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Abstract

Background Older people receiving home-based care (HBC) often face barriers to access preventive oral health
care (OHC) and dental treatments. Leading to deterioration of their oral healthcare. It is further deteriorated by factors
such as increasing burden of systemic diseases, medicinal side effects, limited mobility, financial constraints and

lack of professional OHC at home. Older people also struggle to maintain necessary daily oral hygiene, leading to
malnutrition, weight loss, and a risk of a further health degradation. This cross-sectional survey aimed to investigate
the oral health-related quality of life (OHRQoL) and their associated factors in HBC recipients.

Methods 5,280 older people (=60 years) living in Hamburg, who were in need of care and insured with statutory
health insurance DAK-Gesundheit received the questionnaire, which included the German version of the Oral Health
Impact Profile (OHIP G-14) and, the EQ-5D health-related quality of life (HRQoL) measure as well as further questions
regarding the extent of informal social support, subjective oral health status, oral health behaviour, subjective
cognitive status, and socio-demographic variables.

Results The participants (n=1,622) had a median age of 83.2 years, with 72.0% of the sample being female. Nearly
two thirds of the sample reported that their independence or abilities were significantly impaired (care level 2).
Regarding oral health impacts, 40.0% of the participants reported experiencing at least one of the fourteen possible
prevalent impacts of the OHIP-G14 fairly often or very often. A multivariate regression model on the severity of oral
health impacts revealed, that a better HRQoL, a positive perception of one’s own dental status, fewer visits to dental
practices, and no need for support in OHC were associated with better OHRQoL. Conversely, respondents with a
negative perception of their oral health status, more frequent visits to a dental practice, a need for support in OHC,
and subjective memory impairment showed poorer OHRQoL.
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Conclusions The results highlight the risk for poor oral health among older people in HBC. We conclude that there is
an urgent need to prioritise oral health, especially as poor oral health can further compromise the systemic wellbeing

of these already care dependent population.

Keywords Oral Health Care, Oral Health Impact Profile, Home-based Care, Older people, Utilisation of Dental Care,

Social Support, Oral health-related quality of life

Background

The global population of individuals aged 60 and over is
projected to nearly double from 12.0% in 2015 to 22.0%
in 2050 [1]. This demographic shift, both globally and in
Germany, highlights the importance of focusing on oral
health and its associated care. Oral health is integral to
healthy ageing, as it interacts with many systemic dis-
eases [2, 3].

However, a recent review by Poudel et al. [4] identified
a dearth of information and research on effective oral
health care (OHC) programs for geriatric care. Allen et
al. [5] highlighted, a gap between research findings and
their implementation into policy, emphasising the need
for context-relevant research, particularly for the vulner-
able group of frail older people.

Especially older people requiring home-based care
(HBC) face challenges in accessing preventive OHC and
dental treatments. Factors such as increasing burden of
systemic diseases [6], side effects of medication intake
(e.g. xerostomia) [7], restricted mobility [8], incom-
plete health coverage for oral diseases [9] and a lack of
suitable facilities or transportation [10] contribute to
deteriorating oral health in old age. This can lead to mal-
nutrition, weight loss, and an increased risk of further
general health deterioration, cardiovascular diseases,
diabetes mellitus and cognitive impairment [3-5]. As
these problems accumulate, older people find it increas-
ingly difficult to maintain adequate daily oral hygiene [8].
Inadequate oral hygiene can lead to the accumulation
of a pathogenic biofilm in the mouth within days [11].
Oral biofilm causes periodontal disease, but also has far-
reaching systemic effects and is associated with numer-
ous diseases [12].

Studies in Germany have shown that the rate of den-
tal treatment decreases with an increased level of care
and age [13, 14]. The 5th Oral Health Study in Germany
found that older people in need of care received sig-
nificantly less dental care than older people who do not
require personal care [15]. Contrary to international find-
ings [16], in Germany, the oral health of older people in
HBC is worse than that of nursing home residents. This
is primarily due to the fact that the dental care provid-
ers can visit in the inpatient settings through special
contracts between long-term care facilities and dental
practice [17]. Despite the growing body of knowledge
on OHC for older people, a review of studies on oral
health-related quality of life (OHRQoL) of older people

in HBC revealed that these topics have not been exten-
sively explored in research [18]. The concept of OHRQoL
examines the impact of oral health on physical and psy-
chosocial health [19], making it suitable for assessing the
subjective oral health of older people [20-23].

The observational study “Interaction of Systemic Mor-
bidity and Oral Health in Ambulatory Patients in Need
of Home Care (InSEMaP)” was conducted to acknowl-
edge the necessity for research on the oral health of older
people in HBC settings. It aims to enhance understand-
ing and provide insights for policymakers. This study
investigates the perspectives of older people in HBC and
those involved in the process of care. In addition to ana-
lysing claims data, a clinical examination was conducted
by a dentist who visited older people in need of HBC at
home [24]. The study is funded by the Innovation Fund
of the Statutory Health Insurance Funds in Germany
(Funding reference number: 01VSF20031). As part of the
InSEMaP-project, a survey was conducted using a dental
patient-reported outcome measure (APROM) to assess
the OHRQoL of older people in HBC.

Aims

Thus, the aim of this survey was to investigate the
OHRQoL and their associated factors in older people in
need of HBC.

Methods

Design and setting

This study was a cross-sectional survey conducted among
community dwelling older people, who were members
of the DAK-Gesundheit statutory health insurance. The
participants, whether they had an institutional caregiver
or not, met the following inclusion criteria: they were
260 years old on December 31, 2021, required HBC
according to the German Social Law Codebook XI, § 15
[25] since December 31, 2020, and lived in Hamburg. All
insured older people who met the inclusion criteria were
invited to participate in the survey between January and
April 2022. In collaboration with DAK-Gesundheit, 5,280
older people meeting inclusion criteria were identified in
its records. They were sent a postal mail which included
a personalised invitation letter, a study information
sheet, the questionnaire, and a prepaid return envelope.
The questionnaire, which consisted of six sections (see
supplementary material), did not include sender’s infor-
mation to ensure that the responses were anonymised
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from the beginning. Cognitive pretesting was conducted
with six subjects who met the inclusion criteria and were
related to or associated with the research team. This
pretesting led to a revised version of the questionnaire
which was more suitable for the target population with
more space between questions, a larger font and better
accuracy.

All responses received by June 30, 2022, were analysed.

Outcomes and measures

Primary outcome

The primary outcome was OHRQoL, which was mea-
sured using the German version of the 14-item Oral
Health Impact Profile (OHIP-G14) [26]. The assessment
encompassed questions related to functional limitations,
physical pain, physical disability, psychological discom-
fort, psychological disability, social disability, and per-
sonal handicap. Each item was evaluated on a five-point
Likert-scale, ranging from 0 to 4 (O=never, 1=hardly
ever, 2=occasionally, 3=fairly often to 4=very often)
[27].

Further outcomes

The questionnaire also encompassed several sociodemo-
graphic characteristics, including sex (male or female or
diverse), age and level of care. The latter is precisely in
German Social Law Codebook XI, § 15 [25], and is offi-
cially determined by the Medical Service of the statu-
tory health insurance. The need for care is graded into
five levels (level 1: minor impairment of independence
or abilities, level 2: considerable impairment of inde-
pendence or abilities, level 3: severe impairment of inde-
pendence or abilities, level 4: most severe impairment of
independence or abilities, level 5: most severe impair-
ment of independence and/or abilities with special care
requirements).

Furthermore, education and vocational training were
classified according to the international CASMIN clas-
sification [28] as either low (general elementary educa-
tion or basic vocational training), medium (intermediate
training or general maturity certificate), or high (lower or
higher tertiary education).

Additional items included whether participants were
living alone (yes vs. no), had a preferred dentist of their
own choice (yes vs. no), or had a preferred general prac-
titioner (GP) (yes vs. no). The utilisation of dental service
since the onset of HBC was also assessed as: unchanged,
more frequently, less frequently, or not at all.

Participants were asked to rate their subjective dental
health status according to German Social Law, Codebook
V, § 22a [29, 30]. The rating consisted of four items (con-
dition of teeth; condition of mucous membranes/tongue/
gums; condition of dentures; dental care), each rated
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as either very good, rather good (positive assessment),
rather bad, or very bad (negative assessment).

A composite score was formed from these four items
and then dichotomised: positive or negative assessments
were summed up, composing a range of values —4 to
+4. New groups were formed from this, representing a
rather positive, a rather negative, or an undifferentiated
(score=0) overall assessment of the condition of one’s
own subjective dental health status.

We inquired participants about their dental visits in the
last 12 months with reference to the study titled “Cur-
rent Health in Germany”“ including the corresponding
frequency of visits during this period [31]. Additionally,
we assessed subjective oral care behaviour by examining
the frequency of teeth brushing (not at all, irregular, once
daily, twice daily, more than twice daily). Furthermore,
participants were queried regarding their need for gen-
eral support from caregivers and specific support related
to oral and dental care (yes vs. no). In the latter case, par-
ticipants could specify the individuals or services provid-
ing actual support.

To evaluate Health-Related Quality of Life (HRQoL),
we employed the European Quality of Life 5 Dimen-
sions measurement (EQ5D) [32] several domains such
as: mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. Responses were categorised
as “no problems’, “slight problems’, “moderate prob-
lems’”, “severe problems” to “extreme problems” These
responses were then transformed into an index score,
adjusted for the German population [33]. Higher index
values corresponded to better HRQoL.

As a self-assessment of cognitive condition, we
employed a two-item screening test for subjective mem-
ory impairment (SMI) [34]. Participants were asked the
following questions: “Do you feel that your memory
has deteriorated?” (yes vs. no), and “If yes, are you con-
cerned?” (yes vs. no). Only if participants answered “yes”
to both questions, their response were considered indic-
ative of SMI — a recognised risk factor for the develop-
ment of dementia [35].

Additionally, we inquired whether participants received
assistance in completing the questionnaire (yes vs. no).

Data Analysis

For the primary outcome OHIP-G14, three variables
were computed, each representing distinct characteris-
tics of OHRQOoL [36]:

1. OHIP-G14 prevalence: the proportion of
respondents who answered “fairly often” or “very
often” to at least one of the OHIP-G14 items,
expressed as a percentage.

2. OHIP-G14 extent: the sum of items (range 0—14)
that were responded to “fairly often” or “very often’,
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expressed as mean and 95%-confidence intervals
(CD).

3. OHIP-G14 severity: total summary score of all
responses in OHIP-G14 (range 0-56), expressed as
mean and 95%-CI.

Higher values in the extent and prevalence scores cor-
responded to more pronounced impairment of an indi-
vidual’s oral health. These scores were calculated only for
participants who provided responses to a minimum of 12
OHIP-items, in accordance with Slade et al. [36].

Additionally, categorical variables were computed as
absolute and relative frequencies and percentages, while
continuous variables were summarised as mean values
along with their corresponding 95%-CI. To assess group
differences, we employed specific statistical tests. For
categorical variables related to OHIP-G14 prevalence
impacts, we used the chi? distribution test. For continu-
ous variables specifically, dependent samples, we applied
the t-test. Furthermore, we constructed a linear regres-
sion model using the OHIP-G14 severity score to iden-
tify factors associated with the severity of oral health
impacts. A significance level of p<0.05 was set for the
alpha error to accept the hypotheses of potential group
differences in bivariate analyses of OHIP-G14 preva-
lence or associations in multivariate analyses of OHIP-
G14 severity. In the multivariate regression model,
[B-coefficients were computed, representing the slope of
the specific association, where a one-unit change in the
independent variable corresponds to a change of  in the
dependent outcome, OHIP-G14 severity.

Data analyses were carried out using statistical analysis
software Stata by StataCorp.

Missing data

We conducted a thorough examination of missing data
within the dataset considering three potential mecha-
nisms for missingness: MCAR (Missing completely at
random), MAR (Missing at Random), and MNAR (Miss-
ing Not At Random). Although, assuming MCAR is not
very plausible for the dataset involving older people in
HBC but there were numerous causes — both known
and unknown - that could account for MAR or MNAR
[37, 38]. It is reasonable to anticipate that older people
in HBC had reasons for unknown origin including sud-
den medical situations, returning to daily routines after
receiving the questionnaire, forgetting to complete it,
or feeling fatigued during the process, — all of which
fall under MNAR. On the other hand, MAR could be
assumed when participants cancelled their response to
the primary outcome OHIP-G14 before reaching the
critical cutoff of 12 items. This cancellation might be
influenced by variance in other (observed) variables, such
as sex, age, or any other item in the questionnaire.
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One approach to cross-validate results involved com-
paring a subset of the population with the entire popula-
tion: in our study, we specifically compared two groups:
respondents who completed the entire questionnaire
(complete cases — CC, including partial responses) and
respondents with valid questionnaires (encompassing
all observed cases, - AOC). We then conducted separate
analyses for summary statistics related to the primary
outcome — prevalence, extent, severity of oral health
impacts —and to assess missingness. Regression was per-
formed as follows: logistic regression for examining prev-
alence and linear regression (twice) investigating extent
and severity. These analyses were restricted to the sample
of complete cases (CC). Subsequently, we compared the
results from the CC-analyses with those obtained from
the AOC-analysis.

Reporting standard

To ensure that the survey is sufficiently reliable, repro-
ducible and transparent, we used the reporting standard
Checklist for Reporting of Survey Studies (CROSS state-
ment) by Sharma et al. [39].

Results

Sample characteristics

The study included all questionnaires returned by June
30, 2022, with valid responses. Out of the 5,280 individu-
als invited, 1,622 (30.7%) responded, representing the
AOC group. The Complete Cases (CC) group, compris-
ing 1,371 respondents, included those who answered at
least 12 items of the primary endpoint OHIP-G14 and
indicated a care level between 1 and 5.

A summary table for both groups is provided (see
Table 1). Of all possible values, 92.6% were recorded in
the database, with 7.4% were missing.

Nearly half of the participants in the AOC group
received assistance in completing the questionnaire. The
characteristics of both groups are presented in Table 1.
Almost three quarters of the AOC-participants were
female. Three quarters reported a medium level of educa-
tion, and the mean age was 83.2 years. More than half of
the respondents had care level 2, followed by care level 3
and 4. Half of the participants in the AOC group reported
subjective memory impairment. In 91.4% of cases, the
general practitioner is the first medical person to be con-
sulted in the event of health problems (see Table 1, sum-
mary column).

If necessary, half of the sample received support with
daily oral and dental care. Among the participants, four
out of five had a preferred dentist for regular visits, and
more than three quarters had visited a dentist in the last
12 months. Notably, over 40.0% reported visiting their
dentist less frequently or not at all since becoming care
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Table 1 Summary statistic for all observed cases (AOC) and complete cases (CC)
AOC - all observed cases Sum Sum CC - complete cases Sum Sum
(n=1,622) (n=1,371)

N % N %
Sex
Female 1,116 72.0 Female 994 720
Male 435 28.0 Male 386 280
Sum 1,551 100.0 Sum 1,380 100.0
Level of care
1 15 1.0 1 12 09
2 984 63.7 2 882 64.3
3 409 26.5 3 370 27.0
4 104 6.7 4 81 59
5 32 2.1 5 26 1.9
Sum 1,544 100.0 Sum 1,371 100.0
Education
Low 176 1.5 Low 158 1.6
Medium 1,153 755 Medium 1,026 753
High 198 130 High 178 13.1
Sum 1,527 100.0 Sum 1,362 100.0
Living alone
No 729 49.0 No 656 493
Yes 758 51.0 Yes 675 50.7
Sum 1,487 100.0 Sum 1,331 100.0
Have a preferred dentist
No 291 185 No 245 17.5
Yes 1,284 815 Yes 1,153 825
Sum 1,575 100.0 Sum 1,398 100.0
Have a preferred GP
Other 132 86 Other 114 83
GP 1,397 914 GP 1,252 91.7
Sum 1,529 100.0 Sum 1,366 100.0
Utilisation of dental care since HBC is needed
Unchanged 748 500 Unchanged 688 513
More frequently 112 75 More frequently 101 7.5
Less frequently / not at all 635 425 Less frequently / not at all 551 41.1
Sum 1,495 100.0 Sum 1,340 100.0
Subjective dental status: mainly positive
No 462 293 No 399 285
Yes 1,113 70.7 Yes 999 715
Sum 1,575 100.0 Sum 1,398 100.0
Subjective dental status: mainly negative
No 1,295 822 No 1,154 82.5
Yes 280 17.8 Yes 244 175
Sum 1,575 100.0 Sum 1,398 100.0
Visited dentist in the past 12 months
No 295 213 No 259 20.8
Yes 1,093 78.7 Yes 989 79.2
Sum 1,388 100.0 Sum 1,248 100.0
Frequency brushing teeth
Never 15 1.0 Never 14 1.0
Irregular 76 50 Irregular 60 4.5
Once daily 306 203 Once daily 268 199
Twice daily 924 61.3 Twice daily 841 62.6
More than twice daily 186 123 More than twice daily 161 12.0
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Table 1 (continued)
AOC - all observed cases Sum Sum CC - complete cases Sum Sum
(n=1,622) (n=1,371)
Sum 1,507 100.0 Sum 1,344 100.0
Need support for oral care
No 1,133 73.7 No 1,019 74.4
Yes 405 26.3 Yes 351 25.6
Sum 1,538 100.0 Sum 1,370 100.0
At least one person for support of oral care
No support 648 482 No support 594 493
At least one person 697 518 At least one person 611 50.7
Sum 1,345 100.0 Sum 1,205 100.0
Subjective memory impairment
No 811 515 No 723 517
Yes 764 485 Yes 675 483
Sum 1,575 100.0 Sum 1,398 100.0
Support to fill in questionnaire
No 845 537 No 729 52.1
Yes 730 463 Yes 669 479
Sum 1,575 100.0 Sum 1,398 100.0

N Mean 95%-Cl N Mean 95%-Cl
Age

1,588 83.2 82.8-83.6 829 825-834
Number of dental visits in the past 12 months

1,412 20 1.8-2.1 1,248 20 1.9-2.1
HRQoL Eq. 5D

1,485 0.39 0.37-0.40 1313 0.39 0.37-041

Level of care 1to 5 (1=minorimpairment of independence or abilities, 5=most severe impairment of independence and/or abilities with special care requirements);
OHIP-G14: Oral Health Impact Profile German Version 14 items; GP: General Practitioner; HBC: home-based care; HRQoL EQ5D: Health-Related Quality of Life

EuroQoL 5 Dimensions; Cl: confidence interval

Table 2 Quantity of Oral Health-Related Problems and OHIP-G14

Extent
Quantity of Oral Health-Related N % Cumu-
Problems lative %
0 946 60.06 60.06
1-4 441 27,99 88.06
5-9 146 9.27 97.33
10-14 42 2.66 100.00
OHIP-G14 Extent

N Mean [95%-Cl]
OHIP-G14 Extent all 1,575 15 [1.4,1.6]
OHIP-G14 Extent at least one problem 629 38 [3.64,0]

OHIP-G14: Oral Health Impact Profile German Version 14 items; Cl: confidence
interval

dependent. On average, participants had 2.0 dental visits
in the last 12 months.

In Table 2, we observed that 40.0% of the participants
reported experiencing one or more oral health-related
prevalent problems, as indicated by OHIP-G14 item(s)
rated ‘fairly often’ or ‘very often When considering
OHIP-G14 extent, 12.0% of the participants reported
four and more impairments. The overall mean OHIP-
G14 extent score was 1.5.

Among the 14 OHIP-G14 items (as ranked in Fig. 1),
the three most prevalent problems were:

1. “Life was less satisfying”
2. “Everyday activities were more difficult”
3. “Uncomfortable eating certain foods”.

Conversely, items related to difficulty pronouncing words
and tension towards others were the least frequently
impairing.

The overall mean OHIP-G14 severity score was 11.1.

Bivariate analyses of factors associated with OHIP-G14
prevalence

In Table 3, we compared the proportions of respondents
who answered “fairly often” or “very often” to at least one
prevalent OHIP-G14 item with those who did not. Nota-
bly, OHIP-G14 prevalence exhibited a significant correla-
tion with the level of care received in particular where, a
higher level of care corresponded to a greater proportion
of prevalent symptoms. Participants who did not have a
dentist for regular visits had a higher proportion in the
prevalence group. In this group, persons visited a den-
tist more frequently in the last 12 months. Utilisation of
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Life was less satisfying

Everyday activities more difficult

Had difficulty relaxing

Was unsure about teeth, mouth, dentures

’ Uncomfortable eating certain foods

Was completely unable to do anything ‘

Felt tense ‘

Diet was unsatisfactory ‘

’ Had pain in the mouth area ‘

Felt a little embarrassed ‘

Had to interrupt my meals ‘

| Sense of taste was impaired l

More difficult to pronounce certain v{rords

| Was rather irritable towards o{her people
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| Ne477 192%
| N=1,458  18.5%
| N=1,477  15.8%
| N=1,408  15.5%
| N=1,493  13.6%
N=1,435  11.7%
N=1,445  11.1%
N=1,456  9.1%
N=1,458  8.7%
N=1,426  8.3%
N=1,451  7.7%
N=1,463  7.5%
N=1,470 7%
N=1,454  5.9%

0 5 10

15 20

Fig. 1 Ranking of oral health-related problems rated fairly often / very often in percent

dental care since onset of HBC showed higher propor-
tions in the prevalence group in both directions, using it
more frequently or using it less frequently/ not at all. The
subjective dental status was associated in both directions:
lower proportions of oral problems were linked to a posi-
tive dental status, while higher proportions were preva-
lent among those with a negative dental status. Moreover,
a lower prevalence of oral problems was observed in the
group that brushed their teeth more frequently, as well as
among older people who did not require support for oral
and dental care, and in those participants with higher
values in HRQoL. A higher prevalence of oral problems
was seen in persons who reported subjective memory
impairment.

Multivariate associations with OHIP-G14 severity - CC
group

Finally, we conducted a linear regression analysis to
assess the severity of OHIP-G14 by integrating all vari-
ables and estimating the overall explained variance.
The results of this regression, including B-coefficients
and 95%-CI, are presented in Table 4. Several variables
showed a significant negative association with OHIP-G14
severity, resulting in an interpretation of better OHRQoL:
HRQoL, subjective dental health status was positive, and
supported to complete the survey questionnaire.

The following variables had a significant positive asso-
ciation with OHIP-G14 severity, resulting in an estima-
tion of poorer OHRQoL: participants living alone, having
a negative subjective dental health status, reporting a
higher number of dental visits in the past 12 months, and
postulating that at least one person is available to help
with oral care. Participants who saw a dentist less fre-
quently or not at all since the onset of HBC compared
with the group who visited a dental practice with no
change showed poorer OHRQoL. The same applies to
participants who admitted that their cognitive abilities
were declining.

In the regression model, no associations were observed
between OHRQoL and variables such as sex, age, educa-
tion, preference for a GP as the initial point of medical
contact, need for oral care support, frequency of brush-
ing teeth, having a preferred dentist, or dental visits
within the past 12 months.

The regression model demonstrated a finding of a
linear decrease in oral health problems as care levels
increased. Statistical significance was observed specifi-
cally, when comparing care level 1 to care level 5.

Overall, this regression model accounted for an
adjusted 41.7% of the variance in the model. For cross-
validation purposes, we also developed a logistic model
for the OHIP-G14-prevalence and a linear regression
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Table 3 Prevalence of Oral Health-related Problems — at least one OHIP-G14 item categorised as present fairly often / very often

Sum Problems not prevalent Problems prevalent p-value
N % N % N %
Sex
Female 1116 72.0 653 70.2 463 74.6 0.062
Male 435 28.0 277 29.8 158 254
Sum 1,551 100.0 930 100.0 621 100.0
Age group
60-74 years 217 14.0 125 135 92 14.9 0.130
75-84 years 577 373 333 358 244 396
>= 85 years 751 486 471 50.7 280 455
Sum 1,545 100.0 929 100.0 616 100.0
Level of care
1 15 1.0 7 0.7 8 13 <0.001
2 984 63.7 632 68.0 352 573
3 409 265 220 237 189 30.8
4 104 6.7 58 6.2 46 7.5
5 32 2.1 13 14 19 3.1
Sum 1,544 100.0 930 100.0 614 100.0
Education
Low 176 11.5 104 114 72 11.8 0.621
Medium 1,153 755 687 75.0 466 76.3
High 198 13.0 125 13.6 73 1.9
Sum 1,527 100.0 916 100.0 611 100.0
Living alone
Yes 758 51.0 459 509 299 51.0 0976
No 729 49.0 442 49.1 287 49.0
Sum 1,487 100.0 901 100.0 586 100.0
Have a preferred dentist
Yes 1,284 815 799 84.5 485 771 <0.001
No 291 185 147 155 144 229
Sum 1,575 100.0 946 100.0 629 100.0
Have a preferred GP
GP 1,397 914 844 91.8 553 90.7 0.420
Other 132 8.6 75 82 57 93
Sum 1,529 100.0 919 100.0 610 100.0
Utilisation of dental care since HBC is needed
Unchanged 748 50.0 504 56.5 244 40.5 <0.001
More frequently 112 7.5 47 53 65 10.8
Less frequently / not at all 635 425 341 382 294 488
Sum 1,495 100.0 892 100.0 603 100.0
Subjective dental status: mainly positive
Yes 1,113 70.7 784 829 329 523 <0.001
No 462 293 162 17.1 300 47.7
Sum 1,575 100.0 946 100.0 629 100.0
Subjective dental status: mainly negative
Yes 280 17.8 83 8.8 197 313 <0.001
No 1,295 822 863 91.2 432 68.7
Sum 1,575 100.0 946 100.0 629 100.0
Visited dentist in the past 12 months
Yes 1,093 78.7 661 79.3 432 780 0.569
No 295 213 173 20.7 122 220
Sum 1,388 100.0 834 100.0 554 100.0

Frequency brushing teeth
Never 15 1.0 7 0.8 8 1.3 0.013
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Table 3 (continued)
Sum Problems not prevalent Problems prevalent p-value
Irregular 76 50 39 43 37 6.1
Once daily 306 203 167 185 139 231
Twice daily 924 61.3 586 64.8 338 56.1
More than twice daily 186 12.3 105 116 81 134
Sum 1,507 100.0 904 100.0 603 100.0
Need support for oral care
Yes 405 263 176 19.0 229 37.5 <0.001
No 1133 73.7 751 81.0 382 62.5
Sum 1,538 100.0 927 100.0 611 100.0
At least one person for support of oral care
No support 648 482 437 54.1 21 393 <0.001
At least one person 697 51.8 371 459 326 60.7
Sum 1,345 100.0 808 100.0 537 100.0
Subjective memory impairment
Yes 764 485 409 432 355 56.4 <0.001
No 811 515 537 56.8 274 436
Sum 1,575 100.0 946 100.0 629 100.0
Support to fill in questionnaire
Yes 730 46.3 429 453 301 479 0.329
No 845 537 517 54.7 328 52.1
Sum 1,575 100.0 946 100.0 629 100.0
Number of dental visits in the past 12 months
Mean [95%-Cl] Mean [95%-Cl] Mean [95%-Cl]
19 [1.82.1] 1.8 [1.6,1.9] 22 [1.924] <0.001
HRQolL Eq. 5D
Mean [95%-Cl] Mean [95%-Cl] Mean [95%-Cl]
0.275 [0.256,0.293] 0353 [0.330,0.375] 0.161 [0.133,0.189] <0.001

Level of care 1 to 5 (1=minorimpairment of independence or abilities, 5=most severe impairment of independence and/or abilities with special care requirements);
OHIP-G14: Oral Health Impact Profile German Version 14 items; p-value: probability value for estimation of statistical significance; GP: General Practitioner; HBC:
home-based care; HRQoL EQ5D: Health-Related Quality of Life EuroQoL 5 Dimensions; Cl: confidence interval

model for the OHIP-G14-extent (not presented here).
Both analyses yielded similar results regarding the fac-
tors associated with OHRQoL in the CC group. However,
neither model performed as good as the preferred model
described in this paper in terms of explaining variance.
Although, the logistic regression with OHIP-G14 preva-
lence explained 22.3% of the variance, the multivariate
model with OHIP-G14 extent accounted for an adjusted
explanatory variance of 33.6%. Ultimately, the model with
the least loss of information (severity) was most effective
in explaining variation in its components.

Discussion

This survey focused on older people receiving HBC in
Hamburg, Germany. The study employed a dPROM
(OHIP-G14), to investigate the OHRQoL. However, five
factors were identified that increased the severity score
of OHRQoL, indicating greater impairment: a mainly
negative subjective dental health status, need for sup-
port in OHC, presence of a designated support person,
living alone, and subjective memory impairment. But,
three factors were also associated with lower OHRQoL

severity scores, indicating less impairment: a mainly
positive subjective dental health status, a better HRQoL
measured with the EQ5D, and assistance in completing
the questionnaire. Henni and colleagues [18] highlighted
the scarcity of evidence on the OHRQoL of older people
in HBC. This study contributes to filling that knowledge
gap by affirming that this group, particularly those per-
ceiving their dental health negatively and require assis-
tance in OHC is at risk of poor OHRQoL, a phenomenon
well-documented among nursing home residents [16,
20]. Germany shows a discrepancy in oral health between
inpatient and outpatient settings: older people requir-
ing outpatient care tend to have poorer oral health than
those living in nursing homes. Collaboration agreements
between dentists and nursing homes have been shown to
enhance the utilisation of dental services, care tailored to
specific needs [40].

The study results also indicated that older people liv-
ing alone were at risk for poor oral health, which aligns
with the findings of Lindmark et al. [41]. However, Jen-
sen et al. [42] did not observe an increased risk for older
people living alone. These conflicting results imply that
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Table 4 Multivariate regression for severity of oral health impacts (OHIP-G14)

Beta-coefficient Standard p-value 95%-Confi- 95%-Con-
error denceinter- fidence
val below interval
above
Sex (ref=female) -0.7 0.7 0.344 -2.1 0.7
Age 0.05 0.04 0.176 -0.02 0.1
Level of Care (ref=1)
2 -4.0 2.8 0.149 -9.5 15
3 -35 2.8 0216 -9.1 2.0
4 -4.7 3.0 0.121 -10.7 12
5 -75 36 0.040 -14.6 -0.3
Education (ref=Ilow)
Medium -1 1.0 0271 -30 0.8
High -1.0 12 0438 -34 15
Living alone (ref=not living alone) 16 0.6 0.017 03 2.8
Have a regular dentist (ref=no) 0.2 1.0 0.861 -1.7 2.1
Have a regular GP (ref=no) -0.3 1.1 0.810 24 19
Utilisation of dental care since onset of HBC
(ref=unchanged)
More frequently 1.6 1.2 0.190 -0.8 39
Less frequently / not at all 1.6 0.8 0.048 0.01 3.1
Subjective dental status: mainly positive -8.2 1.0 <0.001 -10.2 -6.2
Subjective dental status: mainly negative 4.7 1.2 <0.001 28 7.1
Visited dentist in the past 12 months (ref=no) 1.7 1.0 0.077 -0.2 36
Number of dental visits in the past 12 months 0.8 0.2 <0.001 0.5 1.2
Frequency brushing teeth (ref=not at all)
Once daily 13 32 0679 -49 7.6
Twice daily 1.6 32 0.603 -4.6 7.8
more than twice daily 24 33 0.466 -4.0 8.8
irregular 09 34 0.789 -5.8 77
Need support for oral care (ref=no need) 03 0.7 0.657 -1.1 1.7
Number of persons for oral care >=1 (ref=no person) 36 0.9 <0.001 1.9 54
HRQolL Eq. 5D -83 09 <0.001 -10.2 -64
Subjective memory impairment 2.6 0.6 <0.001 14 38
Support to fill in questionnaire -30 0.6 <0.001 -43 -1.8

ref: category of reference for beta coefficient; Level of care 1 to 5 (1=minor impairment of independence or abilities, 5=most severe impairment of independence
and/or abilities with special care requirements); GP: General Practitioner; HBC: home-based care; HRQoL EQ5D: Health-Related Quality of Life EuroQoL 5 Dimensions

living alone may not be a reliable indicator of loneliness.
Furthermore, the study revealed a correlation between
cognitive impairment and self-reported poor oral health,
which has been consistent with previous research [43,
44].

The current study found a positive association between
OHRQoL and perceived good dental health.

Part of the reason for this is the overlap between inqui-
ries regarding subjective dental health status and those
concerning OHRQoL. Additionally, in consistence with
previous research, a good overall HRQoL was linked to
improved OHRQoL [45, 46]. In our sample, particularly
12.0% reported four or more oral health-related impair-
ments fairly often or very often in the four weeks pre-
ceding their response to the OHIP-G14 measurement.
Furthermore, the reported overall severity score was

considerably higher compared to other German studies
within the same age group [47, 48].

In our study involving older people requiring HBC,
we identified several risk factors associated with poor
OHRQoL. Although the impact of these factors was rela-
tively minor, it is crucial to recognise that older people
living alone with HBC may require specific attention
from both professional and non-professional caregiv-
ers regarding oral and dental care. This argument gains
further support from our findings: participants who
acknowledged needing support with oral and dental care
were at risk for poor OHRQoL, as were those who self-
evaluated their dental status negatively. Thus, this pat-
tern suggests that older people in HBC often recognise
their dental situation as poor or negative, even among the
subgroup reporting subjective memory impairment. This
trend persisted strikingly among older people who had
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visited a dentist more frequently in the past 12 months.
However, it is essential to recognise that the OHIP-G14,
as a measurement tool for OHRQoL, was not specifically
designed to differentiate between the objective care situ-
ations (such as frequent dental visits) and the subjective
need for support in oral and dental care. Consequently,
its interpretation must be confined to the specific investi-
gative context in which it is employed. Interestingly, par-
ticipant’s subjective dental status revealed a phenomenon
that could serve as cross-validation for the OHRQoL
assessment. Specially for older people who negatively
evaluated their dental and oral conditions based on the
four status items (teeth, mucosa/tongue/gums, dentures,
and dental care) and also reported significantly poorer
OHRQoL. Conversely, a positive self-evaluation of one’s
own dental status was associated with a clearly positive
QHRQoL.

On the one hand, the lack of surprise stemmed from
the fact that the operationalisation of both constructs,
dental status and OHRQoL, encompassed comparable
domains of concerns that are described [49]. On the
other hand, the magnitude and clarity of the observed
disparity, reaching a non-standardised mean difference
of 13 OHIP points between the delineated subgroups,
was indeed unexpected. This suggests that our sample of
older people in HBC demonstrated adeptness in evaluat-
ing their oral health status, irrespective of their capacity
or inclination to seek professional dental care.

This observation is supported by a discovery from the
bivariate analysis: older people indicating a higher fre-
quency of oral health issues on the OHIP-G14 question-
naire, specifically categorised as occurring fairly often or
very often, have utilised more dental services since onset
of HBC. Nevertheless, those who have utilised fewer den-
tal services since onset of HBC also exhibit significantly
more issues on the OHIP-G14 questionnaire, occurring
fairly often or very often. While initially appearing con-
tradictory, closer scrutiny elucidates that older people
who have seen a dentist more frequently since onset of
HBC were more likely to have established a regular den-
tal care regimen, whereas those who utilised dental ser-
vices less frequently or not at all despite experiencing oral
health complaints were more likely to report lacking a
regular dentist.

Despite the finding that the general frailty is proposed
as a significant contributor to diminished OHRQoL
[50], our regression model suggested that increased
level of care is statistically associated with less impaired
OHRQoL. This finding appears to be a statistical artefact
due to missing values of older people with a higher level
of care.

Qualitative research by Niesten et al. [51, 52] provided
additional insights into the factors influencing poor
OHRQoL, including inadequate financial incentives for
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collaborative practices, fragmentation within the health
care system, insufficient integration of OHC into care
procedures, instruments and guidelines.

Moreover, older people reporting lower prevalence,
extent, and severity of oral health impacts demonstrated
a better HRQoL. This findings aligns with existing litera-
ture, as both quality-of life-measurements exhibit consis-
tent associations: better OHRQoL corresponds to better
HRQoL, and vice versa [53-55].

This study reveals the high prevalence of oral health
impacts among a large proportion of older people receiv-
ing HBC. The findings support assertion that this popu-
lation is susceptible to compromised oral health, even
though over 70.0% of the sample had visited a dentist in
the past 12 months. Negative self-assessment of dental
status and subjective memory impairment were associ-
ated with increased extent and severity of oral health
impacts.

Strengths and limitations

As indicated by literature reviews, investigations of
OHRQoL, dental, and oral care of older people requiring
HBC have been limited thus far. Our study contributes to
this body of knowledge.

A notable strength of our survey was the inclusion of
a large sample of older people receiving HBC, yielding
a commendable response rate, which was considered
unusual by the responsible statutory health insurance
company, DAK-Gesundheit. Additionally, our study ben-
efited from the comprehensive survey of all insured older
people listed in the DAK-Gesundheit database at the
time, adhering to strict inclusion criteria.

Furthermore, the distribution of age, sex and, to some
extent, care levels among respondents was another
strength. Comparisons with the total sample from DAK-
Gesundheit records revealed minor differences: 26.2%
of the total sample were male (compared to 28.0% of
responders), the mean age was 82.7 years (compared to
83.2 years for responders), and the proportion of older
people with care level 2, the largest group, was 58.7%
(compared to 63.6% of responders). Notably, the distri-
bution of care levels slightly favoured those with lower
care needs, a trend consistent across higher care levels,
likely influenced by the heightened physical impairment
observed particularly in levels 4 and 5.

While the latter is certainly a limitation, several oth-
ers exist. Firstly, our sample comprised older people
insured solely with DAK-Gesundheit, excluding partici-
pants from other statutory health insurance companies.
This exclusivity may introduce bias, especially consider-
ing that nearly half of participants reported subjective
memory impairment. Given the substantial variability
in socio-economic, socio-demographic, and morbidity
characteristics among older people insured by different
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statutory health insurance companies in Germany, cau-
tion must be exercised when generalising findings about
older people receiving HBC.

Moreover, the study does not provide information
about the actual oral health situation. This aspect is
addressed in subproject 3, another part of the InNSEMaP
study aimed at answering this specific question.

Implication for practice and future research directions
Tomar & Cohen [56] delineated an ideal OHC system
that integrates seamlessly with the broader health care
framework, emphasising health promotion and disease
prevention. The envisioned system aspires to be “evi-
dence-based, effective, cost-effective, sustainable, equita-
ble, universal, comprehensive, ethical [...]” among other
qualities. Given that older people receiving HBC consti-
tute a vulnerable population concerning oral and dental
health, significant challenges arise due to limited time
allocated for daily home care, leaving insufficient room
for oral care [57].

As the barriers to accessing OHC escalate among older
people receiving HBC, there may be a call for authori-
ties to intervene. In Germany, the Medical Service holds
the responsibility for assessing care needs and assigning
care levels [25]. This regulatory body, entrusted with rou-
tinely evaluating the care needs of older people, could
integrate a screening mechanism for OHC within their
evaluation process, ensuring that the oral health needs
of older people receiving HBC are not overlooked. Fur-
ther research within the InSEMaP study framework will
delve into health insurance claims data to explore reasons
for discontinuation of oral health care, while also inves-
tigating the association between systemic morbidity and
OHC (subproject 2). Additionally, a forthcoming path of
research will involve assessing oral care and dental health
through clinical examinations conducted in participants’
home as a part of subproject 3.

Conclusion

The results highlight the risk for poor oral health among
older people in HBC. We conclude that there is an urgent
need to prioritise oral health, especially as poor oral
health can further compromise the systemic wellbeing of
these already care dependent older people.
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