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Abstract

Background: The purpose of this systematic review and meta-analysis was to assess the nutrient intake and
nutritional status of edentulous patients who received dietary advice combined with complete dentures. Ma-
terial and methods: Data were extracted from PubMed/Medline, Google Scholar, Scopus, and ScienceDirect
from February 2002 to February 2025 by 2 independent reviewers. Ebscohost was searched for full-text artic-
les from 1994 to 2025, in English. 1596 articles were excluded based on exclusion criteria and after removing
7 duplicates. Eight articles were included for qualitative analysis, followed by 3 articles for meta-analysis. Results:
Non-significant improvements were seen in the intake of calcium (p =0.17), iron (p = 0.10), protein (p = 0.21) and
vitamin D (p = 0.93). Heterogeneity was low, indicating consistent results. GRADE analysis indicated a low level of
evidence. Conclusions: Our results have not shown any significant improvement in nutrient intake after dietary
advice and rehabilitation. In addition, the limited number of studies available for this meta-analysis highlights the
need for more standardized, long-term clinical trials to achieve a higher level of evidence.
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Introduction

The loss of teeth (edentulism) is considered an indication
of poor oral cavity health [1-2]. Adequate nutrition is vital in
maintaining a healthy life, especially in geriatric patients with
complete removable prostheses [3]. Chen et al. reported that
an estimated 0.35 billion people were affected by edentulism,
accounting for 4.44% of the whole population [4]. This trend
first increased in developed countries (e.g. UK and Japan) and
later in developing countries such as India [5]. Literature has
shown that dental status is closely linked to an individual’s nu-
tritional status. Hence, for improved human health, dentition
status should be monitored for nutritional counselling, par-
ticularly in the elderly [6].

Diet and nutrition are often misunderstood as synonyms,
but they differ in that diet constitutes the ingestion of food,
whereast nutrition integrates macro and micronutrients for
the building and repairing of tissues [7]. The European So-
ciety for Clinical Nutrition and Metabolism recommends
1.0-1.2 g/kg body weight/day for healthy older adults and
1.2-1.5 g/kg/day for older adults who are malnourished
or have a chronic illness [8]. The nutritional status of elder-
ly people is often impaired due to selective food intake, as
they are more comfortable with certain food items that are
easy to chew with their current prostheses [9]. In addition
to this, elderly patients often swallow inadequately chewed
food as a compensatory mechanism for reduced masticatory
efficiency, which may also indirectly contribute to nutritional
deficiencies.

Evidence from the literature shows that edentulism is as-
sociated with a high risk of malnutrition [10-11]. In developed
countries, adults aged 60 years or older without functional
dentition were found to be at a higher risk of malnutrition
compared to those with functional dentition [10]. Authors
also emphasized the importance of using validated tools to
determine malnutrition in the elderly population. In two sys-
tematic reviews, nutritional assessment was measured us-
ing the Mini Nutritional Assessment (MNA) or its short form
(MNA-SF) [10-11]. In another systematic review, McGowan et
al. examined the nutritional status of adults after prosthetic
rehabilitation (dentures) combined with dietary advice, die-
tary outcomes, as assessed by the Brief-Type Self-Adminis-

tered Diet History Questionnaire (BDHQ), and serum marker
levels reported in analyzed studies [12].

Several studies have demonstrated that tooth loss is asso-
ciated with a reduced intake of fruits and vegetables, as well
as proteins and dietary fiber [13-14]. Previous research by
Hamada et al. and Moynihan et al. have shown that prosthetic
rehabilitation alone leads to less predictable positive dietary
behavior change [15-16]. The evidence remains inconclusive
regarding whether complete rehabilitation of functional den-
tition alone leads to significant improvement in overall nutri-
tional status. Additionally, the combined effect of removable
complete dentures and dietary counseling was not compre-
hensively assessed in completely edentulous patients. Hence,
we conducted a systematic review with meta-analysis in order
to synthesize the data on the improvement in nutrient intake
and nutritional status of patients who received dietary advice
combined with complete removable dentures.

Material and methods

Review design and registration

This review was conducted in accordance with the Pre-
ferred Reporting Items for Systematic Reviews and Meta-anal-
ysis (PRISMA) checklist (2020) and the Cochrane Handbook for
Systematic Reviews and Meta-analysis [17-18]. The PRISMA
flowchart is shown in Figure 1. Our systematic review was reg-
istered in PROSPERO (registration number CRD42025633956)
on January 4, 2025. Data extraction was updated in PROSPE-
RO on 1%t March 2025.

Research question and PICOS

The research question for this systematic review was:
“does supplemental dietary advice along with complete re-
habilitation enhance nutrient intake and nutritional status
for completely edentulous patients?” The studied population
consisted of completely edentulous patients with removable
complete dentures. The intervention involved supplementa-
ry dietary advice in any form for individuals with complete


https://ejtcm.gumed.edu.pl/articles/222198

Does dietary advice combined with complete dentures...

dentures. Control involved rehabilitation with complete den-
tures without dietary advice. The outcome measured was
nutrient intake and nutritional status. We included full-text
randomized clinical trials (RCTs), observational studies, and
prospective clinical studies published in the English language.
Exclusion criteria were: studies in which implant rehabilitation
or partial rehabilitation was performed (the research question
focused on complete denture therapy as the sole prosthetic
rehabilitation), cross-sectional studies, case reports, theses,
dissertations, pilot studies, studies published not in the Eng-
lish language, and unpublished data. Gray literature was not
searched in this review.

Data extraction

Two authors (SR and NJ) independently extracted data
from PubMed/Medline (as of April 2, 2025), Google Scholar
(as of February 24, 2025), Scopus (as of February 10, 2025),
and ScienceDirect (as of February 22, 2025), covering the pe-
riod from February 2002 to February 2025. Ebscohost (as of
February 7, 2025) was searched using a filter for full text, cov-
ering the years 1994-2025, in English. The search strategy for
individual databases is presented in Table 1.

Review outcomes

Our systematic review focused on assessing the nutrition-
al status of completely edentulous patients post-intervention.

Figure 1. PRISMA flowchart of our systematic review
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Level of evidence

The level of evidence was calculated using theGRADE-
pro GDT software (Evidence Prime Sp. z 0.0., Krakéw, Poland,
available from gradepro.org). The quality was assessed as
high, moderate, low or very low based on 5 criteria (risk of
bias, inconsistency, indirectness, imprecision, other consider-
ations).

Search results

A total of 1611 articles were retrieved from the data-
base search: 12 articles in PubMed, 1470 in Google Scholar,
70 in Ebscohost, 7 in Scopus and 52 in ScienceDirect. A man-
ual search of the included articles’ reference lists identified
10 additional articles. 6 additional articles were selected from
other sources (e.g., data registries, journals not indexed in
databases). Google Scholar data was searched using MeSH
keywords with Boolean operators AND and OR. Duplicates
were removed manually by two independent reviewers (no
software was used for removing duplicates in any database)
(Table 1).

After removing 7 duplicates, the titles and abstracts were
reviewed and 1596 articles were excluded based on the crite-
ria listed earlier. If there was any confusion about an article,
then the full text was read independently by 2 authors (SG
and BK). To clarify any discrepancies regarding the inclusion of
an article, a third reviewer was consulted until a clear consen-
sus was reached. A total of 24 articles were assessed for eli-

Table 1. Search strategy used in this systematic review

gibility and 8 were included for qualitative analysis (Figure 1).
After excluding 5 more articles, 3 articles were included in the
meta-analysis. In the event of any ambiguity, the decision was
made by a third author (SR).

Included studies

A total of 7 RCTs and 1 observational study were included
for systematic review; 1 study was conducted in the UK [20],
3in India [21-23] and 4 in Japan [24-27]. In one of the studies
(Kumar et al.) all of the participants were female [21]. Eth-
ical approval and informed consent were reported in all of
the analysed trials. In most of the included studies, dietary
advice was provided to the patients in the form of written
pamphlets either at the time of fitting or insertion of den-
tures [20, 22-27]. An exception is the study by Kumar et al.,
in which patients received dietary advice in the form of food
supplements for 3 months [21]. The Brief Self-Administered
Diet History Questionnaire (BDHQ) was used to assess the
nutritional status of patients in 3 studies [24-26]. In 1 study
the MNA tool was used to determine the participants’ nour-
ishment [23], while its short version (MNA-SF) was used in
2 others [22, 27]. Serum biomarkers (e.g. Vit D, Hb, serum Ca,
BMI, BMD) were analysed in 3 studies [20-21, 23]. Mastica-
tory performance was assessed in 2 studies [21, 25], 1 study
also evaluated muscle activity using EMG [21] and one study
assessed oral health-related quality of life [24] as second-
ary outcomes (Table 2). Baseline and follow-up mean values
(along with standard deviation) for all included studies are
provided in the Supplementary Table 1. The minimum fol-
low-up time period in the included studies was 6 weeks, and
the maximum follow-up period was 6 months. A summary of
outcomes at different time periods is provided in Table 3.

DEYE]LETS Search strategy Articles
PubMed/Medline 12
(("Complete rehabilitation” [All Fields] AND “dietary counseling” [All Fields]
Google Scholar | AND “nutritional status” [All Fields] OR “nutritional biomarkers” [All Fields] | 1470
AND “completely edentulous patients” [All Fields]
Scopus 7
TI Complete denture rehabilitation OR TX Completely edentulous AND TX
EBSCOhost Dietary supplements AND TX Dietary advice AND TX Nutritional status OR 20
TI (dietary interventions or dietary advice or dietary recommendations) with
filter (Full text 1994-2025, English)
ScienceDirect f‘d_vanced re_se:irt‘:‘h usi_ng k_eyworsls edentulous”, “complete denture”, 52
dietary advice”, “nutrient intake
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Table 2. Partcipant demographics and dietary advice described in the included studies
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BDHQ — Brief-Type Self-Administered Diet History Questionnaire, BMI — body mass index, C — control group, CD — completely dentate,
DWFS — complete dentures without food supplement, DwoFS — complete dentures without food supplement, F — female,

| — intervention group, M — male, MNA — Mini Nutritional Assessment, MNA-SF — Mini Nutritional Assessment-Short Form,

non-RCT — non-randomized controlled trial, RCT — randomized controlled trial
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Table 3. Outcome assessment of included studies
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BDHQ — Brief-Type Self-Administered Diet History Questionnaire, BMD — bone mineral density, BMI — body mass index, EMG — electro-
myography, F/V — food and vegetable intake, Hb — hemoglobin, MNA — Mini Nutritional Assessment, MNA-SF — Mini Nutritional Assess-
ment-Short Form, OHIP-Edent-J — Oral Health Impact Profile for Edentulous Patients (Japanese version), OHRQoL — Oral-health-related

quality of life
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Table 3. Outcome assessment of included studies (continued)

Follow-
up time
period

Primary outcome
at follow-up

Secondary outcomes at
follow-up

|
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>
~
=
]
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(]
©

[reference]
Primary
outcome
(nutrient
intake)
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outcomes

At 3 months post-treatment,
the nutrient intake was
significantly higher in the
intervention group.

At 6 months post-treatment,
plant protein (p = 0.028)
intake was significantly higher
in the intervention group than
the control group; on the
contrary, a significantly higher
intake of animal proteins

(p = 0.049) and vitamin B12
(p = 0.028) was noted in the
control group

3 and
6 months

Kanazawa et al., 2019 [26]
Food intake (BDHQ)

3 and v6
months

Suzuki et al.,
Status (MNA-

2019 [27]
Nutritional

1) Non-significant at 3
months (p = 0.48)

= 2) Significantly higher than =
the control group by 6 months
g (p = 0.01)

BDHQ — Brief-Type Self-Administered Diet History Questionnaire, BMD — bone mineral density, BMI — body mass index, EMG — electro-
myography, F/V — food and vegetable intake, Hb — hemoglobin, MNA — Mini Nutritional Assessment, MNA-SF — Mini Nutritional Assess-
ment-Short Form, OHIP-Edent-J — Oral Health Impact Profile for Edentulous Patients (Japanese version), OHRQoL — Oral-health-related

quality of life

Bias assessment

According to Cochrane’s tool for risk of bias assessment
of RCTs, 6 of the included RCTs showed a low risk of bias and
only one study had a high risk of bias [20]. Randomization and
concealment of allocation were done adequately in 6 of the
included studies. Reporting bias was also reduced by incor-
porating the appropriate measurement tool. In contrast, de-
tection bias was high in 2 studies and unclear in 4 studies. The
risk of bias in the 7 included RCTs is summarized in Figure 2.
One of the included studies was observational and was found
to have a low risk of bias, as calculated using the revised JBI
tool [23].

Meta-analysis

It was not possible to conduct a meta-analysis of nutri-
tional status because 1 of the studies in which the MNA-SF
was used was an observational study with no control group
of participants [22].

A qualitative analysis was conducted on a total of 8 stud-
ies, and a further quantitative analysis was performed on
3 of these studies for nutrient intake. We included 4 different
articles published from the same single clinical trial, featuring
a different outcome measure in one of the studies and dif-
ferences in the follow-up [24-27]. To avoid double-counting
data or introducing bias, in the meta-analysis, , the same pop-
ulation with the same outcomes was considered only once
across those 4 articles from the same clinical trial.

In the comparison of nutritional intake after a 3-month
follow-up, 3 studies were included in the meta-analysis [21,
23, 26]. The heterogeneity across studies for the outcome
‘calcium intake’ was low (44%), so a fixed-effects model was
used for analysis (Figure 3). The mean difference between
the groups was -0.25 (95% confidence interval: -0.61 to 0.11).
The pooled estimate did not show statistically significant dif-
ferences (p = 0.17) in calcium intake between the interven-
tion and control groups and the overall effect across studies
showed results favouring the intervention group. Thus, it can
be concluded that the mean calcium intake was better in the
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Figure 2. Risk of bias graph of the included RCTs

using the Cochrane tool

supplement group across all studies, although that difference
was not statistically significant.

For the outcome ‘iron intake’ the heterogeneity across
the analysed studies was low (0%), so a fixed-effects model
was used for analysis (Figure 4). The mean difference be-
tween the groups was 1.16 (95% confidence interval: -0.21 to
2.54). The pooled estimate did not show statistically signifi-
cant differences (p-value = 0.10) in iron intake between the
intervention and control groups and the overall effect across
studies showed results favouring the control group. Thus, it
can be concluded that the mean iron intake was not (statisti-
cally) significant different between the two groups, however
in clinical terms the control group showed comparable results
to the intervention group.

The heterogeneity across studies for the outcome ‘pro-
tein intake’ was low (0%), so a fixed-effects model was also
used for analysis (Figure 5). The mean difference between the
groups was 7.48 (95% confidence interval: -4.25 to 19.21).
The pooled estimate showed no statistically significant differ-
ences (p-value = 0.21) in protein intake between the interven-
tion and control groups, and the overall effect across studies
showed results favouring the control group. Thus, it can be
concluded that the mean protein intake was not (statistical-
ly) significantly different between the two groups, although
clinically the control group showed comparable results to the
test group.
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Figure 3. Forest plot distribution showing an outcome (calcium intake) with fixed effect model and 95% confidence interval
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Figure 6. Forest plot distribution showing an outcome (vitamin D intake) with fixed effect model and 95% confidence interval

In terms of the outcome ‘vitamin D intake’, the hetero-
geneity across studies was low (0%), so a fixed-effects mod-
el was used for analysis (Figure 6). The mean difference be-
tween the groups was 0.01 (95% confidence interval: -0.23
to 0.25). The pooled estimate showed no statistically signifi-
cant differences (p-value = 0.93) in vitamin D intake between
the intervention and control groups, and the overall effect
across studies showed results favoring both the intervention
and control groups. Thus, it can be concluded that the mean
vitamin D intake was similar results in the intervention and
control groups. Publication bias was not assessed as only
3 studies were included in the meta-analysis.

GRADE analysis

According to GRADE, there was a low level of evidence for
the outcomes of ‘calcium intake’, ‘iron intake’, ‘protein intake’,
and ‘vitamin D intake’, respectively. The evidence was down-
graded considering 2 domains: risk of bias and imprecision.
One of the included RCTs was of high risk, whereas the other
2 studies showed low risk. Imprecision among the studies was
also graded as serious, considering the wide uncertainty sur-
rounding the estimates and the crossing of decision thresh-
olds (Table 4).

Complete tooth loss is directly related to dietary intake
and nutritional status of individuals [28]. Completely edentu-
lous patients with less functional occlusion tend to consume
fewer fruits and vegetables and, hence, are more prone to
systemic diseases [29-30]. In their systematic review, Hussein
et al. indicated that people > 60 years of age who experience
complete tooth loss face a 21% chance of malnutrition [11].
In another systematic review, the risk of malnutrition was
found to be high in individuals who were partially/fully eden-
tulous [12]. Findings from an umbrella review demonstrated
that tooth loss (partial or complete) is a significant risk fac-
tor for malnutrition, indicating that compromised oral health
can negatively impact nutritional status [31]. Although the
above-cited systematic reviews demonstrated an association
between nutritional status and the elderly population, we did

not find a comprehensive review regarding the completely
edentulous patients.

People with tooth loss tend to avoid chewing raw fruits
and vegetables, which reduces their intake of protein and fib-
er, leading to low energy levels. Rehabilitation of functional
units with complete dentures can empower patients to main-
tain a healthy nutrient intake [32]. However, studies have also
shown that prosthetic rehabilitation alone may not be suffi-
cient to enhance nutritional status [27, 33]. Simple dietary
advice, supplemented with comprehensive rehabilitation, has
been proven as an effective way to improve the nutritional
outcomes of patients [25, 28].

Dietary advice can be provided in various forms (e.g. writ-
ten pamphlets, individual consultations, tailored dietary regi-
mens or specified food supplements), all of which can be cus-
tomized according to age, sex, and individual requirements.
However, providing tailored diet plans for patients in a dental
setting is difficult as dentists lack specific knowledge of di-
etary supplements. Hence, in most of the included studies,
simple dietary advice was provided to participants in written
pamphlet form [22, 24-27].

There are various standardized tools for assessing nutri-
tional status, while nutrient intake is evaluated through dif-
ferent components, including macronutrients and micronutri-
ent intake. In our systematic review, the BDHQ questionnaire
was administered in 3 studies [24-26]. Although the BDHQ is
short (4 pages, can be completed in 10-15 minutes) and easy
to understand, the drawback of this tool is that answers de-
pend on the patients’ recall of key details (e.g. the food they
consumed, diet preparation, intake of beverages, including
alcohol). This may result in recall bias during assessment of
elderly participants.

A few studies measured components of fruit and vege-
table intake, macronutrients, and micronutrients after in-
tervention [20, 23-26]. In our review, it was found that the
nutrient intake of calcium, iron, protein, and vitamin D was
slightly improved after dietary advice, although the difference
was non-significant. Our results were not consistent with
other studies, as in a clinical trial conducted by Kanazawa
et al., the intake of protein (p = 0.004), iron (p = 0.035) was
statisticaly significant, but calcium (p = 0.281) and vitamin D
(p =0.295) were not statistically significant in the intervention
group after 3 months of follow-up [26]. In a study by Vijaya
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Table 4. Level of evidence assessed using the GRADE method

N2 of studies

3 [21, 23, 26]

N2 of studies

2 [23, 26]

Certainty

assessment

N° of patients

(n)

Certainty

Importance

[reference] [reference]

Risk of bias not serious Risk of bias serious

Inconsistency not serious Inconsistency not serious

Indirectness not serious Indirectness not serious

Imprecision serious Imprecision not serious

Other Other

E L none E . none

considerations considerations

Calcium intake 121 Iron intake 65

Placebo 114 Placebo 64

Relative - Relative -
MD 0.25 lower MD 1.16 higher
(0.61 lower to (0.21 lower

Mozl 0.11 higher) RS to 2.54 higher)
Lllele) Llelele)
moderate?@ moderate?@
IMPORTANT IMPORTANT

2 — wide uncertainty around the estimate and crossing decision thresholds, ® — high risk of bias, Cl — confidence interval, MD — mean

difference




Does dietary advice combined with complete dentures...

Table 4. Level of evidence assessed using the GRADE method (continued)

00

N2 of studies

N2 of studies

assessment

N? of patients

[reference] 2 [23, 26] [reference] 2 [21, 26]
Risk of bias serious® Risk of bias not serious
Inconsistency not serious Inconsistency not serious
Indirectness not serious Indirectness not serious
Imprecision serious@ Imprecision serious@
Other nolle Other g
considerations considerations
Protein intake 65 Vitamin D 86
Placebo 64 Placebo 79
Relative - Relative -

MD 7.48 higher MD 0.01 higher
Absolute (4.25 lower Absolute (0.23 lower

to 19.21 higher)

to 0.25 higher)

Importance

8000 11]0)
lowa.b moderated
IMPORTANT IMPORTANT

2 — wide uncertainty around the estimate and crossing decision thresholds, ® — high risk of bias, Cl — confidence interval, MD — mean
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et al., the intervention group showed no statistically signifi-
cant differences in protein (p = 0.30) or calcium intake (p =
0.196) after the same follow-up period [23]. In contrast, Ku-
mar et al. found that calcium intake was significantly higher
with supplements (p = 0.01), but not with vitamin D (p = 0.30).
The differences in these results may be due to variations in
the demographic distributions of the populations, as 1 of the
analysed studies was conducted in Japan and the other 2 in
India. Another variation was the exclusion of male partici-
pants in one of the analysed studies [23].

In their meta-analysis Bezerra et al. concluded that in
completely edentulous patients the bioavailability of the nu-
trients remained stable with implant-supported dentures.
They also emphasized the role of the nutritional specialist
for the outcomes of rehabilitation [34]. Additionally, nutrient
intake is influenced by multiple factors, particularly in eden-
tulous patients, therefore the systemic health condition of
the included population in trials should be taken into consid-
eration. The meta-analysis also reveals low heterogeneity, as
indicated by the forest plots, with consistent results and a low
level of evidence. In one of the analysed studies, Kumar et al.
presented calcium and Vitamin D intake were presented as
median and IQR [21]. By using the formula described by Wan
et al., we converted these values into mean and SD for inclu-
sion in our meta-analysis [35].

For, The MNA [23], MNA-SF [22, 27], or more informative
assessments, such as BMI [20, 23], and serum biomarkers
(Hb, Ca, Fe) [21], have been used by the authors for assess-
ment of the participants’ nutritional status in the included
studies. The MNA-SF determines the population at risk of
malnutrition via only 6 questions, compared to the MNA form
which includes screening followed by a detailed assessment.
In a study, after a 3-month follow-up, nutrient intake was sig-
nificantly better in the intervention group (p = 0.0331) [22],
compared to another study in which significant improvement
was found after 6 months (p = 0.01) [25]. Vijaya et al. report-
ed that MNA scores were significantly improved in both the
control and intervention groups after 3 months (p < 0.001),
while there was only a slight improvement in the intervention
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