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Abstract   

Title: Association between oral health status and future dietary intake and diet quality in older men: 

the PRIME study  

Objectives: This study investigated whether oral health status, defined as number of natural teeth and 

subsequent prosthodontic rehabilitation, was associated with future dietary intake and diet quality in 

older adults in The Prospective Epidemiological Study of Myocardial Infarction (PRIME).  

Methods: PRIME was originally established to explore cardiovascular risk factors in 50-59 year old 

men in Northern Ireland (1991-1994). A rescreening phase assessed oral health (2001-2004), while 

diet was assessed in 2015. Diet quality was characterised by the Dietary Diversity Score and 

Mediterranean Diet Score. In the current analysis, associations between oral health status, dietary 

intake and quality were assessed using regression models in 1,096 participants.  

Results: Amongst study participants, the overall mean number of teeth was 18.5, 51.5% had ≥21 

natural teeth and 49.6% wore dentures. Oral health status was categorised into five groups: 21-28 

teeth with (n=111) and without (n=453) dentures, 1-20 teeth with (n=354) and without (n=99) 

dentures and edentate with dentures (n=79). After full adjustment, men with ≥21 teeth and dentures 

had a higher future intake of fruit, vegetables, and nuts, and diet quality scores, compared to those 

with <21 teeth with dentures. Edentate men with dentures were less likely to achieve the future fruit 

dietary recommendation. 

Conclusions: Having ≥21 natural remaining teeth positively affected the future intake of fruit, 

vegetables, and nuts, as well as diet quality. Dentures may be beneficial in men with ≥21 natural 

remaining teeth, as they were associated with an increased future intake of fruit, vegetables, and nuts 

and better diet quality.  

Clinical Significance: Oral health status is associated with dietary intake, after an average time 

period of 13 years, with those with a larger number of natural teeth having a better diet quality. 

Further research is required to investigate this relationship in larger, diverse populations with more 

detailed dietary assessment.  

 

 

 

 

 

 



Introduction  

Globally, the number of older adults is increasing and is projected to reach over 2.1 billion by 2050 

[1]. Consequently, this may place additional demands on healthcare services, as the incidence and 

prevalence of age-related chronic diseases are also projected to increase, including: cardiovascular 

disease (CVD), stroke, chronic respiratory diseases and diabetes [2]. A healthy diet may play a role in 

reducing the risk of these chronic conditions. For example, the Mediterranean Diet (MD) is a dietary 

pattern mainly consumed in areas within the Mediterranean region and is associated with a reduced 

risk of CVD [3]. It consists of a high intake of fish, olive oil, non-starchy vegetables, legumes, 

wholegrains (cereals), fruits, and nuts, as well as a lower intake of dairy products, red and processed 

meat and a moderate intake of wine [4]. Dietary recommendations vary worldwide and are adapted to 

suit a country’s specific needs, including food availability and cultural acceptability of specific foods 

[5]. The United Kingdom (UK) dietary guidelines recommend a plant-based dietary pattern for 

optimal health; individuals are advised to consume at least 2 portions of fruit and 3 portions of 

vegetables a day, a maximum of 1 portion (70g) of red and processed meat a day [6] and at least 1 

portion (140g) of oily fish a week [7]. The consumption of wholegrain options, some nuts and limited 

alcohol intake are also encouraged. Diet quality can be used to reflect compliance to dietary 

recommendations [8]. Globally, many older people have suboptimal intakes of fruit, vegetables, nuts, 

wholegrains and fish [9].  

Dietary intake and diet quality in older adults is affected by various factors, such as, nutritional 

knowledge, physical health, loss of appetite, living circumstances and access to resources including 

transport [10]. Oral health status may also be an important factor influencing diet in terms of food 

choice and eating behaviour [10]. Changes in older adults’ oral health have been observed over time 

in the United States (US) and UK, specifically a decline in the level of edentulism and increased tooth 

retention, and this has resulted in a partially dentate older population. In the US National Health and 

Nutrition Examination Survey (NHANES), the number of edentate ≥65 year olds has decreased from 

34% in 1988-1994 to 27% in 1999-2004 [11]. The mean number of teeth has increased from 17.9 in 

1988-1994 to 18.9 in 1999-2004 in the same population group [11]. From 2011-2016, the number of 

edentate older adults was estimated to be around 9% in those with high school education, and the 

mean number of teeth ranged from 16 to 22 across socio-demographic characteristics [12]. Similarly, 

the latest UK Adult Dental Health Survey, which is carried out every ten years, found that the number 

of edentate individuals aged 65-74 years reduced from 78% in 1978 to 15% in 2009 and to 33% in 

75+ year olds [13]. Those aged over 55 years old with 21 or more natural teeth, increased from 30% 

in 1978 to 63% in 2009 [13]. The mean number of teeth also increased, from 16.0 in 1978 to 21.2 in 

2009 [13]. Despite improvements in older adults’ oral health as discussed above, tooth loss still 

remains a global problem at present in older adults which has resulted in a partially dentate population 

[14]. For the purposes of this paper, oral health status was categorised according to the number of 



remaining natural teeth and, subsequent, prosthodontic rehabilitation. Edentulism was defined 

according to the Journal of Prosthodontic terms, as the state of being edentulous, i.e. without the 

presence of natural teeth [15]. Tooth loss is, therefore, considered an effective marker of oral health in 

a population [14]. It is recognised that excellent oral health consists of five key criteria, one of which 

is having 21 or more natural teeth [13]. This cut-off for 21 or more teeth has been proposed as the 

minimum number above which chewing ability should not be affected [13].  

Recent evidence has suggested that older adults with less teeth or being edentate, may lead to the 

avoidance of foods perceived as difficult to eat including: raw vegetables, apples and nuts 

[16].Having a greater number of natural teeth has been associated with better nutritional status [17] 

and a higher intake of some foods including, fruit and vegetables and also nutrients, particularly fibre 

and vitamins [18]. Severe tooth loss has been associated with a lower overall diet quality in older 

adults and, subsequently, a greater number of teeth is associated with a higher diet quality [19–24], 

while having 21 or more natural teeth did not contribute substantially to a higher diet quality in older 

adults in the US [25]. Inconsistency in findings may be due to the studies being conducted in different 

countries and the use of different diet quality indices. The majority of this evidence is derived from 

cross-sectional studies, therefore it is difficult to discern the temporal nature of the relationship 

between oral health and diet, and it is possible that poor diet quality leads to tooth loss. A systematic 

review of eight longitudinal studies revealed contradictory results in relation to tooth loss, dietary 

intake and nutritional status in community-dwelling older adults in Australia, US, Brazil and Japan 

[26]. Some studies found that greater tooth loss may be associated with a reduced food intake of fruit 

and vegetables, and reduced nutrient intake of dietary fibre, and increased cholesterol, but overall 

findings were inconclusive [26]. The review concluded that amongst the few studies identified, results 

were inconsistent and there was no strong evidence regarding the effect of tooth loss on diet and 

nutrition [26]. However, in the quality assessment, seven of these studies were considered of poor 

quality and one was of fair quality [26]. Therefore, further high quality longitudinal studies are 

required in other countries to enhance the generalisability of the results and help inform policy and 

practice [26]. 

Evidence linking oral health status with dietary intake and quality in older adults is inconsistent and 

limited by the small numbers of prospective studies to date. The relationship between oral health 

status with both dietary intake and diet quality, has not been investigated together in this population of 

community-dwelling older adults. To our knowledge, the impact of oral health status on adherence to 

the MD has not been previously explored. Therefore, the aim of this study was to investigate whether 

oral health status, defined as the number of natural teeth and subsequent prosthodontic rehabilitation, 

was associated with dietary intake and diet quality in older men, after an average time period of 13 

years. It was hypothesised that older men with fewer natural teeth and dentures would have a reduced 



dietary intake and diet quality, compared to those with a greater number of natural teeth and no 

dentures. 

Methods  

Study Population   

The Prospective Epidemiological Study of Myocardial Infarction (PRIME) is an ongoing cohort 

study. PRIME was originally established to identify reasons for high levels of heart disease in men, by 

examining the association between CVD and a series of identified risk factors. Full sampling 

procedures and study design are described elsewhere [27]. In brief, between 1991 and 1994, men 

(n=2,745) were recruited from Belfast in Northern Ireland (NI) [27]. The sampling framework was 

chosen to reflect the social class structure of the background populations, based at different 

employment groups and health screening centres [27]. The men were followed up by means of an 

annual postal questionnaire from year 1-10 (1995-2005) and then again at year 25 (2015). They also 

attended a follow-up examination between 2001 and 2004, and during this time 1,558 men had their 

oral health assessed (mean age, 63.5±2.9 years). By the follow up stage in 2015, 1,029 men had died. 

The current study sample comprised 1,096 older men who had their oral health assessed between 

2001 and 2004 and reported their dietary intake in 2015. Ethical approval was obtained from the 

appropriate Research Ethics Committee and, written consent was obtained from the men at the 

baseline examination and confirmed prior to the follow-up assessments.  

Data Collection   

Baseline (1991–1994)  

Men self-completed standardised questionnaires to assess demographic and socio-economic 

background [27]. Material conditions acted as a proxy measure for socio-economic status (SES), 

where participants were categorised as low, intermediate or high [28]. Additional questionnaires were 

completed with the interviewer at their clinic visit, including: dietary intake, alcohol consumption 

using a weekly diary, and smoking status categorised as a current smoker, past smoker or never 

smoked. Medical information included whether participants had ever had high cholesterol or 

hypertension. Diabetes status was determined as the current intake of hypoglycaemic treatment or 

insulin use. Fasting venous blood samples were collected, processed within 4 hours and aliquoted for 

immediate analysis or low temperature storage [27]. Samples were analysed for various biomarkers 

including: total cholesterol and C-reactive protein (CRP) [27]. Standardised instruments assessed 

anthropometric measurements including: weight and height. Body mass index (BMI) was calculated 

by dividing weight (kg) by height2 (m2). Systolic and diastolic blood pressure (BP) including systolic 

and diastolic were measured using an automatic device (Spengler SP9).  

Rescreening (2001–2004)   



Men self-completed the same standardised questionnaires as in 1991-1994 [27]. The exceptions 

included: no collection of dietary data or completion of an alcohol diary. Instead, alcohol intake was 

assessed by asking how many pints of beer, glasses of wine or measures of spirits were consumed 

within the past three months. Blood samples were analysed for total cholesterol and CRP using the 

same baseline methods in the QUB laboratory. A clinical examination of weight, height and BP was 

carried out using the same baseline methods. An oral and dental examination also took place at this 

phase with 1,558 men from Belfast. This was carried out by one of four dental hygienists to identify if 

teeth were present and if so how many, while it also identified whether the men had any denture(s) 

and in which arch (es). They were trained prior to the study to a “gold standard” and inter- and intra-

examiner consistency and reproducibility were assessed with regular monthly meetings [29]. Both 

dentate and edentate men also had a dental radiograph (Orthopantomogram), which confirmed the 

presence or absence of teeth. In the current study, oral health status was categorised into five groups 

based on the functional dentition cut-off and prosthodontic rehabilitation [13]: 21-28 teeth with 

dentures (n=111), 21-28 teeth without dentures (n=453), 1-20 teeth with dentures (n=354), 1-20 teeth 

without dentures (n=99) and edentate with dentures (n=79). 

Follow up (2015) 

Diet was assessed using a short food frequency questionnaire (FFQ). This was posted to 1,772 men, of 

which 1,458 men self-completed and returned via a freepost envelope (82.3% response rate). The FFQ 

was based on the MD and indicated how often, on average, participants ate specified amounts of food 

during the past year. There were eight food groups with the portion shown in brackets, including: 

olive oil/rapeseed oil (1 tablespoon), fruit and natural fruit juice (80g), vegetables (80g), oily fish 

(140g), wine (125ml), red meat (1 medium serving), wholegrains (1 medium serving) and nuts (1 

small handful). Participants responded with one of the following nine options: never or less than once 

a month, 1-3/month, once/week, 2-4/week, 5-6/week, once a day, 2-3/day, 4-5/day and 6+/day.  

Dietary intake was converted to daily portions and used to generate two diet quality scores: 

Mediterranean Diet Score (MDS) and the Dietary Diversity Score (DDS). The MDS was used to 

assess adherence to the MD using the median cut-off values in the PRIME study, as described in 

Table 1. Protective food components were assigned a value of one when intake was above the cut-off 

and a zero otherwise, whilst detrimental food groups were assigned a value of one when intake was 

below the cut-off and a zero otherwise. Individual food group scores were summed together and a 

higher mean MDS indicated greater adherence to the MD, ranging from 0 to 8. Diet diversity was also 

assessed as a measure of diet quality, by assessing the frequency of consumption of the eight main 

food groups. Participants consuming the food groups at least once a week were assigned a value of 

one, and a value of zero otherwise. The individual food group scores were summed together to give an 

overall DDS, ranging from 0 to 8. A higher mean DDS represented a better dietary diversity and 



variety of foods in the diet. This chosen method was based on a validated 11-item Food Diversity 

Score used previously in Japan [22,23]. These indices were considered the best options, not only 

because the dietary information was based on food groups, but also because specific nutrient data 

required for other indices were not calculated in the current study, due to the limited number of foods 

included in the FFQ.  

Statistical Analysis   

All variables were summarised using descriptive statistics and presented according to five oral health 

groups including: 21-28 teeth with dentures, 21-28 teeth without dentures, 1-20 teeth with dentures, 1-

20 teeth without dentures and edentate with dentures. Means and standard deviations (or standard 

errors) were presented for continuous variables and frequencies and percentages for categorical 

variables. Skewed variables (CRP and food daily portions) were log transformed and summarised as 

geometric means and 95% confidence intervals. Comparison of continuous variables between groups 

(n>2) was carried out using ANOVA and for categorical variables (n>2) chi-square tests were used. 

Associations between oral health status, dietary intakes, dietary recommendations and diet quality 

were assessed using linear and logistic regression models. Analysis were initially unadjusted and then 

fully adjusted for potential covariates including: age, socio-economic status (SES), smoking, body 

mass index (BMI), and C – Reactive Protein (CRP) levels. Statistical analysis was carried out using 

SPSS for Windows version 21.0. The level of statistical significance was set at P<0.05. 

Results  

Baseline characteristics for the five oral health status groups are shown in Table 2. Compared to the 

other four oral health groups, edentate men with dentures were significantly older, had a higher BMI 

and higher CRP levels. Men with 1-20 teeth with and without dentures had a significantly higher 

BMI, compared to men with 21-28 teeth with and without dentures. The oral health characteristics of 

the study population are also shown in Table 2. Overall, the mean number of teeth was 18.5 and 

ranged from 0 to 28 teeth. Of this, 51.5% (n=564) had less than 21 natural teeth and 48.5% (n=532) 

had 21 or more natural teeth. In terms of denture use, 49.6% (n=544) had dentures, which consisted of 

30.7% (n=336) with upper dentures, 3.6% (n=39) with lower dentures and 15.1% (n=166) with both 

sets of dentures. The mean number of teeth was highest in men with 21-28 teeth without dentures 

(24.5), followed by 21-28 teeth with dentures (22.8), 1-20 teeth without dentures (17.9) and 1-20 teeth 

with dentures (13.7). The majority of men with either 1-20 teeth or 21-28 teeth had upper dentures 

(70% and 80% respectively), compared to 96% of edentate men who had both sets of dentures.  

Table 3 shows the mean daily food portions according to number of teeth and prosthodontic 

rehabilitation. After full adjustment, for age, SES, smoking, BMI and CRP levels, there were 

significant associations between oral health status and intakes of fruit, vegetables, nuts, and wine after 

13 years. The mean fruit intake was significantly higher in each oral health group compared to 



edentate men with dentures: 21-28 teeth without dentures (P=0.001), 21-28 teeth with dentures 

(P=0.002), 1-20 teeth without dentures (P=0.03), and 1-20 teeth with dentures (P=0.03). The mean 

future dietary intake of vegetables, nuts, and wine were significantly higher in men with 21-28 teeth 

without dentures and also in men with 21-28 teeth with dentures, each compared to men with 1-20 

teeth without dentures (all P<0.01), 1-20 teeth with dentures (all P<0.05) and edentate with dentures 

(both P<0.05 and P<0.01, respectively). The overall p values for wholegrains and oily fish were not 

significant, however in the post-hoc analysis, the mean intake was significantly higher in men with 

21-28 teeth with dentures, compared to men with 1-20 teeth without dentures (both P=0.02). The 

mean intake of wholegrains was also significantly higher in men with 21-28 teeth without dentures, 

compared to men with 1-20 teeth without dentures (P=0.03). The future mean dietary intake of olive 

oil/rapeseed oil and red and processed meat were not associated with oral health status after full 

adjustment. Within this analysis, a significant p for trend across oral health categories was observed 

for the dietary intake of certain food groups (i.e. fruit, vegetables, and nuts).  

Table 4 shows the odds of the impact of number of teeth and prosthodontic rehabilitation on the 

achievement of UK dietary recommendations after 13 years. In the total sample, 95% of men were 

meeting the wine guideline, 31% oily fish, 27% fruit and only 3% for vegetables. In fully adjusted 

models, edentate men with dentures were 64% less likely to achieve the target intake of fruit [OR 

0.36(95% CI: 0.17, 0.79; P=0.01], compared to men with 21-28 teeth without dentures. Achievement 

of the other dietary recommendations (i.e. vegetables, oily fish and wine) were not associated with 

oral health status. Table 5 shows the mean diet quality scores according to number of teeth and 

prosthodontic rehabilitation. After full adjustment, the mean DDS and MDS  were significantly higher 

in men with 21-28 teeth without dentures, compared to men with 1-20 teeth without dentures (all 

P<0.01), 1-20 teeth with dentures (all P≤0.001), and edentate with dentures (all P<0.001). Similarly, 

after full adjustment, the mean future DDS and MDS were significantly higher in men with 21-28 

teeth with dentures, compared to men with 1-20 teeth without dentures (all P<0.05) 1-20 teeth with 

dentures (all P<0.05) and edentate with dentures (all P<0.01). Within this analysis, a significant p for 

trend across oral health categories was observed for the mean diet quality scores (DDS and MDS). 

Discussion  

This study investigated the association between oral health status and both the future dietary intake 

and diet quality, after an average time period of 13 years in community-dwelling older adults.  This is 

the first study to explore this association between oral health status and adherence to the MD. A 

significant finding of this study was that an individual’s oral health status was associated with future 

dietary behaviour. Of interest, having 21 or more natural teeth, was positively associated with intakes 

of fruit, vegetables, and nuts, and higher diet quality scores, compared to the reduced dietary intake 

and diet quality scores in those with 1-20 teeth or no natural teeth. Therefore, a greater number of 



natural teeth may make foods easier to bite and chew, while having less teeth may make hard, crunchy 

texture foods uncomfortable and difficult to eat. This may result in the avoidance of particular foods, 

and the possibility that softer, more energy dense foods are chosen, which increases the intake of 

saturated fat and sugar [30]. However, the adoption of different food preparation strategies common 

in the MD can still mean that nutrients can be obtained with a dental impairment (i.e. less teeth or 

removable dentures), such as softening foods by cooking them for longer [31]. Another option is that 

fruit juice could be chosen instead of hard fruits [32]. However, cooking methods were not assessed in 

the current study.  

This finding from the current study supports the majority of longitudinal studies, which found an 

association between tooth loss and reduced future dietary intake [26]. Findings also supported cross-

sectional studies in older adults in the UK, US and Asian populations, as those with less natural teeth 

had a reduced consumption of fruit and vegetables [16,19,33], while in the US there were reduced 

intakes of meat, beans and oils and increased intakes of fat, alcohol and added sugar, compared to 

those with a greater number of natural teeth [19]. However, in the current study, meat and oils were 

not significantly associated with oral health status, whilst wine intake was higher in men with a 

greater number of teeth. Differences may be explained by the use of non-specific types of meat, lack 

of alcohol categories and a larger edentate sample size (n=221) in that analysis [19], compared to the 

current study (n=79). Similar to the current study, having 21 or more natural teeth was associated with 

a greater consumption of fruit and vegetables, and subsequently fibre intake [34]. Therefore, 21 or 

more natural teeth may help achieve optimum nutritional intake [35]. To date no studies have 

prospectively investigated whether oral health has an impact on diet quality several years later. The 

current study findings support evidence which found that less natural teeth was associated with a 

lower DDS in older females in Japan [23], and also in adults aged over 50 years old in India with ≥10 

teeth missing/decayed [24]. However, this association did not exist in males [23], which is not in 

agreement with the current study findings. Similarly, the current study findings do not support 

evidence which suggested that 21 or more natural teeth was not associated with a higher diet quality 

score in over 60 year olds in the US [25]. This difference may be due to the different diet quality 

scores used, as that analysis used the Healthy Eating Index [25], while the current study included only 

men, had a different sample size and categorisation of oral health status groups and food groups. 

Interestingly, the current study results suggest that the effect of severe tooth loss on the future dietary 

intake and diet quality may not be overcome with removable dentures, as edentate men with dentures 

had the lowest intake of fruit and vegetables, whilst men with 1-20 teeth with dentures had the lowest 

intake of nuts. Edentate men with dentures also had the lowest diet quality scores and were less likely 

to achieve the fruit dietary recommendation of two portions per day in the future. Results suggest that 

the use of dentures in those with less than 21 teeth was not associated with the same level of future 

dietary intake of fruit, vegetables, and nuts, as those with 21 or more teeth with dentures. However, it 



is important to acknowledge that this was a broad category, as it included for example, someone with 

two natural teeth and 18 artificial teeth, as well as someone with five natural teeth and five artificial 

teeth. Food choice and ability to eat certain hard-textured foods may differ between participants 

within this oral health status category. Therefore, it is not clear whether the reduced intake of fruit, 

vegetables and nuts was associated with the use of dentures or having less natural teeth.  

Findings in the current study do, however, support findings of the lower consumption of fruit and 

vegetables in older adults with complete dentures in Finland [36]. The use of complete dentures was 

also associated with a reduced nutrient intake in older adults in the UK [37], and particularly, energy, 

carbohydrates, lipids and fibre in France [38] compared to fully dentate older adults. Older adults in 

Japan with less than ≤5 occluding pairs of natural teeth (OPNT) and self-perceived ill-fitting dentures 

was associated with a lower DDS [22]. While the current study did not investigate nutrient intake, it is 

assumed that reduced dietary intake may be linked with a reduced nutrient intake. The current study 

supports findings in the US, as severe tooth loss was associated with being less likely to achieve 

various dietary guidelines (e.g. total fruit, whole fruit, total vegetables, meat and beans, and oils), 

compared to moderate to low tooth loss [19]. A combination of prosthodontic rehabilitation with 

dietary guidance may be required to improve dietary intake [39], and this proved successful in 

increasing fruit and vegetable consumption in edentate individuals [18]. Therefore, having a better 

oral health status alone, is not enough to change dietary intake and improve diet quality. However, it 

was not clear if those with severe tooth loss wore dentures [19], if dentures were kept in during food 

consumption or if they fitted correctly in these studies [36,38,39].  

The current study does, however, lend support to the use of dentures for better nutritional intake, at 

least in those with 21 or more natural remaining teeth. Partially dentate men with 21-28 teeth with 

dentures had a higher intake of fruit, vegetables, and nuts, and diet quality scores, compared to those 

with 1-20 teeth with dentures. Having 21 or more natural remaining teeth may play a supportive role 

during the use of dentures, and subsequently, aid future dietary intake and diet quality, such as 

enabling men to consume more food groups in the MD. The finding supports recent evidence in 

Japan, where removable partial dentures were associated with an improvement in dietary intake, but 

only in those who had lost a small number of teeth [40].  

Strengths and Limitations  

The strengths of this study included the relatively large representative sample of older Northern Irish 

men (n=1,096). Results may be generalizable to other community-dwelling male populations with 

similar oral health status. Oral health status was assessed by one of four dental hygienists, trained to a 

gold standard, and inter- and intra-examiner consistency and reproducibility were assessed monthly. 

Dietary intake over the previous year was assessed using a short FFQ, by posting it to participants’ 

homes. This helped to reduce social desirability bias, as participants were not completing the 



questionnaire with the researcher. A relatively high response rate (82.3%) was achieved for the 

completion of the FFQ. The FFQ was based on MD food groups adapted for a NI population, to 

ensure that they were foods likely to be consumed in NI.  

However, a number of limitations must be acknowledged. As male community-dwelling older adults 

were recruited, findings are not generalizable to older females or those living in residential or care 

homes. This is important as oral health status and diet can vary between genders [13,41] and 

edentulism is higher in these facilities compared to private households [42]. Further research is 

required in prospective studies with larger populations, different genders, and more detailed dietary 

assessment. Specifically, prosthodontic rehabilitation in those with 21 or more natural remaining teeth 

and future dietary intake and diet quality. It was not clear if dentures were kept in or removed during 

food consumption, and the denture quality and fit were unknown. The number of natural teeth and 

artificial teeth (i.e. dentures) in the categories was broad and this may have affected food choices, and 

therefore this should be explored further. Other potential confounding factors (i.e. energy intake, 

health knowledge, cooking skills or food preferences) not investigated in this current study, may have 

led to different findings if they were included in the analysis. The edentate with dentures group had a 

smaller sample size (n=79) and this may have led to a reduced power to detect results as statistically 

significant, and the use of multiple comparisons may have resulted in significant findings due to 

chance. The FFQ did not provide a true representation of participant’s overall diet as the men will 

have consumed other foods. There was a risk of under- or over-reporting of dietary intake, which may 

be due to recall bias that can be prevalent in this age group. Average intakes may have underestimated 

achieving the vegetables dietary guideline. Some participants did not answer all eight questions in the 

FFQ, so either the food group was not truly consumed or it was a missing response. It was not clear if 

oral health status had an impact on the consumption of individual fruits or vegetables as the categories 

were generic. Dietary intake may have changed after the oral health assessment, or upon receiving 

dentures, but this was not recorded in 2001-2004. Objective biochemical measures would have been 

useful to confirm dietary intake.  

Conclusions  

Oral health status, specifically the number of remaining natural teeth and prosthodontic rehabilitation, 

was associated with dietary intake and diet quality in older men, after an average time period of 13 

years. Having 21 or more natural teeth remaining positively affected the future dietary intake of fruit, 

vegetables, and nuts, and resulted in higher diet quality scores (MDS and DDS), compared to those 

with severe tooth loss (i.e. 1-20 teeth or edentate). Therefore, the findings support the view that it is 

important to retain as many natural teeth as possible in later life. Men who were edentate and wearing 

dentures had the lowest diet quality scores and were less likely to achieve recommendation for daily 

fruit intake. Prosthodontic rehabilitation may be beneficial for dietary intake and diet quality, 



especially, in those with at least 21 or more natural remaining teeth, in terms of improving the intake 

of hard-texture foods such as fruits, vegetables and nuts. Overall, findings suggest that oral health 

status is positively associated with future dietary intake, with those with a larger number of natural 

remaining teeth achieving better quality dietary intake. 
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