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Abstract: Nutrition of toothless patients and providing their diet in a way that can meet the nutritional 

needs of their body should always be considered in providing a complete prosthesis. Tehran Dental 

School, before and after receiving alternative prostheses and examining changes in their serum levels. 

In this interventional study, the subjects were 30 patients referred to the prosthetics department, 

including 17 women and 13 men. The data collection tool was a standardized questionnaire consisting 

of two parts, the first part containing personal information. The second part included a table in which 

information about the primary and secondary levels of iron and folic acid in the serum was identified. 

The primary level of iron and folic acid after 3 months of the edentulous period and the secondary level 

indicated the serum level of the two, three months after the delivery of the complete prosthesis (artificial 

teeth). Then, paired t-test and independent t-test were used for statistical analysis. Evaluation of the data 

obtained from the study population, whose mean age was 52.6 years, showed a low serum level of iron 

and folic acid in these people compared to normal people, both in primary and secondary sampling. 

Also, changes in the secondary level of iron compared to the primary level did not show a significant 

decrease, while this decrease was significant for folic acid (P = 0.003). The study of these changes in 

terms of sex difference also showed only a significant difference in serum iron (P = 0.012), while in the 

case of folic acid, there was no difference in the rate of secondary reduction between men. The 

placement of alternative prostheses in toothless people could not affect improving their diet. For this 

reason, these patients should be trained to modify their diet with supplements and other substances 

when delivering prostheses or to have control courses in terms of health and nutrition. 

Keywords: complete denture; serum levels of iron; folic acid; prosthetic patients; complete 

prosthesis. 
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1. Introduction 

Nutrition of toothless patients and guiding their diet to meet their body's nutritional 

needs should always be considered in making and providing prostheses. Spending a period of 

edentulousness between the extraction of teeth to their replacement with dentures and then the 

condition of dentures in terms of chewing power, in addition to the patient's eating habits, is 

effective in restoring the dentition to good health. Today, the role of minerals and vitamins in 

metabolic and health reactions has become clear to everyone. Iron and folic acid are known to 

be important elements in the body's metabolism. The amount needed by the body for different 
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ages has been determined. Many factors affect the blood levels of iron and folic acid in the 

body. Proper nutrition and chewing power have an undeniable role [1]. 

Most of the iron in the body is in the blood, but some are in all cells. There is 

considerable evidence that iron is important in many of the functions associated with blood 

formation and oxygen transport. The functions of non-heme iron are to synthesize nucleic acid, 

remove blood lipids, synthesize collagen, produce antibodies, and detoxify drugs in the liver 

[2, 3]. The body needs iron, the type of iron (ferric or ferrous), the composition of the food, the 

volume of the diet, the amount of food, and other factors such as celiac disease that leads to 

fatty stools, low altitude, the presence of phytic acid or phosphorus or even Theine in tea and 

coffee (they have the opposite effect on iron absorption) are involved in iron absorption [1]. 

The normal level of serum iron is 50 to 150 micrograms per deciliter. Transferrin 

saturation, typically 25-50%, and iron deficiency are associated with less than 18% saturation 

[2]. The serum ferritin level is the best laboratory indicator for estimating iron stores (3). 

Normal levels of ferritin vary depending on the age and sex of the individual. Male 

adults have a serum ferritin level of about 100 µg/dl, while females have about 30 g/dl. By 

depleting iron stores, serum ferritin levels drop to 15 micrograms per deciliter. Such values 

usually indicate a lack of iron stores in the body [3]. 

Folic acid is indirectly involved in synthesizing enzymes and the synthesis of other 

protein compounds [4]. The amount of folic acid recommended by the FAO/WHO for 

adolescents and adults is 0.4 mg or 400 micrograms per day. This value is considered with a 

probability of 25 to 50% absorption [3]. Alternative therapies correct folate deficiency. The 

usual folate dose is 1 mg/day orally. However, higher doses of up to 5 mg/day are required for 

malabsorption deficiencies. Also, Injectable folate is rarely needed [1, 4]. 

A study of American citizens by Nowjack-R found that the absorption of nutrients, 

fiber, and biochemical components in toothless individuals (taking into account dietary habits 

and cultural and social factors) To people with lower teeth. This study states that the intake and 

intake of foods rich in β-carotene, folate, and vitamin C in people with dentures are lower than 

in people with natural teeth [5]. 

Marshall et al. Conducted a study in 2002 to examine the relationship between dietary 

diversity, nutrient uptake, and dental health. The results showed that superior nutrition in these 

men is associated with more and better dietary diversity [6]. Ettinger RL, with its study in 1998, 

showed that there is a strong association between changes in dental status such as tooth loss 

and the quality of dentures with low food intake [7-9]. Shinkai RS and colleagues in 2002 

showed that the quality of dentures, food absorption capacity, and the ability to chew are not 

related to the quality of the diet. A large group of the study population had incomplete diets 

despite the poor quality of dentures. This study showed that dentures' presence reduces the 

diet's absorption and poverty, and its quality has no effect on the diet [8]. In a 1995 study of 86 

women between the ages of 54 and 74 who came to the dental clinic, Sheffers et al. complete 

dentures were lower than the others, which disappeared after diet modification [9-14]. Brodeur 

JM showed that in people with poor chewing function, lack of absorption of fruits and 

vegetables in both sexes, and decreased absorption of vitamin A in women. Also, people with 

poor chewing function received more medication than people with useful chewing function. 

Therefore, reducing fiber-rich foods' consumption can increase toothless older adults [14-20]. 

This study aimed to measure the serum levels of iron and folic acid among several patients 

referred to the prosthetics department of Tehran Dental School before and after receiving a 

complete prosthesis and comparing them. 
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2. Materials and Methods 

 This interventional study was performed on 30 clients of the prosthetics department of 

Tehran Dental School with a mean age of 52.6 years, which included 17 women and 13 men 

over 45 years. The subjects were selected from clients who were not generally healthy and had 

diseases affecting folic acid. These people used their teeth for the first time. A questionnaire 

was used on a sheet containing personal and medical information of the client and a table 

designed to record laboratory amounts of iron and folic acid to collect the data. After selecting 

the patients, blood samples were taken twice from each patient. The first sample was taken on 

the day of prosthesis delivery. The second sample was performed three months after prosthesis 

delivery. It should be noted that all subjects underwent approximately the same period in terms 

of duration of edentulousness, which averaged 3 months. Ferene-S method and its special kit 

were used to measure iron and folic acid in blood samples. Normal serum iron levels are 

routinely 40-155 micrograms per deciliter in women and 60-180 micrograms per deciliter in 

men. The folic acid detection test was based on the use of RIA (Radio Immuno assay) method 

with 57 cobalt. In this study, descriptive statistical methods were used to classify and calculate 

statistical indicators. Independent t-test and paired t-test were used to compare the means [20-

30]. 

3. Results and Discussion 

After collecting the questionnaires and extracting the data, the information in the tables 

was analyzed. The following results were obtained. The mean serum iron level in the 

prototypes (at the time of prosthesis delivery) was 92.283 μg/dl. The changes' amplitude was 

63, with the lowest serum iron level being 56 µg/dl and the highest serum iron level being 119 

µg/dl. 

3.1. Mean primary and secondary levels of iron and folic acid in the study population. 

The mean serum level of folic acid in the prototypes (at the time of prosthesis delivery) 

was 5.343 ng/ml with a standard deviation of 4.70 and a range of changes of 3.20, with the 

lowest serum folic acid level being 3.20 ng/ml and the highest ng/ml was 7.90 as shown in 

Table 1. 

Table 1. Comparison of mean primary and secondary serum levels of iron and folic acid in the study population 

with normal values. 

 Primary Secondary t-test Results 

Mean Std. Dev. Mean Std. Dev. 

Ferrum(µg/dl) 92.283 17.800 85.160 19.430 P=0.1000 

Folic Acid (ng/ml) 5.3430 4.7000 4.6530 1.3270 P=0.0030 

The mean serum iron level in the second samples (three months after prosthesis 

delivery) was 85.160 micrograms per deciliter. The range of changes was 100. The lowest 

serum iron level was 42 µg/dl, and the highest was 142 µg/dl. The mean serum level of folic 

acid in the second samples (three months after prosthesis delivery) was 4.653 ng/ml. The range 

of changes was 5.90, with the lowest serum folic acid level being 2.20 ng/ml and the highest 

10.80 ng/ml, which was mentioned in the table. In this part, no significant difference was 

observed in the amount of primary and secondary iron. However, the study of primary and 

secondary folic acid levels showed a significant decrease in serum folic acid levels during the 

study period (P=0.003). 
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3.2. Comparison of primary and secondary levels of iron and folic acid in the study population 

by sex. 

The mean and standard deviation of primary and secondary levels for females and iron 

for iron and folic acid are shown in Table 2. Comparison of primary (P = 0.019) and secondary 

(P = 0.012) serum levels of iron in the two sexes show a significant difference. However, the 

comparison of primary and secondary serum levels of folic acid did not differ between the two 

sexes. Figures 1 and 2 are related to comparing primary and secondary serum levels of iron and 

folic acid by sex. 

Table 2. Comparison of the mean and standard deviation of primary and secondary levels of iron and folic acid 

by sex. 

 Female Male t-test Results 

Mean Std. Dev. Mean Std. Dev. 

Ferrum(µg/dl) 85.140 12.180 100.00 15.460 P=0.0190 

 77.240 13.430 93.180 21.180 P=0.0120 

Folic Acid (ng/ml) 6.0400 1.2000 5.0800 1.1700 P=0.4250 

 4.5300 1.4200 4.5300 1.1800 P=0.9800 

 

 
Figure 1. Comparison of primary and secondary serum iron levels by sex. 

 
Figure 2. Comparison of primary and secondary levels of folic acid by sex. 

Examining the amount of iron and primary folic acid (at the time of prosthesis delivery) 

in our study population shows that these values were below normal or, finally, in the lower 

limit of normal. The normal amount of iron is 50-1150 ng/day, and the normal amount of folic 

acid is 6-20 ng/ml. Since these people had undergone a period of 3-4 months of edentulousness 

before receiving the prosthesis, it seems that the negative effects of this period of 

edentulousness on a diet consumed and, of course, on the calories and minerals received, the 
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main and important reason is low. Serum levels of iron and folic acid are present in these people 

[19, 21]. A study by Nowjack also found results consistent with this hypothesis [5], which 

showed that the intake and intake of foods rich in β-carotene and folate were lower in dentures 

than in those it is normal. It also seems that the old age of the subjects is another effective factor 

in reducing the values of our first sample [22]. 

A study by Scheffers also confirms our findings [9] that protein absorption and iron 

levels were lower in toothless women (with complete dentures). Examination of the secondary 

levels of iron and folic acid in the subjects showed that the amount of both did not increase and 

decreased in the case of folic acid. The reason for this decrease should also be sought in the 

inadequate intake of iron and folic acid from a poor diet [25, 27]. 

The body's iron stores are not much different from the original amount because they are 

larger and can supply longer. In addition, iron is in a greater diet than folic acid. It is almost 

possible to get it in this incomplete diet. A study by Shinkai et al. found that even with good 

quality toothpaste, levels of folic acid and other substances remained low [8]. Another study 

by Ettinger found that the use of alternative prostheses only affected performance and chewing 

and did not significantly alter dietary absorption [7]. 

Examining the results related to the changes of secondary to primary levels by sex in 

folic acid did not show any significant difference, while these changes were present in the 

amount of iron so that women were more iron deficient than men during the study period               

[28, 29]. These results weakly support the hypothesis that men's diets are more complete than 

women because of better chewing power or faster adaptation to the replacement tooth because 

folic acid levels do not decrease unless the men's diet has been more iron. However, it seems 

that despite the high age of menopause in Iranian women (over 50 years) and considering that 

the average age of women in our study was higher (42-55 years) with the hypothesis of iron 

loss. More common in women, such as menstruation or increased iron intake due to pregnancy 

and other conditions. 

4. Conclusions 

 According to this study's findings, we concluded that healthy teeth have an effective 

role in creating an effective and appropriate diet and providing the body with the necessary 

materials to replace them with artificial teeth could not improve the diet. Therefore, in addition 

to providing a suitable alternative prosthesis for these patients, dietary supplements should be 

prescribed to prevent the body's lack of nutrients. 
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