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Background: Tooth status is one of the effective factors in incidence and prevalence of malnutrition in older adults. The 
present study aims to determine dental health status and its relationship with nutritional status of older adults.

Methods: The current study was a cross-sectional survey and its population was community-dwelling older adults in Tabriz, 
Iran. The representative sample included 1041 older adults (506 males and 535 females) selected by probability proportional 
to size sampling method. The condition of the teeth was determined by a questionnaire and the malnutrition status using 
mini nutritional assessment-short form and anthropometric indices.

Results: Of studied older adults, 4.3% were toothless, 68.4% toothless with complete prosthesis, 1.7% natural teeth but 
mostly decayed, 6.1% natural teeth and mostly healthy and 9.5% had a combination of natural teeth and prosthesis. The 
sum of malnutrition and at risk of malnutrition in the toothless older adults were 51.1%, toothless with complete prosthesis 
28.9%, natural teeth but mostly decayed 27.30%, natural teeth mostly healthy 23.8% and in the older adults with combination 
of natural teeth and prosthesis were 22.2%.

Conclusion: Older adults with combination of natural teeth and prosthesis had the lowest levels of malnutrition and at risk 
of malnutrition. The toothless had the highest levels of malnutrition, as more than half of them were malnourished or at risk 
of malnutrition. There was a significant relationship between dental status and nutritional status. However, there was no 
significant relationship between dental status and anthropometric indices (BMI, WC and WHpR).
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Introduction

The number of older adults is increasing in Iran, as the world's 
population changes, and it is anticipated that Iran will experience 
a fast population aging in the coming decades [1]. World Health 
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Organization (WHO) has introduced older adults as one of the 
most vulnerable groups to malnutrition [2]. Proper nutritional and 
psychological status improves the health status of older adults and 
reduces their mortality as well as their chance of illness [3] and it is 
estimated that one quarter of all health problems of the older adults 
directly and indirectly relate to nutrition and inadequate fluid intake 

[4]. A significant proportion of Iranian older adults are malnourished 
or at risk of malnutrition [5]. Older adults suffering from malnutrition 
have longer disease duration and hospital stay, higher incidence of 
complications, infections and iatrogenic diseases, lower quality of 
life, and poor healing of wounds; resulting in higher mortality rate 
in these people [6,7]. Aging is associated with changes such as oral and 
dental problems, food chewing and other common problems [4,8]. 
These problems alone or in combination with other problems can 
lead to changes in nutritional status, loss of weight, and BMI [4].

Changes in the condition of the teeth in the older adults can 
cause problems in chewing and swallowing and therefore can 
reduce the intake of some foods [4,9]. Identifying these problems is 
an essential step towards improving health and the quality of life of 
the older adults.

Given that few studies have been conducted on the relationship 
between dental health and nutrition status and anthropometric 
indices in the world and Iran, the present study was aimed to 
determine the dental health status of community-dwelling older 
adults and its relation to their nutritional status in Tabriz.
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Materials and methods

Study setting

East Azerbaijan Province is located in northwest of Iran. Tabriz, 
the capital city of the province, is the largest economic hub, and 
the most populated city in north-west of Iran. The city is located 
in a cold and semi-arid climate zone. Almost all the population of 
the city is Iranian Azerbaijanis and the most spoken language in the 
city is Azeri Turkish. According to the official census data, the total 
population of 60 years and older was about 174000 (more than 11% 
of the city's population) over the present study period.

Study population

The current study is a descriptive cross-sectional survey in which 
the statistical population included all the people aging 60 years and 
older living freely in Tabriz city.

Sample size and sampling method

According to the Statistical Center of Iran, the population of 
interest totaled about 174000. Individuals who were older than 
60 years were included in the study. Based on Cochran's sample 
size formula by assuming p=0.5 (maximum variability), d=0.03 
and significance level=0.95, sample size was estimated to be 1,067 
participants in the original study [10], anthropometric measurements 
were available in 1041 cases (506 males and 535 females). Participants 
were selected by using Probability Proportional to Size (PPS) sampling 
method. It is a sampling procedure under which the probability of 
a unit being selected is proportional to the size of the ultimate unit, 
giving larger clusters or blocks a greater probability of being selected 
and smaller clusters or blocks a lower probability [11]. At the first 
stage and in order to ensure that all units in the population have the 
same probability of selection irrespective of the size of their cluster, 
107 blocks were selected out of 8531 urban blocks of Tabriz, After 
calculating the sampling interval by dividing the total population by 
the number of blocks, the random starting point (first block) was 
picked up in a range between 1 and the sampling interval using 
random number table. Then the consecutive blocks were determined 
utilizing randomized systematic sampling process. At the next stage, 
10 older adults were randomly nominated from each block in a way 
that all eligible people of each building were selected and included 
in current study. Community-dwelling older adults were considered 
ineligible if they had multiple chronic difficulties or severe cognitive 
impairment or were too frail to undertake the survey.

Demographic information

Studied demographic variables included age and gender. 
Participants were categorized in three main age groups including 60-
69, 70-79, and 80 years and older.

Data collection tools

Data collection instrument was a questionnaire that included 
demographic information and Mini Nutritional Assessment-Short 
Form (MNA-SF) questionnaire. Several tools are available for 
nutritional screening and risk assessment in older adults [12]. Among 
the assessed instruments, MNA-SF is one of the most appropriate 
nutritional screening tools [13]. Based on a review study, MNA-SF is 
the most appropriate nutritional screening tool to identify the risk 
of malnutrition in the community-dwelling older adults [14]. Mini 
Nutritional Assessment-Short Form, as a tool that is used lonely for 

nutrition screening, has been validated [15]. The instrument consists 
of 6 questions, including two anthropometric parameters (body 
mass index and recent weight loss), a diet parameter (food intake), a 
general assessment parameter (mobility) and two health assessment 
items (psychological stress or acute diseases and Neuropsychological 
problems) [16,17]. The maximum score of MNA-SF is 14 [18] and based 
on its total points, the nutritional status of the population is classified 
into three categories. 12-14 scores indicate normal nutritional 
status; 8-11 scores show risk of malnutrition and 0-7 scores indicate 
malnutrition status (malnourished) [19]. Based on an evaluation 
carried out in Iran, MNA-SF has remarkable agreement with the full 
MNA and seems to be an appropriate screening instrument for rapid 
detection of malnutrition or risk of malnutrition in community-
dwelling older adults [20].

Dental status of the older adults, based on opinion of relevant 
specialists, was classified in toothless, with natural teeth and 
prosthesis, with natural teeth but mostly decayed, with natural teeth 
and mostly healthy, and toothless with complete prosthesis groups.

Anthropometric instruments and conditions

The instruments used included Seca portable digital scale (Seca, 
Hamburg, Germany) with precision of 100 g and Seca inelastic 
measuring tape and stadiometer with precision of 0.5 cm, by which 
the weight (kg), waist circumference (WC) (cm), hip circumference 
(HC) (cm), and height (cm) of the individuals were measured. The 
participants were weighed while wearing light clothes and without 
shoes. Measuring the WC was performed at the point recommended 
by WHO, i.e., the midpoint between the last rib and the iliac crest 
(the smallest WC) [21] HC at the most protuberant area (the highest 
HC value) was measured by a measuring tape. These anthropometric 
measurements were performed at the participants’ living places. Body 
mass index (BMI) and waist-to-hip ratio (WHpR) were calculated 
by dividing the values of weight (kg) by square of height (m2) and 
dividing the WC by HC, respectively.

Data collection and data analysis

Data collection was performed by trained Nutrition experts 
through measuring weight, height, WC, and HC of the individuals. 
In case of not accessing the subject at the relevant identified address, 
the alternative sample was replaced from the next household at the 
right side. In order to analyze the obtained data, the descriptive and 
inferential statistical methods were used in the framework of SPSS 
software.

Results

The gender ratio, the mean age, and the mean of anthropometric 
indices, including weight, height, BMI, WC, HC, and WHpR of the 
studied people in present study are presented in Table 1, by sex. In 
the present study, 48.56% of the subjects were male and 51.44% 
female. The mean age of the older adults was 69.96 ± 8.1 years. The 
mean weight of the subjects was 71.7 ± 13.7 (Kg) and mean height was 
159.1 ± 10.1 cm. The average weight and height of men were higher 
than women. The mean BMI in the subjects was 28.4 ± 5.4 (26.8 ± 
4.2 men and 29.9 ± 6.0 kg/m2 women). The waist circumference and 
hip circumference of the subjects were 101.0 ± 14.0 and 104.8 ± 12.6 
cm, respectively. Dental status of the studied older adults has been 
presented in Figure 1. Nutritional status of the studied people based 
on MNA-SF score has been presented in Figure 2.
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Anthropometric indicators

The results of anthropometric indices (BMI, WC and WHpR) 
are presented in Table 1. According to the results of current study, 
the mean BMI of the older adults (male and female) was in the range 
of 25-29.9, although it is higher in women than in men. The average 
WC for both men and women was more than the recommended 
maximum levels for the Iranians (95 cm). The average WC was 
higher in women than in men, as was the BMI. The mean WHpR 

in men was higher than women and was higher than the maximum 
recommended levels (9.0 for men and 0.85 for women) in both 
genders.

Dental health-Nutritional status

Nutritional status (Suffering from malnutrition, at risk of 
malnutrition and normal nutrition) of studied older adults in terms 
of the dental status (toothless, toothless with complete prosthesis, 
with natural teeth but mostly decayed, with natural teeth and mostly 
healthy, and combination of natural teeth and dental prosthesis) 
has been presented in Table 2. Total of malnutrition and at risk of 
malnutrition in the toothless older adults was 51.1%, toothless with 
complete prosthesis 28.9%, with natural teeth but mostly decayed 
27.30%, with natural teeth and mostly healthy 23.8%, and in the 
older adults with combination of natural teeth and dental prosthesis 
22.2%.

Table 3 shows the relationship between dental status and 
anthropometric indices (BMI, WC and WHpR) in the older 
adults studied in present survey. The results indicate no significant 
difference in terms of dental status.

Discussion

Dental status

In the present study, about two thirds of the older adults had 
complete prosthesis. In the study of Ebrahimi et al., about one-tenth 
of the older adults had a combination of natural teeth and dentures, 
and another one-tenth of them had natural teeth but mostly decayed, 
whereas the number of toothless and with natural teeth and mostly 
healthy older adults was so much lower. In the study of Biranvand et 
al. in the older adults of Ilam province, 45.5% of the subjects used 
dentures [22].

Nutritional status

MNA-SF score: Based on the findings of the present study, 
according to the MNA-SF, although the prevalence of malnutrition 
in the older adults is low, but a significant percentage (about one 
quarter) of them is at risk of malnutrition. Most of the older adults 
(about two third) had normal nutrition.

Anthropometric Indices: According to the findings of the 
present study, based on the mean BMI, the studied subjects had 
overweight, both male and female, and it was higher in women 

Figure 1. Dental health status of older adults in Tabriz.

Figure 2. Nutritional status of Tabriz older adults.

Table 1

Demographic characteristics of community-dwelling older adults.

Anthropometrics
(mean ± SD)

Gender
p-value1 Total (1041)

Female (506) Male (535)
Age(year) 71.1 ± 8.3 68.9 ± 7.9 <0.001 69.96 ± 8.1
Weight (kg) 73.9 ± 12.6 69.7 ± 14.4 <0.001 71.7 ± 13.7
Height (cm) 165.9 ± 7.7 152.6 ± 7.5 <0.001 159.0 ± 10.1
BMI (kg/m2) 26.8 ± 4.2 29.9 ± 6.0 <0.001 28.4 ± 5.4
WC (cm) 99.7 ± 13.6 102.3 ± 14.3  0.004 101.0 ± 14.0
HC (cm) 101.6 ± 10.7 107.7 ± 13.4 <0.001 104.8 ± 12.6
WHpR 0.98 ± 0.08 0.95 ± 0.07 <0.001 0.97 ± 0.08
BMI: Body Mass Index, HC: Hip Circumference, WC: Waist circumference, WHpR: Waist to Hip Ratio
1Independent Samples Test
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than in men. Based on the average WC and its comparison with 
the recommended cut-off points for Iranians, both sexes suffered 
from abdominal obesity and, of course, women more than men. 
According to the WHpR mean, both sexes were obese, but in men 
obesity was more prevalent than women, which can be due to the 
higher hip circumference in women than men. In the present study, 
the anthropometric indices of obesity (mean BMI, WC and WHpR) 
were significantly higher than those of Ebrahimi et al., which seems 
to be due to the increasing trend of overweight and obesity over time 
in societies. Comparing the results of the present study with the 
results of studies in Hamedan [23], Tehran [24], Urumia [25] and Birjand 

[26] show that the mean BMI of the older adults and the prevalence of 
overweight and obesity in the older adults of Tabriz were higher than 
the older adults of the mentioned cities of Iran.

Dental health - Nutritional status

Dental Status and Results of MNA-SF: The findings of present 
study on community-dwelling older adults in Tabriz indicate that 
sum of malnutrition and at risk of malnutrition (based on MNA-SF 
score) had a decreasing trend from toothless older adults to toothless 
with complete prosthesis, natural teeth but mostly decayed, natural 
teeth and mostly healthy, and older adults with a combination of 
natural teeth and dentures. In other words, the sum of malnutrition 

Table 2
Teeth status among community-dwelling older adults according to their nutritional status.

Teeth status
Nutritional status

p-value1Malnourished
n (%)

At risk
n (%)

Normal
n (%)

Total
n (%)

Toothless  1(2.2) 22(48.9) 22(48.9) 45(4.3) 0.028
Toothless with complete prosthesis 19(2.7) 186(26.2) 506(71.2) 711(68.4)
Natural teeth but mostly decayed 4(3.30) 29(24.0) 88(72.7) 121(11.7)
Natural teeth and mostly healthy 1(1.6) 14(22.2) 48(76.2) 63(6.1)
Combination of natural teeth and 
prosthesis 0(0.0) 22(22.2) 77(77.8) 99(9.5)

Nutritional status was assessed using MNA-SF
1Chi-square test

Table 3
Anthropometric measurements among community-dwelling older adults according to their teeth status.

Teeth status
Anthropometric measurements

BMI (Mean ± SD) p-value1 WC  
(Mean ± SD) p-value1 WHpR 

(Mean ± SD) p-value1

Toothless 27.78 ± 5.49 0.546 101.63 ± 12.92 0.924 0.97 ± 0.069 0.592
Toothless with complete prosthesis 28.30 ± 5.39 100.89 ± 13.97 0.97 ± 0.079
Natural teeth but mostly decayed 28.96 ± 5.93 100.61 ± 14.58 0.97 ± 0.071
Natural teeth and mostly healthy 28.38 ± 4.40 101.84 ± 14.08 0.96 ± 0.011
Combination of natural teeth and 
prosthesis 29.08 ± 5.41 101.85 ± 14.04 0.95 ± 0.072

BMI: Body Mass Index, HC: Hip Circumference, WC: Waist Circumference, WHpR: Waist to Hip Ratio
1Analysis of Variance (One-way ANOVA)

and at risk of malnutrition were higher in older adults with natural 
teeth or with more natural teeth than those were toothless, or 
dentures or less natural teeth, and there was a significant relationship 
between the dental condition and the nutritional status according to 
MNA-SF score. In studies, significant relationship has been reported 
between oral and dental diseases and malnutrition and weight loss 
in the older adults [27]. In the study of Salehi et al. in Zahedan, the 
most important obstacles to lack of adequate consumption of fruits 
and vegetables were lack of knowledge, economic problems and 
oral and dental problems [28]. The study of Lashkarbluki et al. in 
Gorgan and also the study of Pasdar et al. in Kermanshah showed a 
significant relationship between dental problems and food chewing 
with malnutrition [29,30]. In the study of Pasdar et al., older adults with 
dental problems, food chewing and swallowing problems got lower 
MNA score than others, so that there was an inverse relationship 
between the number of dental problems and the MNA score [30]; 
but in the study of Ebrahimi et al., there was not any relationship 
between dental status and energy and macronutrients intake [31]. A 
study by Marcenes et al. found that older adults with more healthy 
teeth and more chewing ability were able to use all food groups and 
had a better nutritional status and a more appropriate BMI [32]. The 
study by Nowjack et al. found that older adults with dentures had 
more improper nutritional status than older adults with natural 
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healthy teeth [33]. The changes in the condition and the number of 
teeth in the older adults affect the nutritional status and pattern 
of food intake and ultimately affect the physical health [29]. In fact, 
problems with the mouth and teeth can cause problems of chewing 
and swallowing that in turn reduces the intake of some of foods [34].

Dental Condition and Anthropometric Indicators: The findings 
of present study on community-dwelling older adults indicate that 
there is no relationship between dental status and anthropometric 
indices (BMI, WC and WHpR). In the study of Ebrahimi et al., 
there was no association between dental status with anthropometric 
indices (BMI, WC and WHpR) [31]. Kashiwazaki et al. study did not 
show any relationship between chewing power, dental status and BMI 
in the older adults [35], but in the study of Sheilham et al., the older 
adults with a higher number of teeth had higher BMI than toothless 
older adults or older adults with a lower number of teeth [34]. It seems 
that the reason for the lack of relationship between BMI and dental 
condition in the older adults can be due to the consumption of soft 
foods that do not require full dental chewing and the habit of using 
gum for eating for a long time, which can prevent weight loss and, 
consequently, not reducing BMI in the older adults [35,36]. There is 
a limited study on central obesity indicators and dental status, 
however, given that there was a significant relationship between 
BMI and WC in Santos and Sichier et al., studies [21,37] and WC and 
WHpR are used as indicators of abdominal obesity in the population 

[37], it seems that we can generalized the relationship between BMI 
and dental status to WC and WHpR.

Conclusion

In general, the findings of present study indicate that, unlike 
anthropometric indices that are not related to the condition of 
the teeth, the nutritional status of the older adults is related to the 
condition of their teeth, as t by improving the status of the teeth, the 
status of malnutrition get better. Therefore, according to the results 
of the present study, the following suggestions are proposed:

	 Correction and improvement of the condition of older adults' 
teeth, in order to prevent malnutrition and having self-esteem

	 Further studies on the relationship between dental status and 
anthropometric indices, due to the lack of relationship between 
tooth status and anthropometric indices in present study
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