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Oral Health and Hygiene and Association of Functional 

Ability: A Cross-Sectional Study Among Old Home Care 

Clients

Eveliina Tuuliainena / Kirsi Autonen-Honkonenb / Annamari Nihtiläc / Kaija Komulainend /
Irma Nykänene / Sirpa Hartikainenf / Riittaf Ahoneng / Miia Tiihonenh / Anna-Liisa Suomineni

Purpose: To describe oral health and hygiene in old home care clients and investigate how functional ability was
associated with them.

Materials and Methods: This study employed part of the baseline data of a multidisciplinary intervention study of 
269 home care clients aged ≥75 years, living in Eastern and Central Finland. Structured interviews were used to
measure ability to function in activities of daily living (ADL), instrumental activities of daily living (IADL), comorbidity 
(functional comorbidity index, FCI), depression (geriatric depression scale, GDS-15), cognitive function (mini-mental 
state examination, MMSE), nutritional status (mini nutritional assessment, MNA) and numbers of prescription 
drugs used. Clinical oral examination was included.

Results: The majority of participants were at least moderately dependent on support for ADL. Of the examined, 
46% were edentulous and average number of teeth was 8.4. Dental plaque in ≥ 20% of teeth present was detected
in 74%, bleeding on probing in ≥ 25% of teeth examined in 75%, and caries in 30% of the dentate participants. In
multivariate analyses, better functional ability (ADL) was statistically significantly associated with lower occurrence 
of dental plaque in ≥ 20% of teeth present. Better functional ability (ADL) and higher number of teeth were associ-
ated with lower occurrence of bleeding on probing in ≥ 25% of teeth examined and higher number of teeth with
plaque with higher occurrence of bleeding on probing.

Conclusion: Impaired functional ability is an important determinant of poor oral health and hygiene among old
home care clients.
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All over the world, the average lifespan of humans is get-
ting longer and the proportion of older people in the

population is growing.2,24 In addition, older people retain 
more natural teeth and are at increased risk of oral dis-

eases and have growing needs for oral care.29 In previous
studies oral health has consistently been described as a 
statistically significant determining factor for quality of life, 
as it affects self-esteem and the ability to communicate ef-ff
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fectively, and has an impact on social relationships and
well-being.23

Poor oral hygiene is an important risk factor for oral dis-
eases in old people, owing to physical disorders as well as 
cognitive and social impairments.8,29 Most studies concern-
ing the association of poor functional ability with oral condi-
tion have been limited either to institutionalised older pa-
tients25 or independent, home-dwelling older adults.12 They 
show that institutionalised and home-dwelling older people 
with lower functional ability have significantly poorer oral
hygiene. However, information is limited concerning home-
dwelling older people receiving home care.

In Finland, most home care, especially for people with 
poor health and functioning, is run by municipalities. In ad-
dition, older people can purchase home care services from 
private firms.19 Nowadays, although it is possible to choose
from a range of home care services including mobile dental
services, resources for the oral care of old people tend to 
be scarce and cooperation with nursing staff does not work
well in practice.29 Due to the rapid increase in retention of 
natural teeth, which is expected to continue, the oral health
of older adults is changing considerably. In order to improve
the oral health of care-dependent older people living at
home, we need timely data on their oral health status.

The aim of this study was to describe oral health and
hygiene in a group of old home care clients and to study 
how functional ability was associated with these conditions.

MATERIALS AND METHODS

Study Design

This study employed part of the baseline data of a wider 
multidisciplinary intervention study with a population-based
sample of 300 home care clients aged 75 years or over liv-
ing in Eastern and Central Finland (NutOrMed-Nutrition, Oral
Health and Medication) gathered in 2013.30 The interven-
tion group was composed of a random sample of n = 250 
home care clients from Community I (105,141 inhabitants).
The control group comprised of a randomised sample of 
home care clients (n = 75) from Community II (20,224 in-
habitants) and a total sample of n = 115 home care clients
from Community III (7524 inhabitants). The intervention
group was big enough to allow us to get a random sample, 
but the other two communities were smaller, and therefore, 
both communities were needed as control groups to maxi-
mise the number of controls. For the same reason, all the 
home care clients in Community III had the possibility to
participate (total sample). To avoid contamination, the inter-rr
vention group was situated approximately 100 km away 
from the communities of the control groups.

Randomisation inside Communities I and II was done
with a coded list of home care clients and an SPSS random 
sample tool. The sample size calculation was estimated 
based on mini nutritional assessment (MNA) with the objec-
tive to detect an increase in MNA of 0.9 in the intervention 
group. In our previous study, the standard error of the mean
change in MNA was 0.36 and the standard deviation, 

3.0.22 The former study had a population (risk of malnutri-
tion) comparable to the one in this study, so it was as-
sumed that the standard error and standard deviations are 
also comparable. Furthermore, a power of 80% and a two-
sided alpha of 0.05 were used. Based on these assump-
tions, 80 people were needed in each group. In all, 440 
participants were selected and home care nurses provided 
written and oral information about the study to the clients 
or their care-givers. A total of 300 home care clients or their 
proxies initially gave written consent for the study, after 
which, 21 refused to participate, 4 died and 3 moved to
another residence. There were no exclusion criteria.

The data used in this study were collected at baseline by 
interviews or clinical oral examinations carried out by a 
home care nurse, a nutritionist, a pharmacist and a dental 
hygienist at the participant’s home. Trained home care 
nurses ascertained the participants’ sociodemographic fac-
tors, health-related behaviour (smoking and use of alcohol), 
functional ability, depression and cognitive functions; a nu-
tritionist evaluated status of nutrition and eating habits; a
dental hygienist asked about oral health-related behaviour 
and examined oral health; and a pharmacist interviewed 
about their use of prescription drugs. Due to the separate 
interviews and clinical oral examination, the numbers of 
participants in different phases of the study varied (Fig 1), 
the eligible sample size for this study being n = 269. If the 
subject was cognitively impaired with poor judgement capa-
bility and was unable to reply correctly, the decision on par-rr
ticipation in the research was made by a proxy and data 
collection was complemented by an interview of a caregiver 
or the home care nurse carrying out the interview. Of the 
participants, 244 participants answered the questions of 
the interviews by themselves, 15 needed some help from a
caregiver or a nurse, and 10 participants were cognitively 
unable to answer the questions by themselves and all the 
answers were given by the caregiver or the home care
nurse.

Outcome: Oral Health and Hygiene

Before the clinical oral examination, the participants were 
interviewed about self-reported oral health and oral health-
related behaviour by three trained dental hygienists based
on written, patterned instructions. Participants were asked 
about the use of removable dental prostheses, toothbrush-
ing frequency and the need for antibiotic prophylaxis before
dental treatment. If there was a need for antibiotic prophy-yy
laxis, periodontal measurements were excluded from the
clinical examination. Five participants who attended the in-
terview refused to participate in the clinical oral examin-
ation which was carried out according to World Health Orga-
nization (WHO) guidelines32 by using a mouth mirror, a 
WHO periodontal probe and a headlamp with the participant 
either sitting or lying down.

If removable dental prostheses were present (partial or 
full), their cleanliness was recorded as ‘good’ or ‘poor’ den-
ture hygiene. The number, location and condition of each 
tooth present was recorded (sound, satisfactory filling, frac-
tured with no caries, carious, root caries, root without car-rr
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ies, missing or unable to be examined). Dichotomous vari-
ables indicating edentulousness/not and those having 
≥ 20 teeth /not were created. Occurrence of decayed teeth
was defined as having at least one carious tooth or root.
Dental plaque was registered from each tooth according to 
the modified Silness and Löe index27 (recorded as none, 
found at the gingival margin only, also found elsewhere or 
not able to examine/tooth missing), and was described as 
the number of teeth with plaque. Based on this variable, we 
created a dichotomous measure for the occurrence of 
plaque, which was categorised as: 0, dental plaque on 
fewer than 20% of teeth present; 1, dental plaque on ≥ 
20% of teeth present. This cut-off value has been consid-
ered to function well in adults and values below the cut-off 
indicate good oral hygiene.1,32 Tooth mobility was defined
with one finger and an instrument and registered as none, 
1–2 teeth with mobility, or 3 or more teeth with mobility. 
Presence of gingival bleeding on probing was also regis-
tered from each tooth except wisdom teeth and was re-
corded as yes, no or unable to be examined/tooth missing.
A dichotomous measure was created for occurrence of 
bleeding on probing: 0, bleeding on probing in fewer than
25% of teeth present; 1, bleeding on probing in ≥25 % of 
teeth examined. According to Lang and Tonetti,14 individu-
als with mean bleeding on probing (BOP) percentages more
than 25% should be considered to be at high risk for peri-
odontal breakdown.

Functional Ability

Functional ability was measured as functioning in the activi-
ties of daily living (ADL) and instrumental activities of daily 
living (IADL). ADL scores were evaluated by the Barthel 

index,31 which includes 10 factors relating to the need for 
assistance. Total scores from 0 to 100 represent condi-
tions between total dependence on external assistance (0)
and complete independence (100). IADL was assessed by 
the Lawton and Brody scale,15 which includes eight items 
(overall scores from 0 to 8, higher scores indicating better 
functioning).

Confounding Factors

Cognitive status was assessed with the mini-mental state 
examination (MMSE) on a scale from 0 to 30, scores 
18–24 indicating mild cognitive impairment and scores 
< 17 severe cognitive impairment3 and depressive symp-
toms with 15-item geriatric depression scale (GDS-15),
which is a validated tool.26 In this study, GDS-15 scores
were categorised into two classes: scores of 0−5 and 
6−15.

The MNA10 was performed to evaluate nutritional status. 
The top score of the MNA test is 30; scores 24.0–30.0 in-
dicate normal nutritional status, 17.0–23.5 scores a risk of 
malnutrition and 0–16.5 scores indicate malnutrition.

All prescription and non-prescription drugs as well as
complementary and alternative medicine supplements
taken regularly or as needed (within the last week) were
recorded. Additionally, participants’ medication lists, drug 
packages and prescriptions were collected to sum up the 
information concerning drug use.

Data were further complemented by information concern-
ing medical conditions, obtained from patient files. Comor-r
bidity was computed using a modified version of the func-
tional comorbidity index.9 Data of the following medical
conditions were gathered at the start of the study by a phy-yy

Home care clients aged ≥ 75 years

n = 300

Community III: 
control group, total sample of 

home care clients n = 74 

Written consent n = 74

Discontinued n = 18
Died n = 4
Residential care n = 3

Home care nurse
interview
n = 275

Discontinued n = 24
Died n = 6
Residential care n = 3

Nutritionist
interview
n = 267

Discontinued n = 21
Died n = 4
Residential care n = 3

Dental hygienist 
interview
n = 274 

Oral health examination 
n = 269

Discontinued n = 18
Died n = 4
Residential care n = 3

Pharmacist 
interview
n = 275

Community II: 
control group, random sample of 

home care clients n = 75

Written consent n = 57

Community I: 

intervention group, random sample of 

home care clients n = 250

Written consent n = 169

Fig 1  Sample of Nutrition, Oral health and Medication (NutOrMed) study at baseline in 2013. 
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members or the home care nurse carrying out the interview.
The home care nurses took care of each home care client 
on a daily basis and were trained by an experienced nutri-
tionist (IN) from the University of Eastern Finland. The study 
protocol of the NutOrMed study was approved by the Re-
search Ethics Committee of the Northern Savo Hospital Dis-
trict, Kuopio, Finland.

Statistical Analysis

Baseline characteristics of the participants are presented 
as proportions for categorical variables and as means with 
standard deviations for continuous variables. Due to the 
skewed distributions of functional ability, comorbidity, de-

sician specialised in geriatrics according to participants’
patient files and previous diagnoses: rheumatoid arthritis
and other inflammatory connective tissue diseases, osteo-
porosis, diabetes, chronic asthma or chronic obstructive
pulmonary disease, coronary artery disease, heart failure, 
myocardial infarctions, stroke, depressive disorder, visual
impairment, Parkinson’s disease, multiple sclerosis and 
obesity (BMI >30). The number of conditions were added
together, each one worth 1 point and higher scores repre-
senting higher comorbidity.

Information about functional ability (ADL, IADL), cognition
(MMSE) and depression (GDS-15) were controlled and sup-
plemented for all participants by information from family 

Table 1  Characteristics of the participants (n = 269)

n % Mean SD

Gender

female 198 74

male 71 26

Age (years) 84.7 5.5

75–84.9 150 56

≥ 85 119 44

Educational level (years) 8.2 3.4

Activities of daily living (ADL) scorea 83.3 19.5

0–20 3 1

21–60 36 14

61–90 100 39

91–99 54 21

100 63 25

(Missing n = 13)

Instrumental activities of daily living (IADL) scoreb 4.6 2.4

0–6 185 73

7–8 69 27

(Missing n = 15)

Functional comorbidity (FCI) 
scorec

2.9 1.9

15-item geriatric depression scale (GDS-15) scored 4.8 3.1

0–5 169 66

≥ 6 86 34

(Missing n = 14)

Mini-mental state examination (MMSE) scoree 23.1 5.3

0–23 104 41

24–30 147 59

(Missing n = 18)

n % Mean SD

Mini nutritional assessment (MNA) scoref 21.7 2.7

0–16.5 12 5

17–23.5 211 80

24–30 38 15

(Missing n = 8)

Number of drugs usedg 10.2 3.9

0–5 30 11

6–9 91 34

≥10 147 55

(Missing n = 1)

Smoking

has never smoked 174 69.6

quitted 68 27.2

occasional smoker 1 0.4

daily smoker 7 2.8

(Missing n = 19)

Frequency of alcohol use

never 165 66.0

once a month or less often 47 18.8

2 to 4 times per month 16 6.4

2 to 3 times per week 12 4.8

at least 4 times per week 10 4.0

(Missing n = 19)

SD, standard deviation; a Barthel index, range 0–100, higher scores indi-
cate better functional ability; b range 0–8, higher scores indicate better 
functional ability; c range 0–18, higher sum score represent greater co-
morbidity; d range 0–15, ≥6 scores indicate a potentially depressed indi-
vidual; e range 0–30, higher scores indicate better function; f range 0–30,f

higher scores indicate better nutrition;
g the number of regularly or as needed (within the last week); prescription
or over-the-counter drugs.
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pression, cognition and nutrition scores, the statistical sig-
nificance of differences in means according to oral health 
were tested by Kruskal–Wallis or Wilcoxon Two-Sample 
tests.

Age- and gender-adjusted logistic regression analyses 
were first performed in order to examine associations of 
functional ability (ADL and IADL scores) separately with 
edentulousness, having ≥ 20 teeth, good denture hygiene,
and occurrence of any decayed teeth, teeth with dental
plaque in 20% or more of teeth present or teeth with BOP in 
25% or more of teeth examined. Associations were further 
adjusted for cognitive function (MMSE), depression (GDS-
15), comorbidity (FCI), nutritional status (MNA), number of 
drugs and clinically determined oral health and oral hygiene
relevant to the outcome. IADL was left out of these further 
adjusted analyses because of high correlation (c = 0.68) 
with ADL.

RESULTS

The mean age of the 269 home care clients was 84.7 (SD 
5.5) years and 74% of them were female. Mean duration of 
education was 8.2 years (SD 3.4). Over half (54%) of the
participants had ≤ 90 ADL scores, indicating a moderate 
dependence on support in activities of daily living. Accord-
ingly, over two-thirds (73%) of participants had ≤ 6 IADL 
scores, meaning low function or high dependency. Of the 
participants, 66% had less than 6 points in the GDS-15
screening, a potentially depressed individual, and 41% of 
the participants had less than 24 points in the MMSE 
scores, indicating mild cognitive impairment. In MNA 
screening, 85% of the participants had scores of 23.5 or 
less, indicating a risk of malnutrition or malnutrition
(Table 1). One-fifth (18%) of the participants had experi-
enced occasional or continuous difficulties to maintain ad-
equate oral hygiene by themselves. Only 3.2% of the re-
spondents smoked and 8.8% used alcohol weekly.

Of those examined, 46% were edentulous and the aver-rr
age number of teeth present among the dentate subjects
was 15.6 (SD 7.6). Overall, 69% of the participants wore
dentures; among them, poor denture hygiene was detected 
in 41% and a need for denture repair in 58%. Of the dentate
participants, 30% had at least one decayed tooth and root 
caries was observed among 8% of the dentate participants.
Teeth with plaque in 20% or more of teeth present were 
detected in 74% of those dentate examined. BOP in 25% or 
more of teeth examined was detected in 75% of the den-
tate participants (Table 2).

In general, participants with poorer oral health had
poorer functional ability, cognition, health or nutritional sta-
tus. Those who had teeth with plaque in ≥ 20% of teeth
present, decayed teeth or teeth with BOP in ≥ 25% of teeth 
examined had statistically significantly poorer functional 
ability (either measured by ADL or IADL) than their counter-r
parts. In addition, those who did not have ≥ 20 teeth had
greater comorbidity (FCI) and those who had teeth with den-
tal plaque had poorer cognition (MMSE) (Table 3).

Table 2  Clinically determined oral health of the partici-
pants

mean (SD) n (%)

ALL (n = 269)

Denture status

Edentulous, no dentures 8 (3)

Edentulous, full dentures 115 (43)

Dentate, full/partial dentures 71 (26)

Dentate, no dentures 75 (28)

Number of teeth present 8.4 (9.6)

Number of teeth ≥ 20 51 (19)

DENTURE WEARERS (n = 186)

Need for repair 107 (58)

Poor hygiene 76 (41)

DENTATE (n = 146)

Number of teeth 15.6 (7.6)

Number of teeth ≥ 20 51 (35)

Condition of teeth

Decayed teeth 0.8 (1.8) 44 (30) a

Teeth with root caries 0.1 (0.6) 12 (8) a

Teeth with plaque 9.5 (8.4) 112 (77) a

Teeth with plaque ≥ 20% 108 (74) b

Mobile teeth 0.1 (0.4) 18 (12) a

Condition of periodontium c

Teeth with BOP d 9.6 (8.4) 86 (84) a

Teeth with BOP ≥ 25% 77 (75) b

a Any = at least one tooth with caries, root caries, dental plaque, mobility 
or bleeding on probing; b Of all teeth; c Among dentate persons with no
need for antibiotic prophylaxis during dental treatment (n = 103); d BOP, 
bleeding on probing.

In age- and gender-adjusted logistic regressions, better 
functional ability (higher scores in ADL; Barthel index and 
IADL index) associated significantly with occurrence of 
plaque in ≥ 20% of teeth present and BOP in ≥ 25% of 
teeth examined (Table 4) but not with the other outcomes 
studied. In the further adjusted analyses, subjects with bet-
ter functional ability (higher scores in ADL; Barthel index)
had fewer teeth with plaque in ≥ 20% of teeth present 
(odds ratio (OR) = 0.95, 95%CI = 0.9–1.0, Table 4). In ad-
dition, those with a higher number of teeth with plaque had 
greater odds of having BOP in ≥ 25% of teeth examined
(OR = 1.18, 95%CI 1.1–1.3) and those with better func-
tional ability (higher scores in ADL; Barthel index) and a
higher number of teeth had lower odds (OR 0.94, 95%CI 
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Table 3  Mean (SD) scores of functional ability (ADLa, IADLb), cognition (MMSE), comorbidity (FCI) and nutritional status
(MNA) according to oral health

Activities of 
daily living (ADL) 

scorea

Instrumental ac-
tivities of daily 

living (IADL) 
scoreb

Functional co-
morbidity (FCI) 

scorec

15-item geriatric 
depression 

scale (GDS-15) 
scoref

Mini-mental 
state examin-
ation (MMSE) 

scored

Mini nutritional 
assessment 
(MNA) scoree

Mean (SD)

Denture status

Edentulous 83.4 (20.1) 4.4 (2.3) 3.1 (1.8) 5.1 (3.2) 23.0 (5.3) 21.6 (2.8)

Dentate, full/partial dentures 84.0 (17.6) 5.0 (2.4) 2.8 (1.9) 4.7 (3.0) 23.4 (4.7) 21.9 (2.5)

Dentate, no dentures 82.5 (19.0) 4.5 (2.5) 2.6 (1.8) 4.3 (2.8) 23.2 (5.9) 21.7 (2.9)

p = 0.767* p = 0.298* p = 0.125* p = 0.270* p = 0.665* p = 0.766*

Number of teeth

<20 82.9 (20.1) 4.5 (2.4) 3.0 (1.9) 4.9 (3.0) 23.0 (5.2) 21.7 (2.8)

≥ 20 85.0 (16.7) 4.8 (2.3) 2.4 (1.8) 4.4 (3.2) 23.6 (6.0) 21.7 (2.6)

p = 0.865 p = 0.424 p = 0.043 p = 0.210 p = 0.243 p = 0.389

Oral hygiene

Teeth with plaque

≥ 20% of all teeth 80.4 (18.9) 4.4 (2.5) 2.8 (1.9) 4.6 (2.9) 22.6 (5.6) 21.6 (2.8)

<20% of all teeth 91.1 (14.1) 5.6 (2.1) 2.3 (1.9) 4.3 (3.1) 25.3 (3.9) 22.3 (2.5)

p <0.001 p = 0.007 p = 0.091 p = 0.505 p = 0.015 p = 0.291

Condition of teeth

Decayed teeth

≥ 1 80.0 (17.4) 4.5 (2.4) 2.8 (2.0) 4.8 (3.0) 22.4 (6.2) 21.7 (2.9)

None 84.8 (18.6) 4.8 (2.4) 2.7 (1.8) 4.4 (2.9) 23.7 (4.9) 21.9 (2.7)

p = 0.045 p = 0.336 p = 0.933 p = 0.480 p = 0.373 p = 0.834

Teeth with root caries

≥ 1 77.3 (16.1) 4.5 (2.3) 1.6 (1.0) 4.8 (2.5) 23.3 (5.4) 20.8 (3.1)

None 83.8 (18.5) 4.7 (2.4) 2.8 (1.9) 4.5 (3.0) 23.3 (5.4) 21.9 (2.7)

p = 0.081 p = 0.688 p = 0.052 p = 0.562 p = 0.985 p = 0.163

Mobile teeth

≥ 1 76.0 (20.1) 4.2 (2.5) 2.5 (1.7) 5.2 (2.7) 24.7 (3.4) 21.0 (3.4)

None 84.2 (17.9) 4.8 (2.4) 2.7 (1.9) 4.4 (2.9) 23.1 (5.6) 21.9 (2.6)

p = 0.930 p = 0.395 p = 0.731 p = 0.199 p = 0.351 p = 0.521

Condition of periodontium

Teeth with BOP

≥ 25% of all teeth 77.9 (20.1) 4.3 (2.4) 2.2 (1.5) 4.2 (2.7) 22.8 (5.6) 21.5 (2.9)

< 25% of all teeth 91.2 (13.0) 5.4 (2.2) 2.0 (1.7) 4.2 (3.0) 24.8 (5.2) 22.6 (3.4)

p = 0.003 p = 0.060 p = 0.411 p = 0.887 p = 0.078 p = 0.119

SD, standard deviation; BOP, bleeding on probing; a Barthel index, range 0–100, higher scores indicate better functional ability; b range 0–8, higher scores in-
dicate better functional ability; c higher sum score represents greater comorbidity; d, range 0–15, higher scores indicate potentially depressed individual; e
range 0–30, higher scores indicate better function; f range 0–30, higher scores indicate better nutrition; * based on Kruskal–Wallis tests, otherwise Wilcoxon
Two-Sample tests.
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0.9–1.0 and OR 0.87, 95%CI 0.8–1.0; Table 5). Sensitivity 
analyses including toothbrushing frequency in the models
was conducted, but we found neither any change in the re-
sults nor an association between toothbrushing frequency 
and number of teeth with dental plaque or BOP (data not
shown). In these adjusted analyses, functional ability (mea-
sured by ADL; Barthel index) was not associated with being 
edentulous or having ≥ 20 teeth, poor denture hygiene or 
dental caries (data not shown).

DISCUSSION

In this study, we analysed oral health and hygiene among 
very old home care clients, and how functional ability was
associated with these factors. In general, ADLs, cognition 
and nutritional status proved to be poor. In addition, about 
half of the participants were edentulous and two-thirds of 
them had removable dentures, which were often dirty or in 
poor condition. Oral hygiene was generally poor and peri-
odontal problems were common. However, dental caries
was found only in one-third of participants and root caries 
occurred rarely. In general, there was a tendency that those
with poorer functional ability also had poorer oral health. In
particular, poor functional ability measured by ADL was as-
sociated with a higher number of teeth with plaque and a
higher occurrence of BOP.

Although the sample examined was of relatively small 
size, the population-based design and the multidisciplinary 
approach are strengths of the present study. Random sam-
ples from the three municipalities indicated that the study 

Table 4  Age- and gender-adjusted associations ORs (odds ratio) with 95% CI (= 95% confidence interval) of oral health
and hygiene by functional ability: activities of daily living (ADLa) and instrumental activities of daily living (IADLb)

Oral health and hygiene ADLa IADLb

OR 95% CI p value OR 95% CI p value

Edentulous 1.00 0.99–1.01 0.824 0.96 0.86–1.07 0.498

(n = 256) (n = 254)

Number of teeth ≥ 20 1.01 0.99–1.02 0.497 1.05 0.91–1.20 0.508

(n = 256) (n = 254)

Good denture hygiene 1.10 0.99–1.02 0.521 1.10 0.96–1.27 0.181

(n = 176) (n = 173)

Occurrence of decayed teeth 0.98 0.96–1.00 0.093 0.92 0.79–1.07 0.270

(n = 140) (n = 139)

Plaque in ≥ 20 % of teeth present 0.95 0.92–0.99 0.014 0.80 0.67–0.95 0.010

(n = 140) (n = 139)

Teeth with BOP in ≥ 25 % of teeth present 0.95 0.91–0.98 0.005 0.82 0.67–1.01 0.064

(n = 99) (n = 97)

a Barthel index, range 0–100, higher scores indicate better functional ability; b range 0–8, higher scores indicate better functional ability.

Table 5  Association between patient characteristics
and the presence of dental plaque in 20 % or more of 
teeth present from multivariate logistic regression

Teeth with plaque in 20 % 
or more of teeth present 

(n = 130)

OR 95% CI p value

Gender (ref. male) 0.69 0.22–2.11 0.512

Age (years) 0.97 0.89–1.05 0.426

ADLa 0.95 0.91–1.00 0.031

FCI b 1.18 0.89.1.58 0.251

GDS-15 c 0.97 0.83–1.14 0.689

MMSE d 0.93 0.84–1.03 0.138

MNA e 0.97 0.80–1.16 0.814

Number of drugs f 0.92 0.79–1.08 0.317

No removable dentures (ref. yes) 1.83 0.53–6.33 0.340

Number of teeth 0.95 0.88–1.03 0.186

Number of decayed teeth 1.52 0.83–2.80 0.173

OR, odds ratio; 95%CI, 95% confidence interval. a Barthel index, higher 
scores indicate better functional ability; b functional comorbidity index,
higher sum score represent greater comorbidity; c GDS-15, 15-item geriat-
ric depression scale, higher scores indicate a potentially depressed indi-
vidual; d MMSE, mini-mental state examination, higher scores indicate
better cognition; e mini nutritional assessment test, higher scores indicate
better nutrition; f The number of regularly or as needed (within last week)
prescription or over-the-counter drugs.
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population comprehensively represented the older range of 
people receiving homecare. Finland is ethnically homoge-
nous, and home care provided by municipalities is organ-
ised similarly in all regions. In addition, the present study 
had no exclusion criteria regarding age, morbidity or the
cognitive status of the home care clients. The answers ob-
tained from persons with cognitive decline were checked
with their proxy, family member or nurse. The data collec-
tion was performed by a multiprofessional team that in-
cluded researchers and clinicians from several fields such 
as geriatrics, dentistry, nutrition and pharmacy. 

Another strength of this study is that we used two com-
monly used and validated instruments to measure func-
tional ability. ADLs are activities in which people engage on
a day-to-day basis. These are everyday personal care activi-
ties that are fundamental to caring for oneself and main-
taining independence. IADLs are activities related to inde-
pendent living and are valuable for evaluating persons with 
early-stage disease, both to assess the level of disease 
and to determine the person’s ability to care for himself or 
herself. In further adjusted analyses, ADL was chosen in-
stead of IADL because we found it more relevant for main-
taining oral health and hygiene. We also used several vali-
dated instruments to measure cognition, morbidity, 
nutrition and oral health. There is a considerable amount of 
previous research on health and functional ability of institu-
tionalised older patients or older people living indepen-
dently at home,5,13,23,18 but few studies have focused on 
home-dwelling older people receiving home care.7 In partic-
ular, clinical examinations of these populations are rare.

One limitation of our study is its cross-sectional design, 
which does not allow any causal inferences to be drawn. 
Another limitation is that some of the data were collected
by several nurses and dental hygienists, which could affect
internal reliability. However, all the nurses and dental hy-
gienists were trained by the same person, thus reducing
inter-examiner variability. In addition, the clinical examin-
ation was undertaken by a dental hygienist in the partici-
pant’s home. Examinations performed at a dental clinic 
under optimal conditions (ie, with better lightning and the 
possibility of taking radiographs, could have improved the 
validity and reliability of the data).6 Lack of statistical power 
may have been the reason behind the non-statistically sig-
nificant associations found in this study due to relatively 
small data. This was particularly relevant regarding the
more complicated analyses of periodontal condition, for 
which measures were available only for a reduced number 
of participants.

In our study, the participants with more needs for sup-
portive care (ie, poorer functional ability) had statistically 
significantly more teeth with plaque. Dental plaque was de-
tected in most participants and poor denture hygiene in al-
most half of the participants, suggesting that oral hygiene
was not maintained effectively. Previous research16 has 
shown that home-dwelling older people with lower functional
ability were less likely to brush their teeth twice a day, less
likely to use toothpaste and less likely to have good oral
hygiene. Research also shows that older people with cogni-

tive impairments, poor oral hygiene, reduced functional abil-
ities and a substantial need for daily support show more 
active caries lesions. This has been shown to be the main 
threat to the oral health of older people.11,29 Poorer func-
tional ability was also associated with the prevalence of BOP
in this study. This is in line with the results of Strömberg et
al (2012),29 who found that participants (aged 65 to 101 
years) with substantial needs for supportive care had higher 
levels of BOP than those with moderate supportive needs.

Our result that poorer functional ability associated with
presence of plaque and BOP is plausible, since those are 
the primary changes one can imagine as a result of poor 
self-care. Other outcomes included in this study need lon-
ger time to progress and no clear associations with poor 
functional ability was seen. Our study found no association
of being edentulous or having ≥ 20 teeth with functional
ability. The same goes for comorbidity, nutritional status, 
cognitive function or number and prescription drugs, al-
though other studies have shown that poorer status in dis-
ability, physical health and nutrition are associated with 
edentulousness.28 Similarly to our findings, Strömberg et al 
(2012)29 found that individuals with moderate and substan-
tial needs for supportive care had no differences in num-
bers of teeth. There was also no statistically significant dif-ff
ference between these two groups as regards being 
edentulous or having removable dentures.

Even though poor functional ability seems to contribute
to poor oral health of the participants, it is probably not the 
only reason. Considering the frame of this generation in
Finland, the mean age of the participants (84.7 years) may 
explain the fact that 43% of the participants had a full den-
ture and 28% had a partial denture. The fact that dental
caries was only found in one-third of the participants may 
be due to the high prevalence of edentulousness and also 
to the low number of teeth among the dentate; 81% of the 
participants had fewer than 20 remaining teeth. Another 
reason could be that dental cavities could be considered as 
long-term effects of reduced functional ability, and in our 
study it was not known when functional ability started to 
deteriorate. However, having decayed teeth associated sta-
tistically significantly with poorer functional ability measured 
by ADL in the unadjusted analyses. This supports the find-
ing that those with poorer functional ability generally tended
to have poorer oral health.

Of the participants, one-fifth experienced occasional or 
continuous difficulties in performing adequate oral hygiene
by themselves. Niesten et al20 found that for older people 
living in regular day care centres and assisted-living homes,
adhering to daily oral hygiene routines was important, and 
especially for those who felt themselves to be weak, be-
cause it helped them to maintain their sense of autonomy 
and feelings of self-worth. However, participants were lack-
ing the support they needed, or it was hard to get. Nurses 
were too rushed and did not always clean or rinse dentures 
properly, so that they remained dirty or tasted of soap. 
Nursing teams along with health professionals play a key 
role in promoting oral health by detecting dental diseases 
early, supporting oral hygiene and adequate nutrition, and 
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Table 6 Association between patient characteristics and
presence of teeth with bleeding on probing (BOP) in 25% or 
more of teeth present from multivariate logistic regression

Teeth with BOP in 25 % or 
more of teeth present 

(n = 90)

OR 95% CI p value

Gender (ref. male) 0.46 0.10–2.12 0.316

Age (years) 0.95 0.85–1.06 0.378

ADLa 0.94 0.90–0.98 0.004

FCI b 0.75 0.43–1.29 0.298

GDS-15 c 0.82 0.62–1.09 0.167

MMSE d 1.04 0.90–1.22 0.572

MNA e 0.89 0.66–1.19 0.435

Number of drugs f 0.95 0.77–1.18 0.656

Removable dentures (ref. no) 2.12 0.27–16.45 0.472

Number of teeth present 0.87 0.76–1.00 0.046

Number of teeth with plaque 1.18 1.07–1.30 0.001

OR, odds ratio, 95%CI, 95% confidence interval. a Barthel index, higher 
scores indicate better functional ability; b functional comorbidity index,
higher sum score represent greater comorbidity; c GDS-15, 15-item geriat-
ric depression scale, higher scores indicate a potentially depressed indi-
vidual; d MMSE, mini-mental state examination, higher scores indicate
better cognition; e mini nutritional assessment test, higher scores indicate
better nutrition; f The number of regularly or as needed (within last week)
prescription or over-the-counter drugs.

preventing discomfort. Although the integration of oral
healthcare into day-to-day care seems to be a major prob-
lem due to a multitude of barriers, such as lack of ade-
quate dental knowledge, lack of support from a dentist or 
negative emotions towards oral health,4 compassionate
care and instructed training programmes for nurses aimed 
at improving oral care support are proven to increase their 
willingness to support residents with their oral care.17 In
addition, dental hygienists could more actively take part in 
nursing teams and thus enhance collaboration between 
home care nurses and oral healthcare.

Old people at risk of becoming socially and economically 
marginalised pose a major challenge for promotion of oral
health, as in the future more dependent individuals with
more substantial disabilities will be living at home. Maintain-
ing good oral health in vulnerable older people needs to be
given high priority in the future, as oral diseases may lead to 
pain, infection and tooth loss and may compromise chewing
capacity, leading to impaired nutritional status.16,21

CONCLUSION

Impaired functional ability was associated with poor oral 
hygiene and BOP, which may predispose old people to more
severe health-related problems (Table 6).
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