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increasing dependency of older people in nursing 
homes is associated with need for dental treatments

Abstract: To determine relationships between the need for dental treatments of institutionalized 

elderly people and cognitive impairment and the general level of care needed. Two hundred and 

sixty-eight residents of long-term care facilities in Germany were included in this study. Age, 

sex, diseases, number of frequently taken drugs, and location of the long-term care facility of 

the participants were recorded. For each participant, the need for care was assessed by use of 

the Barthel index (BI). Cognitive impairment was evaluated by use of the mini-mental state 

examination (MMSE). To assess dental treatment needs, the revised oral assessment guide 

(ROAG) was applied for different oral health conditions, which were rated “healthy” or “treat-

ment needed”. Spearman correlations were performed to evaluate associations between BI and 

MMSE and dental treatment needs. Statistical analysis revealed significant associations of BI 

(P0.001) and MMSE (P=0.015) with the ROAG score. Increasing dependency and decreasing 

cognitive ability worsen oral health and increase the need for dental treatment.

Keywords: elderly, dependency, Barthel index, treatment needs, oral health

Introduction
The proportion of people 65 years and older among the German population has 

increased from 14.9% in 1990 to ~21% in recent years, and aging of the population 

is a long-term trend.1 Consequently, these demographic changes have led to a larger 

number of elderly people in need of care. Today, of the 2.5 million Germans needing 

care, 743,000 are living in long-term care facilities.2 Research has often revealed poor 

oral hygiene and oral health among elderly people in long-term care. In particular, 

high prevalence of periodontal diseases, ill-fitting dentures, and root caries have 

been reported by several authors.3–6 The evidence suggests not only that oral health 

has a substantial effect on chewing function and therefore, nutrition,7,8 but also that 

it can affect general health. Multiple associations have been found between poor 

oral health and systemic diseases.9–11 It has been reported that periodontal diseases 

are associated with a greater risk of cardiac infarction and stroke9–11 and diminished 

oral hygiene is linked to pneumonia.12 Little has been reported in the literature 

about the circumstances leading to worsening of the oral health of elderly people, 

however. In general, elderly people are a very heterogeneous group with a variety of 

cognitive and functional impairments.8,13–15 It has been pointed out that the decline 

in oral health is associated with increasing cognitive impairment caused by the 

onset of dementia.8,13–15 It has been stated that the likelihood of deterioration of oral 

health is also linked to caregivers’ lack of knowledge of very complex dental treat-

ment (eg, implant-supported dentures).16,17 Moreover, estimation of the specific and 

changing needs of elderly people challenges caregivers who have to deal with many 
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different tasks, for example washing, dressing, toileting, 

feeding, documenting care, and coordinating physicians’ 

visits.17 Another reason for the many oral problems of aged 

people is the limited use of dental care services by residents 

of long-term care facilities,18–20 which is associated with such 

general barriers as cost, education, family members’ lack 

of awareness of the need for dental services, transportation 

difficulties, and self-perceived need for oral care.18–20 Apart 

from these considerations, however, few investigations of 

community-dwelling elderly people found associations 

between dependency and oral health and/or dental treatment 

needs.8,15 It has been shown that senior citizens who require 

a high level of care and who cannot function completely 

independently have fewer of their own teeth, no dentures, 

and suffer more frequently from dysphagia.8 One study of an 

institutionalized elderly community affirmed this relation-

ship. Worse oral hygiene and more caries have been reported 

among those in need of care.21 Nevertheless, as far as the 

authors are aware, there has been no systematic investiga-

tion of associations between the level of care needed and/or 

cognitive ability and the overall dental treatment needs of 

elderly people in long-term care facilities. The purpose of 

this study was, therefore, to evaluate relationships between 

demographic variables, cognitive ability, and the general 

level of care needed, as measured by use of the Barthel index 

(BI), with the dental treatment needs and/or oral health of 

institutionalized elderly people.

Materials and methods
study population
This study was approved by the local review board of the 

University of Heidelberg (approval number S-002/2012). It 

was performed in 13 long-term care facilities in southwestern 

Germany, in seven urban and six rural locations selected as 

representative of the state of Baden-Württemberg by the Min-

istry of Social Affairs (see Acknowledgments). All residents 

received written study information by mail. An event was 

also held to inform all residents and their caregivers about 

the study. No specific exclusion criteria were formulated, it 

was only required that participants signed a consent form. 

If the residents did not have the capacity to give consent, 

their legal guardians decided on their behalf. Two hundred 

and sixty-eight individuals agreed to participate and were 

included in the study.

assessment tools
Age, sex, number of diseases, and frequently used drugs were 

obtained from the medical records of each participant.

Dental treatment needs
All dental examinations were conducted by two dentists 

experienced in epidemiologic surveys. Dental treatment 

needs were assessed by use of the revised oral assessment 

guide (ROAG),22,23 a standardized tool for evaluation of oral 

health that includes assessment of voice, lips, mucous mem-

branes, gums, cleanliness of teeth and/or dentures, saliva, 

swallowing, caries, and the fitting, retention, and condition 

of dentures (12 items). The ROAG is also validated for use 

by physicians and caregivers.22,23 Each aspect of the oral 

health conditions is rated as healthy, to be monitored, or 

needs treatment. In previous studies, this three-point scale 

was used to monitor oral health to enable timely detection 

and treatment of oral shortcomings as they arose.23–25 In this 

study, ROAG scores were divided into healthy and to be 

monitored (0) and dental treatment required (1). The total 

ROAG score could therefore range from 0 to 12. Prior to 

the beginning of the study the two examiners (see above) 

were calibrated in the use of ROAG by applying it to elderly 

patients attending the Department of Prosthodontics. To 

determine reliability, inter-examiner agreement between 

the two examiners was evaluated. Thirty of the participants 

were randomly selected and independently examined by use 

of the ROAG. Cronbach’s alpha was calculated for the raters 

and found to be 0.945.

level of care needed
To assess the level of care needed, the BI was used.26 This 

instrument, which was created for evaluation of the functional 

capacity of elderly communities,27 is widely used in studies 

of epidemiology.8,15 The BI rates dependence in the activi-

ties of daily life from 0 to 100, where 0 is indicative of total 

dependence and 100 of total independence. In this study, the 

BI was determined on the basis of the usual categorization in 

accordance with cut-offs described in a previous study.28 The 

BI was determined by the participants’ caregivers, as sug-

gested in a previous study.29

cognitive impairment
For evaluation of participants’ cognitive impairment, the 

mini-mental state examination (MMSE) was conducted by 

four psychologists (see Acknowledgments). Before and dur-

ing the study, the psychologists were trained by investigating 

psychiatric patients attending the memory clinic of the Uni-

versity of Heidelberg. Further assessment of reliability was 

not performed. The MMSE has, however, proved valid for 

the detection of cognitive impairment and is also widely used 

clinically as part of routine dementia screening.30 In previous 
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studies investigating correlations with oral health,14,15 the 

continuous or categorized MMSE was primarily used, even 

though other methods are available for screening of cogni-

tive state, eg, the Global Deterioration Scale.31 We also, 

therefore, decided to use the MMSE to enable comparison 

of data. The MMSE is conducted by asking participants to 

solve 30 tasks within the categories: orientation, registra-

tion, attention, calculation, recall, and language. Correctly 

performed exercises are rated with 1 point, whereas the 

score for failure is 0. Participants can therefore obtain scores 

ranging from 0 to 30, with high scores being indicative of 

healthy subjects.30

statistical evaluation
Data from case record forms were entered in two databases 

by two operators and checked for agreement. For descrip-

tive purposes, frequencies, means (standard deviation [SD]), 

or medians (25%/75% quartiles) were plotted for age, sex, 

diseases, number of frequently taken drugs, location of the 

long-term care facility, and ROAG, MMSE, and BI scores, 

where appropriate. Because the ROAG score was found to 

violate the assumption of normal distribution (Kolmogorov–

Smirnov test; P=0.001), nonparametric statistics were used 

(Spearman correlation, U-test, and Kruskal–Wallis test). 

The number of dental treatments required for different cut-

off values was also studied: BI: 0–50 (severe dependency), 

51–75 (moderate dependency), and 76–100 (mild or no 

impairment).28 The level for local statistical significance was 

set at P0.05. Because of the explorative nature of the study, 

no correction of alpha was performed. All statistical analysis 

was performed by use of SPSS (v19.0; IBM Corporation, 

Armonk, NY, USA).

Results
None of the included participants missed the investiga-

tions and was lost to statistical analysis. Thus, complete 

data for 268 participants (70.5% female) were available 

for statistical analysis. The mean age of the participants 

was 83.1 years (SD 9.1; range 51–102). The mean number 

of own teeth was 6.8 (SD 8.3) and 60.1% of the partici-

pants had their own teeth. Members of the study popula-

tion had a mean of 3.4 diseases (SD 2.3) and were taking 

a mean of 6.6 (SD 3.5) permanent medications. Of the 

participants, 60.8% lived in urban long-term care facilities 

and 92.9% had at least one oral health condition in need 

of treatment. The median number of dental conditions 

requiring treatment, as measured by use of the ROAG, 

was 2.0 (25%/75% quartile 2.0/3.0). The median ROAG 

score for female participants was 2.0 (25%/75% quartile 

2.0/3.0); for males it was 2.0 (2.0/4.0). For participants 

living in urban long-term care homes, the median ROAG 

was 2.0 (25%/75% quartile 2.0/3.0); for those living in 

rural long-term care homes, it was 3.0 (2.0/4.0). The mean 

MMSE (SD) among the participants was 17.3 (8.1); the 

mean BI (SD) was 46.9 (30.3). More details are given 

in Table 1.

Age (P=0.673), sex (P=0.617), diseases (P=0.650), 

medications (P=0.944), and location of the long-term care 

facility (P=0.421) had no significant effect on ROAG score. 

Statistical analysis revealed significant associations of 

BI (Spearman correlation −0.241; P0.001) and MMSE 

(Spearman correlation −0.178; P=0.015) with ROAG score 

(Table 1).

In the different BI categories, median (25%/75% quartile) 

ROAG scores were 3.0 (2.0/4.0) for participants with severe 

Table 1 characteristics of the sample and statistical correlation with rOag score (n=268)

Frequency  
(%)

Mean  
(SD)

ROAG score (median  
[25%/75% quartile])

Significance  
(P-value)

age – 83.1 (9.1) – 0.673a

sex

Female 189 (70.5%) – 2.0 (2.0/3.0)

Male 79 (29.5%) – 2.0 (2.0/4.0) 0.617b

Number of diseases – 3.4 (2.3) – 0.650c

Number of drugs – 6.6 (3.5) – 0.944d

location of long-term care home
Urban 163 (60.8%) – 2.0 (2.0/3.0)
rural 105 (39.2%) – 3.0 (2.0/4.0) 0.421b

MMse – 17.3 (8.1) – 0.015e

Bi – 46.9 (30.3) – 0.001f

Notes: aspearman correlation; r=0.026; bMann–Whitney U-test; cspearman correlation; r=−0.028; dspearman correlation; r=−0.004; espearman correlation; r=−0.178; 
fspearman correlation; r=−0.241. Bold indicates statistically significant P-values.
Abbreviations: Bi, Barthel index; MMse, mini-mental state examination; rOag, revised oral assessment guide; sD, standard deviation.
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dependency (BI 50), 2.0 (2.0/3.0) for those with moderate 

dependency (BI 51–70), and 2.0 (1.0/3.0) for those with no to 

mild dependency (BI 70). ROAG scores were significantly 

different in the three categories (P=0.001). Detailed results 

are presented in Table 2.

Comparison of the BI scores for single items of the ROAG 

for participants who required dental treatment showed that 

median BI was significantly lower for participants in need 

of treatment for the voice, lips, tongue, gums, saliva, and 

caries (P0.05; Table 3).

Discussion
The results of this study suggest that participants’ greater 

need of care and decreasing cognitive ability are signifi-

cantly associated with increased dental treatment needs. 

This is in accordance with previous findings among nonin-

stitutionalized elderly people.8,13–15 Intercorrelation of care 

dependency and cognitive state were also revealed by a 

study of  institutionalized elderly people.21 However, to the 

knowledge of the authors, this is the first study that system-

atically evaluated a wide spectrum of oral issues by use of a 

screening instrument also applicable for nondental profes-

sionals. The study found worse oral hygiene and more caries 

among participants with diminished functional and cognitive 

capacity than among healthy subjects. Nevertheless, in this 

recent study, specific oral problems associated with mucous 

membranes, fitting, retention, and condition of dentures, and 

oral and/or denture hygiene occurred irrespective of the level 

of dependency. This might be because of general barriers 

to oral health provision among institutionalized elderly 

people, for example cost, education, lack of awareness of 

family members of the need to use dental services, and 

transport difficulties.18–20 Another reason could be reduced 

self-perceived need for oral care.18–20 Deterioration can, 

moreover, also occur as a result of caregivers’ inadequate 

knowledge about specific dental needs. Oral problems might 

also deteriorate as a result of caregivers’ lack of time, because 

they must deal with many other tasks, and oral conditions 

frequently have no priority.17 In this context, it should be 

pointed out that these participants had a median of two oral 

health conditions that required treatment, and perfect oral 

health was observed for 7.1% only. This is in agreement 

with results from other studies that reported a variety of oral 

shortcomings among institutionalized elderly people.3–6 Nev-

ertheless, this study identified functional capacity as a 

variable predicting additional oral problems, and therefore, 

treatment needs. Severe dependency (BI 50), especially, 

seemed to be linked to several oral problems. Old people 

Table 2 Median rOag scores (25%/75% quartile) in the different 
Bi categories (n=268)

ROAG score (median  
[25%/75% quartile])

Significance  
(P-value)

0–50
(severe dependency)

3.0 (2.0/4.0) P=0.001a

51–70
(moderate dependency)

2.0 (2.0/3.0)

71–100
(mild to no dependency)

2.0 (1.0/3.0)

Notes: aKruskal–Wallis test. Bold indicates a statistically significant P-value.
Abbreviations: Bi, Barthel index; rOag, revised oral assessment guide.

Table 3 Median (25%/75% quartile) Bi for the single items of rOag (n=268)

ROAG item No treatment needed Treatment needed Significance  
(P-value)a

Median  
(25%/75%)

Frequency  
(%)

Median  
(25%/75%)

Frequency  
(%)

Voice 50.0 (25.0/80.0) 225 (84.0%) 10.0 (5.0/25.0) 43 (16.0%) P0.001
lips 45.0 (20.0/75.0) 264 (99.0%) 10.0 (6.3/32.5) 4 (1.0%) P=0.031
Mucous membranes 45.0 (20.0/75.0) 259 (97.0%) 15.0 (10.0/65.0) 9 (3.0%) P=0.145
Tongue 45.0 (20.0/75.0) 261 (97.4%) 15.0 (10.0/20.0) 7 (2.6%) P=0.008
gums (dentates only) n=161 65.0 (35.0/80.0) 83 (51.6%) 30.0 (15.0/55.0) 78 (48.4%) P0.001
cleanliness of teeth and/or dentures 42.5 (18.8/80.0) 66 (24.6%) 42.5 (20.0/75.00) 202 (75.4%) P=0.915
saliva 45.0 (20.0/75.0) 261 (97.4) 10.0 (5.0/50.0) 7 (2.6%) P=0.030
swallow 45.0 (20.0/75.0) 264 (99.0%) 17.5 (6.3/36.3) 4 (1.0%) P=0.067
caries (dentates only) n=161 60.0 (25.0/80.0) 75 (46.6%) 40.0 (15.0/65.0) 86 (53.4%) P=0.012
Fitting of dentures n=195 57.5 (20.0/80.0) n=68 (34.9%) 45.0 (25.0/75.0) 127 (65.1%) P=0.871
retention of dentures n=195 50.0 (21.3/80.0) n=108 (55.4%) 40.0 (25.0/75.0) 87 (44.6%) P=0.244
condition of denture basis or retention  
elements n=195

45.0 (20.0/80.0) n=171 (87.7%) 47.5 (31.3/70.0) n=24 (12.3%) P=0.961

Notes: aMann–Whitney U-test on BI differences. Bold indicates statistically significant P-values.
Abbreviations: Bi, Barthel index; rOag, revised oral assessment guide.
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with their own teeth also suffer from higher prevalence of 

caries and such gum diseases as gingivitis and periodontitis. 

This is relevant because many aged people now have more 

of their own teeth remaining than in previous decades.32 One 

might also expect systemic diseases to have a substantial 

effect on dental treatment needs. It has been stressed that 

elderly people suffering from multiple comorbidities accept 

their declining oral health as a part of aging, and therefore, 

as an unrecoverable condition.18,33 Further, some more or 

less asymptomatic oral problems (ie, periodontitis) seem, 

subjectively, to be irrelevant, or elderly people cope with 

them,34,35 whereas others substantially affect quality of 

life.36 It should, however, be emphasised that ~90% of the 

participants in this study had at least one disease. Nonethe-

less, the levels of care needed identified for the single dental 

treatment needs as measured by ROAG allow a prediction 

of seniors’ dependency levels at which they are especially 

prone to specific oral diseases. 

Furthermore, no difference was detected between partici-

pants’ dental treatment needs in rural and urban long-term 

care homes. In one study that investigated the association 

of living in a rural or urban long-term care home with oral 

health, the authors showed that urban location of the long-

term care home is a predictor of use of dentures by edentulous 

elderly people.20 This might be related to uneven distribution 

of dentists throughout urban and rural areas of Germany, 

although this was not confirmed by our study.

Another point worth discussing is use of the ROAG for 

oral examinations. The ROAG has three relevant advan-

tages over other instruments. First, it covers a wide range 

of important aspects of oral health; second, it is validated 

for use by non-dentists, which gives physicians and care-

givers – who often have more frequent contact with old 

people than dentists – the opportunity to estimate dental 

treatment needs; and, third, applying the ROAG is very 

quick (~10 minutes).22,23 Nevertheless, although the ROAG 

is an instrument recommended for screening oral conditions 

in elderly people, it has its limitations. The ROAG covers 

some shortcomings of oral health (ie, pathologies concerning 

lips, voice, saliva) that were fortunately not highly preva-

lent in this specific study community. Subsequently, these 

items show a rather unbalanced ratio of “treatment needed” 

and “no treatment needed” groups, which could have led to 

statistical bias. Nevertheless, participants with pathologic 

findings in these categories consistently showed high levels 

of care dependency. This is as expected,8 and underlines the 

accuracy of the instrument. Nonetheless, a more specific 

instrument may have resulted in a more specific outcome, 

but might have also yielded an underestimation of relevant 

but less frequent pathologies. To this end, to the knowledge 

of the authors, currently no other standardized assessment 

tool exists that would be more specific for the community 

evaluated in this study.

study limitations
It should be borne in mind that participants were not pre-

selected, and therefore, 16 participants were younger than 

65 years and should, strictly speaking, not be classified as 

old persons. Because they lived in a long-term care home 

and needed care, it seemed valuable to include results for 

these participants in this paper, as also discussed by Dolan 

and Atchison.18

Conclusion
Within its limitations, this study found the need for oral treat-

ment was very common among institutionalized old people. 

Increasing dependency and decreasing cognitive ability lead 

to diminished oral health and many dental treatment needs. 

Intensive monitoring of oral health among the most dependent 

elderly population is therefore recommended to enable recog-

nition and treatment of oral problems at an early stage.
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