularly by a 
dentist showed no decline in nutritional status in contrary to the patients that did not receive regular oral control 
[3] [6]. A study from Taiwan showed that self-reported unsatisfactory chewing ability was associated with a 
greater mortality risk in older adults when coexisted with metabolic syndrome [7]. 

One single American study exists where a model developed to calibrate and adjust self-reported oral status in 
a large population was introduced [8]. To our knowledge no recent studies have been made where the relation 
between the patient’s own experience of his or her dental health and objective data as BMI and albumin as an 
expression of nutritional state were examined in geriatric patients. It was therefore decided through a small 
questionnaire to examine hospitalized geriatric patient’s self reported dental state and compare the results to 
BMI and albumin. 

2. Material and Method 
99 patients, 70 women and 29 men, mean age 84.0 years, median age 84.2 (66 - 102) years were included. They 
were all hospitalized in the geriatric department of Copenhagen University Hospital Hvidovre, situated just out-
side the center of Copenhagen, the capital of Denmark, between June and September 2010. The patients in-
cluded were all home dwelling, middle-class citizens that were hospitalized due to an acute decline in their func-
tional state because of infection, dehydration, electrolyte derangement etc., and when at home they all have ac-
cess to daily public help when needed. All patients gave their informed consent. The study was a pilot a study made 
in order to get an impression of the number of patients needed to include in a later and bigger study. It was deci- 
ded to include 100 subjects, a number that seemed realistic according to the time available for the project. All pa- 
tients hospitalized in the period were asked and accepted to participate. One patient was included twice, and the 
second questionnaire was therefore excluded. The study was made as a questionnaire consisting of seven short 
questions, and 2 - 3 answering possibilities that in general could be answered in monosyllables, see Figure 1. The 
questions were read out loud by one of the two investigators. All answers were the patient’s self reported experience, 
and the patient’s mouth and teeth were not examined. Furthermore the patient’s weight, height, age, sex, BMI, and 
albumin were filled in by one of the investigators. These results were taken from the patient’s medical record. 

The statistic calculations were made by a local statistician. Age and BMI were analyzed by one-way ANOVA 
procedure, whereas distribution of sex was compared by the chi-square test. Level of significance for all testes 
was 0.05. 

3. Results 
The results showed that 71 patients (71.7%) had a denture, 29 of these patients had partial denture, 42 had full 
denture, 26 patients had natural teeth, and 2 patients had no natural teeth and no denture were edentulous. 29 of 
these patients (40.8%) mentioned problems with their denture, and 18 patients (44.1% of these patients) com-
plained that their denture fitted badly. 15.2 % (15 patients) thought that their dental health was poor, the rest 
thought that their dental health was good (61 patients) or acceptable (22 patients), one did not know. 77.7% 
never experienced toothache, 17.2% had toothache now and then, and two patients had constant pain. 60% of the 
patients were between 80 and 90 years old, and 32% (19 of these patients) had natural teeth. 21 patients were 
90+ years old, and one was 102. Among the 90+ years old, 3 patients had natural teeth, and the 102 years old 
patient had a denture. All patients but one with natural teeth consulted a dentist regularly. See Figure 2. 
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1) Do you have a denture? Yes or no?  

2) When yes, is it partial or full denture?  

3) How do you regard you dental state―Good? Fair? Poor? 

4) Do you have problems with your teeth? When yes, what problems? 

5) How often do you have pain in your teeth during a month―Never? Sometimes? 

Always? 

6) Do you experience loos teeth? Badly fitting prosthesis? Chewing problems? 

7) When natural teeth, do you consult a dentist regularly? 

Figure 1. Questionnaire translated into English.                          
 
Natural 

teeth Denture Full  
denture 

Partial 
denture No teeth 

Good  
dental 
health 

Acceptable 
dental  
health 

Bad  
dental  
health 

Never  
toothache 

Now and  
then  

toothache 

Chronic 
pain 

Does not 
know 

26 71 42 29 2 61 22 15 77 17 2 3 

71 patients had a denture, 29 of these patients mentioned problems with their teeth, and 18 due to bad fitting. 

Figure 2. Number of patients in the different groups.                                                            
 

There was no statistical difference in albumin (mean: 31.2, 22.5) or BMI (mean: 29.3, 23.8) between patients 
with natural teeth, and a denture, (p = 0.12, and 0.23), but mean albumin was slightly higher in patients with 
natural teeth. There was no significant difference in sex between patients with denture and natural teeth. Patients 
with a denture were significantly older than patients with natural teeth (p = 0.02), Figure 3 and Figure 4. 

4. Discussion 
When hospitalized the patients are usually asked whether they have a denture or natural teeth, but dental prob-
lems are generally not paid much interest in the hospital even though it is well known that dental health is of 
great importance as dental problems may cause digestive problems, malnutrition, infections, wounds, etc., symp- 
toms that are all frequently represented in the geriatric patients. Furthermore the fact that various types of medi-
cine may lead to dental problems are often overlooked [1] [2]. 

In the present study we emphasize the importance of describing the patients own experience of his or her 
dental state, and compare the answers to serum albumin and BMI. In previous studies where the patients teeth 
were examined by a dentist or a dental hygienist, lower BMI and albumin were found in subjects with a com-
promised oral status, and the presence of fewer than six occluding pairs of teeth was one of the two best predic-
tors of malnutrition, whereas in edentulous subjects the absence of dentures was strongly associated with a low 
BMI. Those who have more than 20 natural teeth left reported no chewing problems [1]. However, neither BMI 
nor albumin was lower in the edentulous than in the dentate group in a study made by Mojon et al. in 1999 [4]. 
In the present study only two edentulous patients were included, and there was not found any significant differ-
ence in albumin or BMI between the groups examined, only mean albumin seemed to be slightly lower in the 
patients with poor teeth. The reason why most of the patients in the present study have BMI and serum albumin 
within normal limits may be that they are in a generally good shape and able to compensate for their poor dental 
state by e.g. nutrition drinks. Previous studies have shown that life expectancy of edentulous persons is lower 
than in those who retain at least some teeth until late in life, and some studies have shown an association be-
tween mortality in people aged 70, and chewing ability [2] [7]. The poorer the general health the less natural 
teeth are present, and a study on community-dwelling elderly persons revealed that cognitive decline is related 
to few or no natural teeth [2] [5]. 

In general dental health has improved dramatically over the past decades [9]. In Sweden, a society that is 
comparable to the Danish society, the number of edentulous citizens between 40 and 70 years old was reduced 
from 16% in 1979 to 1% in 2003 [9]. Danish figures from the same period showed equal results [10]. In the be-
ginning of the 1980’s almost 60% between 65 - 81 years were edentulous, and only 17% of these patients had a 
sufficient number of teeth and could manage without a denture [10]. As early as in 1994 these figures had im-
proved dramatically as 60% at the age of 65 - 74 had natural teeth and among those above 75 years old, 45% had 
natural teeth. This tendency seems to continue [10]. Very little data exist on the oldest old, but a German  
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Figure 3. Graphic presentation of BMI as a function 
of self-reported dental health. Squares denote mean 
BMI and arrows mark the 95% confidence interval 
for the means.                                 

 

 
Figure 4. Albumin as a function of self-reported 
dental health. Squares denote mean albumin (g/l), 
and arrows mark the 95% confidence interval for 
the means.                                   

 
study from 1996 showed that 40% of the 80 - 84 old persons, and 75% of the 90 - 94 year old persons were 
edentulous [2]. In the present study where the patients mean age was 84.2 years, 21 patients were 90+ years old, 
3 of these had natural teeth. One patient was 102 years old and had a denture. 70.7% of all patients included 
were edentulous for practical reasons, but only two patients had neither a denture nor natural teeth. 

In the present study 40.8% complained of problems with their denture, and two of these patients had more se-
rious problem as they admitted constant pain when questioned. 44.1% (18 of these patients) complained of a 
badly fitting prosthesis that may cause discomfort and thereby prevent the patient from chewing the food prop-
erly with the complications that follow [1] [2] [5]. The chewing efficiency is closely related to the condition of 
the teeth, and chewing problems may give rise to digestive symptoms, most probably because of the larger par-
ticles of swallowed food [1]. A solution may be a well-made dental prosthesis that can easily be obtained by the 
placement of implants to retain the denture that may play a key role in limiting morbidity and supporting suc-
cessful aging, and usually a considerable improvement in chewing ability [1] [2]. 

The present results confirm previous studies showing that still many old patients tend to wear an old denture 
that fit poorly, but they are rarely motivated or have the strength to seek and benefit from prosthodontic treat-
ment [1]. Many of these problems could easily be dealt with if the hospitals in general had access to a hygienist 
or a dentist. Even though the old and the oldest old are home dwelling and well enough to live in their own 
home, they frequently do not have the strength to contact a dentist on their own, not everybody have relatives to 
help them solve this problem, and many do not tell anybody about their problems unless they are asked directly. 
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Therefore their teeth (denture) problems are not revealed until they for some other reason go to the hospital, and 
in the hospital the dental problems are not taken care of. A similar conclusion was made in a Swiss study from 
1995 [11]. 

This study includes a relatively large number of elderly, but still more patient should be included in future 
study as 99 are too little to obtain significant results. All the patients included are citizens from the same envi-
ronment, and a more mixed population would be preferable in a future study. The old are still getting older, and 
consequently more patients above 90 years should be included. Furthermore it would be desirable to make at 
bigger study where the patients teeth were examined by a dentist or perhaps a dental hygienist. The patients in-
cluded in the present study were very willing to talk about their dental health, so most probably a more thorough 
interview and examination would be accepted by the patients. 

5. Conclusion 
In general, the 99 patients included in the study were very content with their teeth even though 71.7% had a den- 
ture, and 44.1% of these patients admitted that it caused problems. Furthermore the patients with natural teeth 
took very good care of their teeth and went to see the dentist regularly in spite of their generally reduced physi-
cal strength. 15% complained of poor dental health, but there was no significant difference between BMI and 
albumin in the present study, and only mean albumin had a tendency of being lower in those with poor teeth. 
When dealing with patients with digestive problems, malnutrition, infections, wounds etc. the fact that these 
symptoms could possibly be caused by a poor dental state should be considered, especially in geriatric patients, 
a group of patients that are still getting older. 
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