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Abstract: Objective: As previous studies have used a variety of outcome measures and assessment tools, the
relationship between nutrition and oral health in residents of aged care facilities is unclear. The aim of this study
was to investigate the association of oral health status and oral health-related quality of life (OHRQol) with
nutritional status among residents of aged care facilities using validated assessment tools. Design: Prospective
cross-sectional clinical investigation of 65 aged care residents (>65 years). Setting: Two residential aged care
facilities from Southeast Queensland, Gold Coast region, Australia. Measurements: An aged care dietitian
conducted nutritional assessments using the Subjective Global Assessment (SGA). An oral health therapist
performed assessments using the Oral Health Assessment Tool (OHAT) and geriatric oral health assessment
index (GOHAI). Results: Of the 65 older adults, almost two thirds (62%; n=38) were malnourished; (55%; n=34
moderately malnourished and 7%; n=4 severely malnourished). Using OHAT, 82% (n=41) needed a dental
referral. Malnutrition was strongly associated with poor OHRQoL (p=0.007). Edentulous (no teeth) participants
were more likely to limit their contact with others due to their dentures (p=0.025) and in turn, negatively
impact OHRQoL. More people who had decayed or broken natural teeth (77%) (p=0.041) had trouble eating
firm foods than those who had healthy natural teeth (23%). Modified diet texture was associated with poor
nutritional status (p<0.001). Access to dentists in RACFs was an identified barrier to both optimal oral health
and nutritional status. Conclusion: Both malnutrition and poor oral health were common in this sample of aged
care residents which contributed to poor OHRQoL. Our findings show the SGA, OHAT and GOHALI instruments
are appropriate and acceptable for assessing nutrition and oral health in this population. Further research needs
to investigate if early and regular oral health assessments and treatments can improve or minimise deterioration
in nutritional status in aged care residents. Recommendations for future practice include increasing training and
education of RACFs in terms of oral health care and its connection with nutritional status and quality of life,
increased access to dental professionals in RACFs and the importance of concurrent referrals to dietitians when
dental issues are identified.
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Introduction

Approximately one in seven Australians (15%) are aged over
65 years, with rates predicted to triple over the next 50 years
(1). The Australian prevalence of older adults is comparable
to Canada (16%) and US (14%), but behind Japan (26%), Italy
(21%), Germany (21%), Sweden (20%) and the UK (18%)(2).
With ageing comes increased healthcare costs and often an
increased reliance on health services, including residential aged
care facilities (RACFs) (3).

The oral health of older people living in care has been
widely recognised as inadequate (4-6). Historically, dental
service provision has been sparse and problematic for RACF
residents (5, 7). Barriers to caring for oral health in RACFs
include having inadequate resources and time to support
oral health needs, dental practitioners not feeling confident
in providing care in the aged care environment and nurses
having low levels of motivation and knowledge in providing
oral care (4). There is evidence to suggest poor oral health
has implications for general systemic health (8, 9), however
the association between oral health and nutritional status is
unclear. Poor oral health in aged care residents impacts on
daily functioning and overall quality of life (8, 10). Measures

Received August 31,2016
Accepted for publication September 15, 2016

of health are complex and the relationship with quality of life is
often overlooked. The health-related quality of life conceptual
model describes that at one end of the continuum there are
biological measures and on the other symptoms, functioning,
general health perceptions and overall quality of life (11).
Previous studies have indicated that oral health quality of life
(OHRQoL) factors can negatively impact dietary intake, but no
studies have investigated the link between all three domains of
oral health, nutrition and quality of life (11-13).

A systematic review (14) of the association between
malnutrition and oral health status in the elderly living in
long-term care facilities highlighted “tentative evidence” of an
independent association between oral health and malnutrition
but pointed out the lack of methodological robustness and the
importance of using validated assessments. Of the included
studies in the review only three out of the 16 studies used a
validated assessment tool (14). Due to the absence of agreed
measures and the multifactorial nature of both poor oral health
along with a range of confounding factors, interpretation of the
current evidence is difficult (14). The aim of this study was to
undertake a preliminary investigation into the association of
oral health status and oral health-related quality of life with
nutritional status using validated assessment tools in aged care
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residents. To our knowledge this is the first study to use the
combination of a validated nutrition assessment tool, oral health
assessment and oral health assessment quality of life tool (14).

Methods

Participants

Data were collected from January to March 2015 in two
RACFs in Southeast Queensland, Australia. Participants were
recruited by convenience sampling. The RACF manager along
with the research team distributed consent forms to residents
and written informed consent was obtained from interested
participants or their power of attorney where appropriate. Those
identified by the clinical manager with severe and acute illness
were excluded.

Outcome measures

Demographic information of participants was collected
which included the resident’s age, gender, medical status,
current medications as well as level of dependency on others
for daily oral hygiene. Social Economic profiling of the
facilities was calculated using the Socio-Economic Indexes for
Areas guide(15).

A thorough analysis of the participant’s nutritional status
was completed by an experienced RACF accredited practising
dietitian. The previously validated and reliable Subjective
Global Assessment (SGA) nutritional assessment tool was
used to evaluate the resident’s medical history, weight changes,
dietary intake, gastrointestinal symptoms, functional capacity
and a physical examination. A rating of well nourished (A),
moderately malnourished (B) or severely malnourished (C) was
given overall and in each domain measured in the SGA (16,
17).

The Oral Health Assessment Tool (OHAT) was used by a
qualified dental professional (oral health therapist) to assess
the oral health of the residents (18). A ranking of healthy (0),
changes (1), or unhealthy (2) was recorded for the status of
the lips, tongue, gums/tissues, saliva, natural teeth, dentures,
oral cleanliness and dental pain. Scores from each category
were added, giving a total score of O (healthy) to 16 (extensive
oral health problems). Additionally, a summary oral health
assessment score between 0 and 3 was recorded.

e 0 = participants who had all healthy scores

e 1 =21 changes score in any category

e 2 =>] unhealthy score in categories less likely to impact on
function (lips, tongue and oral cleanliness)

* 3 = =1 unhealthy score in the categories more likely to
impact on function (gums and tissues, saliva, natural teeth,
dentures and pain).

A score of 3 indicated that the participant required referral
to a dental professional for a problem that may be impacting on
oral function (functional impact).

The residents’ oral health-related quality of life (OHRQoL)
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was assessed using the Geriatric Oral Health Assessment
Index (GOHAI)(19). This validated and reliable questionnaire
comprised of 12 questions assessing dimensions of physical
function, discomfort or pain, behavioural and psychological
impacts of oral health (19). Total scores ranged between 12 and
60, with a higher score indicating better oral health. Residents
with a GOHALI score of 12-57 were identified as needing dental
care and those with a score more than 57 indicated no impact
from oral conditions (10, 19).

Statistical analysis

Statistical analysis was performed in SPSS Version
22.0 (IBM Corp, Armonk, United States of America)(20).
Continuous variables were tested for normality. Normally
distributed continuous variables are presented as mean (SD)
and categorical variables as percentage and counts. Chi Square
tests were used for bivariate associations between categorical
variables. Independent t tests were used to determine
differences in continuous variables per categorical variable. P
value of <0.05 designated statistical significance.

Ethical consideration

This study was reviewed and approved by the University of
Queensland Medical Research Ethics Committee (project no.
2014000794) and Bond University Research ethics committee
(project no. RO1883A). Participants and their guardians
provided written informed consent.

Results

Participant characteristics

A convenience sample of 65 participants took part in
this study (27% of the total RACF’s resident population).
Of the 65 participants, 13 were unable to have the dental
assessment completed, 16 were unable to have the OHRQoL
assessment completed and 3 were unable to have the nutrition
assessment completed which resulted in 50 of the participants
(77%) completing all assessments. Inability to gather required
data was the result of participant illness and/or unplanned
circumstances.

Demographic, nutrition and oral health characteristics of
participants can be found in Table 1. There were more female
participants (n=38) in the study compared with males (n=27).
Females were also significantly older at 87.9 years (SD 4.7)
(vs. 84.3 years (SD 7.2) (p=0.033). The ages of participants
ranged between 70 and 99 years with the majority being greater
than 80 years.

Nutrition of residents

Almost two thirds (62%) of the residents were malnourished
(55% moderately and 7% severely malnourished). Females
were significantly lighter than males (59.5kg+12.9 vs.
83.6kg+15.7; p<0.001). BMI differences between genders were
statistically significant (p =0.002) with the male mean BMI at
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Overall nutrition and dental characteristics of aged care residents (n= 65)1

Table 1

Total Well nourished? (SGA Malnourished? (SGA
score A) score B and ¢)
n (%) n (%) n (%)
Participants (Total) 65 (100) 24 (38.7) 38 (61.3)
Complete SGA 62 (95.4)
Complete OHAT 52 (81.5)
Complete OHRQoL 50 (76.9)
Gender Male 27 (41.5) 11 (45.8) 15(39.5)
Female 38 (58.5) 13 (54.2) 23 (60.5)
Age (years) 70-79 9(13.8) 3(129) 6 (15.8)
80-89 32(49.2) 14 (58.3) 17 (44.7)
90-99 24 (36.9) 7(29.2) 15 (39.5)
BMI <22kg/m? 17 (32.7) 2 (10.0)*%** 15 (46.9)***
22-27kg/m? 10 (19.2) 2 (10.0)*** 8 (25.0)*%**
>27kg/m? 25 (48.1) 16 (80.0)** 9 (28.1)**
Diet texture Normal texture 44 (72.1) 23 (100.0) *** 21 (55) ***
Modified texture 17 (27.9) 0 (0.0) *** 17 (45) ***
Summary dental score 0 1(1.9) 0(0.0) 1(3.2)
1 8(154) 4(21.1) 4(12.9)
2 10 (19.2) 5(26.3) 4(12.9)
33 (63.5) 10 (52.6) 22 (71.0)
Dental Referral Required  n=50 41 (82) 15 (36.6) 26 (63.4)
GOHAI score3 512 (74) 54.1 (74) E* 49.3 (6.7) E*
Dental status Edentate 15(294) 5(26.3) 9(30.0)
Dentate 36 (70.6) 14 (73.7) 21 (70.0)
Total OHAT score* 5.5(4.25,1.75) 5.0(3.0,7.0) 6.0 (5.0,8.0)

Number of teeth#5

15.0 (0.0,21.0)

15.0 (0.0, 25.0)

17.0 (0.0, 21.0)

1. Using Subjective Global Assessment (SGA)(17) where “A” indicates nourished and “B”and “C” indicates malnourished; 2. Chi Square Test performed and Fisher’s Exact Test(E) when
cell sizes were <5; * = p value significant at <0.05; **=p value significant at <0.005; ***=p value significant at <0.001; **statistically significant, p<0.001; 3. Mean (SD); 4. Median

(IQR1,IQR3); 5. Including edentate participants;

29.3kg/m2 (SD 4.8) compared to females at 23.7kg/m2 (SD
54).

Despite most of the participants assessed as malnourished,
nearly half (48.1%, n=25) were found to have a BMI
greater than 27kg/m2 (categorised as overweight/obese for
residents greater than 65 years). Interestingly, 9 of the 25
overweight/obese residents (36%) were found to be moderately
malnourished. Over 40% of residents (n=26) were assessed
as having inadequate dietary intake and around 50% (n=31)
of participants showing weight loss in the past fortnight
(compared to 15% in the 6 months prior).

While the majority of participants did not have any
gastrointestinal symptoms, the most common symptoms
experienced were poor appetite (32%, n=20) and nausea (21%,
n=13). Females experienced significantly more gastrointestinal

symptoms (nausea p=0.012 and vomiting p=0.05) compared
to males. Significantly more residents identified as being
malnourished reported anorexia (p=0.001), poor dietary intake
(p<0.001) and weight loss in the past fortnight (p<0.001).
Modified diet texture influenced a number of nutrition
variables including the overall malnutrition (p<0.001), poor
dietary intake history (p<0.001), anorexia (p=0.022) and
weight loss history in the past 2 weeks (p=0.007). There were
significantly more participants with an adequate diet intake
history on a normal texture diet (73%, n= 32) compared to
those whose diet texture was modified (18%, n= 3) (p<0.001).

Oral health of residents
The median OHAT score was 5.5. From the dental
assessment summary scores, 82% of participants (n=41)
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required a dental referral; 19% of participants (n=10) required
referral for reasons not likely to cause functional impacts and
64% (n=33) required referral for reasons likely to impact on
normal oral functions like mastication and swallowing. The
median number of teeth was 15 and 71% (n=36) of participants
had some teeth remaining. From the oral health assessment,
89% (n=46) of participants had inadequate oral cleanliness.

Oral Health-Related Quality of Life (OHRQoL)

The mean total score for the OHRQoL assessment was 51.4
(SD 7.3); a maximum score of 60 indicating good OHRQoL.
Participants who were malnourished had poorer OHRQoL
than those who were well nourished. The overall results for the
GOHALI can be categorised according to their domains.

e Functional limitations: 58% had difficulties biting/chewing
food, 24% found it uncomfortable to swallow and in 22%
speaking was affected.

e Pain and discomfort domains: 58% had discomfort when
eating, 8% use medications to relieve pain and 31% have
sensitive teeth.

e Psychological impact domains: 74% were unhappy with
appearance, 10% were worried or concerned about their
teeth, 35% were nervous of self-conscious and 25% were
uncomfortable eating in front of people.

e Behavioural impact domains: 29% limit kinds or amounts of
food and 6% limit contact with other due to their teeth.

Impact of oral health on nutrition

Compared to well-nourished residents (53%), more
malnourished residents (71%) had oral health issues causing
functional impacts such as mastication and swallowing
difficulties. A similar proportion of well-nourished and
malnourished residents were dentate and malnourished
residents had a higher median number of teeth. More people
who had decayed or broken natural teeth (86%) had trouble
eating firm foods than those who had healthy natural teeth
(14%). There were significantly more participants who were
malnourished (73% n=22) who had difficulty eating firm foods
compared to those who were well-nourished (32% n=6) (p=
0.004). Modified diet texture was associated with domains
tested in oral health and OHRQoL assessments. 58% (n=22) of
participants with a normal diet texture had unhealthy changes
to their teeth compared to 100% (n=12) of participants who had
a modified texture diet (p=0.006). The majority (68%, n=13)
of well-nourished participants reported never having trouble
eating firm foods, comparatively the majority (70%, n= 19) of
moderately malnourished participants did have difficulty with
firm foods (p=0.01).

Discussion

This study describes the nutrition and oral health status for a
sample of aged care residents in Australia using validated and
reliable assessment tools and qualified practitioners. Dental
problems and malnutrition were common in this population.
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Approximately two thirds of our participants were moderately
to severely malnourished, which falls in line with National
figures indicating that 50-80% of aged care residents are
malnourished (17, 21). Our results show higher proportions
of malnourished aged care residents have functional oral
health impacts. The majority of our participants who had
trouble eating firm foods had unhealthy changes to their natural
teeth. Poor oral health and xerostomia have previously been
associated with reduced chewing function and avoidance
of firm foods (22). When aged care residents change their
diet due to oral health problems their nutrition may suffer in
terms of ability to adequately meet micro- and macro-nutrient
requirements. There was an observed reduction in quality of
life and increased proportion of functionally impared elderly
who were malnourished. Our observations are consistent with
previous studies that have indicated that poor dental status
and OHRQoL factors can influence meal times and loneliness
which in turn can negatively impact dietary intake (12, 13, 22,
23).

The quality of this study overall was enhanced by the using
valid and reliable assessment tools and lacked strength in the
sample size due to a low response rate. Utilizing valid and
reliable assessment tools adds to the robustness of the study
and is crucial in testing correlations. In addition to this, the
health related quality of life conceptual framework was used
to incorporate another domain (OHRQoL) that may influence
oral health and nutrition in this group and not just biological
and functional measures. Our preliminary findings highlight the
appropriateness of the SGA tool for assessment of nutritional
status and the OHAT and GOHALI tools for assessment of oral
health and quality of life. Future studies with a larger sample
size should utilize these tools to reduce confounding factors
and determine if there is a correlation between oral health and
nutrition in aged care residents.

Our oral health assessment results however differed to
the comparison population described by Chalmers et al.
(2009) in multiple domains. Compared to national results, our
participants had higher oral health results (indicating poorer
oral health), with the mean OHAT score being 5.87 compared
to 2.71 (7). The national study by Chalmers et al. (2009) used
trained nurses for the assessment of residents, whereas our
study used a dental professional (7). While training nurses
in dental health is important for recognition and referral of
problems, under-reporting of oral health problems by nurses is
likely to influence these results. Future studies should utilize
oral health professionals and dietitians for assessments to
reduce under-reporting and strengthen study results. In RACFs
under-reporting and incorrect assessments can result in fewer
referrals to dental professionals as well as an increased risk of
nutritional issues. This reinforces the importance of training
and education in aged care facilities for carers and nurses as a
vast majority of participants from this study required referral to
a dental practitioner.

Malnutrition adversely impacts health outcomes including
increased risk of pressure injuries and falls, hospital
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admission, death and poorer quality of life (17, 24). With
many contributors to the increased risk of malnutrition
among the institutionalised elderly (17, 21), improvement
and maintenance of oral health is essential to the residents’
nutritional status (22). It has been recommended that dental
practitioners play an important role in the nutritional care of
the elderly (10, 12). Extending on this, RACF staff as well
as dental practitioners should also proactively recognise and
refer aged care residents with poor oral health for dietitian
assessment.
Conclusion

Both malnutrition and poor oral health were common in
this sample of residents and key issues included dry mouth,
anorexia, dental pain, problems consuming firm foods and
diet texture. Diet texture was associated with dietary intake
and nutritional status. Access to dentists in RACFs was an
identified barrier to both optimal oral health and nutritional
status. Standardisation of validated assessment tools used in
this research area would assist with comparison across studies
and improve our understanding of the relationship between
malnutrition, poor oral health and ageing. Further research also
needs to investigate if early and regular oral health assessments
and treatments can improve or minimise deterioration in
nutritional status in aged care residents. Recommendations
for future practice include increasing training and education
of RACFs in terms of oral health care and its connection with
nutritional status and quality of life, increased access to dental
professionals in RACFs and the importance of concurrent
referrals to dietitians when dental issues are identified
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