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Diet drinks and dental caries among U.S. adults: cluster analysis
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Background: In recent years, the consumption of sugar sweetened beverages has been declining, while low calorie sweetener and diet
beverage consumption is increasing. Evidence about the effect of diet drinks on dental caries is insufficient, and has not accounted for
the complexity of beverage consumption patterns. Therefore, the aim of this study is to examine the association between consuming diet
drinks and dental caries among US adults. Methods: We analyzed 2011-2014 NHANES dietary data of adults using cluster analysis, with
individuals grouped based on their beverage consumption. Clusters were identified based on the R-square statistic and the local peak of
the pseudo F statistic. Survey procedure and sample weights were used to account for the complex NHANES sampling design. Results:
Four beverage consumption patterns were identified: “high soda”, “high diet drinks”, “high coffee/tea” and “high water”. The “High
soda” cluster was the only one associated with higher DMFT after controlling for confounders (f=1.02, 95% CI=0.42 - 1.63), whereas
DT was associated with “high soda” ($=0.45, 95% CI=0.25 - 0.64) and “high coffee/tea” ($=0.24, 95% CI=0.01 - 0.47). On the other
hand, the “high diet drinks” cluster was neither associated with DMFT ($=0.69, 95% CI=0.51 - -0.35) nor DT ($=0.07, 95% CI=-0.21 -
0.35). Conclusion: Diet drinks consumption may not be associated with increased risk of dental caries. However, more studies should be

conducted in order to confirm this finding.

Keywords: Soft drinks, beverages, decay, tooth demineralization, low calorie sweetener, artificially sweetened drinks

Introduction

Dental caries is a carbohydrate mediated disease, where
carbohydrates are fermented by oral bacteria to form
acids which demineralize the tooth, resulting in dental
decay. Carbohydrates, and especially sugar sweetened
beverages (SSB), have been a research focus due to their
association with many systemic diseases. Results show
that SSB consumption elevates the risk of type 2 diabetes
and coronary heart disease in adults (de Koning et al.,
2012; de Koning et al., 2011; Singh, 2016).

Research suggests that high SSB consumption, when
combined with gingival plaque deposits, is a significant
risk factor for dental caries (Kim ez al., 2013). A National
Health and Nutrition Examination Survey (NHANES)
analysis of US adults studied the association between soda
consumption and dental caries experience, concluding
that regular SSB consumption increased caries prevalence
in adults (> 25 years old). However younger adults did
not show this effect despite consuming more SSBs. The
reason behind these findings is thought to be the lifelong
exposure to fluoride (including fluoridated water and
fluoride toothpaste) in younger people. Another possible
explanation is that SSB effects on caries are cumulative,
in other words, sufficient time needs to pass after the
high SSB consumption in order to observe the disease
outcome (Forshee and Storey, 2004; Heller ef al., 2001).

Most previous studies have examined single source
beverage consumption and their effects on dental caries.
However, people consume multiple beverages per day,

which might have different effects on teeth. Thus, the best
approach to examining beverage consumption relation-
ships is to study consumption patterns as a whole. Few
studies have analyzed concurrent beverage consumption,
using either factor analysis or cluster analysis. Burt et
al. (2006) measured the association between caries and
dietary patterns using factor analysis. They concluded that
having gingival plaque together with more frequent soda
drink consumption was positively associated with DMFS
(decayed, missing, or filled surfaces) scores.

As a result of public health campaigns and new
policies focusing on soda consumption (Colchero et al.,
2015; Falbe et al., 2016; Powell et al., 2009; Sturm et
al., 2010), the consumption of regular soda and SSB has
been declining over the past decade (Kit ef al, 2013).
On the other hand, low calorie sweetener (LCS) and diet
beverages (contains LCS or reduced sugar or a combina-
tion of both) consumption is increasing among the US
population (Drewnowski and Rehm, 2015; Sylvetsky et
al., 2012). However, the relationships between diet bev-
erage use and caries have been rarely studied, and most
analyses combined these beverages with other drinks.
When examined separately these beverages were not
associated with caries, however few of the study partici-
pants consumed them, and only did so in small amounts
(Forshee and Storey, 2004; Hendriksen et al., 2011).

Since caries severity increases with age, being caries free
during childhood does not ensure being caries free during
adulthood (Moynihan and Petersen, 2004). However, most
studies examining the effect of different beverages on dental
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caries are conducted with children. In addition, the evidence
regarding the effect of diet and LCS drinks on dental caries
is insufficient, and that that does exist has not accounted for
the complexity of beverage consumption patterns. Finally,
these studies did not compare diet drinks to highly cari-
ogenic drinks, such as regular soda, or to protective effects
of drinks such as milk or water. Such research could help
us determine whether diet soda can safely substitute regular
soda, or whether these drinks effects might fall between the
elevated caries risk of regular soda and the protective or
neutral effects of milk and water.

Our study examined whether there is any association
between diet soda/LCS drink consumption and dental car-
ies among the US adult population by analyzing recent
NHANES cycles (2011-2014), utilizing cluster analysis
to group beverages into consumption patterns.

Methods

This analysis used demographic, oral health-dentition,
and dietary interview data from the 2011-2012 and
2013-2014 National Health and Nutrition Examination
Surveys (NHANES). NHANES is a stratified, multistage,
probability survey conducted by the National Center for
Health Statistics. Sampling includes the civilian, non-
institutionalized population residing in the 50 states and
the District of Columbia (CDC, 2012a), aged between 21
and 60 years old, who completed both dental examina-
tions and dietary interviews. Adults older than 60 years
were not included because their beverage consumption is
primarily water, tea, and coffee (based on findings from
primary analysis. Results not shown).

NHANES dietary data were obtained from two 24-
hour recall questionnaires in each cycle (CDC, 2000).
For this analysis, the responses from the 2 dietary in-
terviews were combined. The beverage categories used
in this study were:

*  milk (plain non-sweetened milk, butter milk)

* water (plain non-sweetened, non-flavored tap

and bottle water)

*  100% juice (fresh fruit and vegetable juices with
no added sugars)

* juice drink (drinks containing less than 100%
fresh juice, bottled, canned or powder mix fruit-
based drinks)

* soda (regular sugared carbonated soda)

» diet drinks (reduced sugar and diet soda, fruit
drinks with reduced sugar or LCS, water with
LCS, coffee with LCS, tea with LCS, LC sports/
energy drinks)

» coffee and tea (non-sweetened coffee, and non-
sweetened tea), sports/energy drinks (regular
sugared sports/energy drinks)

*  sugared drinks (flavored and sugared milk, sweet-
ened water, sugared and flavored coffee, sugared
tea, and nutritional and protein shakes)

* and other drinks (soy milk, almond milk, malted
milk, coconut, and oatmeal beverages)

The mean grams of each beverage consumed, as well as
the total beverages consumed, were calculated.

The dental examination in NHANES is conducted by
trained and calibrated dentists. All teeth are examined (except
the 3™ molars) using a mirror and No. 23 explorer with air
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drying when needed (CDC, 2012b; CDC, 2013). NHANES
used the Radike et al. (1972) criteria to diagnose dental
caries. Carious pits and fissures were identified if there
was softness at the base and/or opacity adjacent to the area.
Smooth surface lesions were identified if there was white
spot or decalcification with softness of the area. When the
proximal surface was accessible, the same criteria as smooth
surfaces were considered. If they were not accessible, then
other criteria were applied. Filled surfaces were identified
if there was a permanent or temporary restoration placed
because of caries. The outcome ‘dental caries’ was meas-
ured as DMFT (decayed, missing, and filled teeth) and DT
(decayed teeth) scores as continuous variables.

Age was categorized into 10-year range groups and
race/ethnicity as Mexican and Hispanic, non-Hispanic
white, non-Hispanic black, and others including Asian
and multiracial. We grouped the family income to poverty
ratio into 4 groups based on Medicare eligibility criteria:
less than or equal to 1.38, between 1.38 and 2.5, from 2.6
to 4.0, and more than 4.0 (Obamacare, 2014). Education
was classified as high school or less, some college, and
college graduate or above. For marital status, married and
living with partner were combined as one group, while
widowed, divorced, and separated were combined into
another group, and singles were the 3" group.

Cluster analysis was performed using PROC FAST-
CLUS in SAS Software version 9.4 (SAS Institute Inc.,
Cary, NC, USA). PROC FASTCLUS executes a disjoint
cluster analysis where every observation is assigned to
only one cluster, by grouping observations according to
the Euclidean distance. This procedure initially selects
cluster seeds, then assigns each observation to its nearest
cluster. This causes the cluster mean to change, which
is recalculated accordingly. The last 2 steps are repeated
until the distances between observations are smaller than
the distances between the clusters mean (Wirfdlt and
Jeffery, 1997; Samman et al., 2020; Sohn et al., 2006).

The proportion of each beverage was calculated from
the total beverages consumed and used for further analysis
rather than the daily grams consumed, to simplify com-
paring and grouping individuals. Cluster analysis used
the percentage of each of the beverages. Since there was
no current determination (prior studies using the same
methods) of what the appropriate number of clusters
should be, we evaluated different cluster numbers (from
2 to 10). Based on the R-square value and the pseudo
f-statistic, the appropriate cluster number was 2 (high
water and high soda clusters), but because this number
does not serve the purpose of this study hypothesis, the
next appropriate cluster number was 4 which included
the high diet drinks as a separate cluster. As a result, the
final cluster number used for analyses was 4.

Crude associations between dental caries, beverage
consumption clusters, and sociodemographic character-
istics were examined with chi-square and ANOVA tests.
Dental caries (DMFT, DT) was predicted from the bever-
age consumption clusters and sociodemographic variables
using multiple linear regression. Survey procedures and
sample weights were used throughout the analysis to ac-
count for the complex NHANES sampling design and to
generate national level estimates. Weights were divided
by 2 to account for the pooling of data from two 2-year
cycles of the NHANES survey.



Results

The most consumed beverage among US adults was
water (35.4%), followed by non-sweetened coffee and
tea (19.7%) (Table 1). Soda comprised 14% of total
beverage consumption, while diet drinks constituted 7.8%.

The analysis resulted in four different clusters: wa-
ter, diet drinks, coffee/tea, and soda. The cluster names
refer to the highest percentage beverage consumed. For
instance, in the “high water” cluster, 67.2% of the daily
beverage intake consisted of water, while in the “high diet
drinks” cluster, 57.7% of consumption was diet drinks
(Table 1). Other clusters were as follow: “high coffee/
tea”, and “high soda”. The “High water” cluster had the
highest number of adults (n=2233), while the “high diet
drinks” cluster had the fewest adults (378).

Compared to the total population, more males were
in the “high soda” cluster (55.7%), while more women
were in the “high water”, “high diet drinks”, and “high
coffee/tea” clusters (53%, 52.1%, and 54.2% respec-
tively). “High diet drinks” and “high coffee/tea” clusters
included more older adults, while “high soda” included
more younger adults (Table 2).

Mexican American/Hispanics and Non-Hispanic Blacks
were overrepresented in the “high soda” cluster (24.2% and
22.6% respectively), while non-Hispanic Whites were over-
represented in the “high water” (68.3%), “high diet drinks”
(81.9%), and high coffee/tea” (65.6%) clusters (Table 2).

Adults with high school education or less were over-
represented in the “high soda” cluster (49.3%), while
more adults with college degrees or above were in the
“high water” cluster (46.5%). Higher income adults were
more represented in the “high water” and the “high diet
drinks” clusters (43.4% and 39.9% respectively) (Table 2).

Crude associations showed a significant difference
between caries measures among the clusters (Table 3).
While the “high coffee/tea” and “high diet drinks” con-
sumption patterns had the highest DMFT scores (10.6
and 10.4, respectively), the “high diet drinks” cluster had
the highest DT score (7.6).

After adjusting for sociodemographic variables,
the “high soda” cluster had 1.02 more DMFT when
compared to the “high water” cluster (f=1.02, 95%
CI=0.42-1.63), while the relationships with “high diet
drinks” and “high coffee/tea” clusters were increased,
they were not statistically different (Table 4). When the
“high soda” cluster was used as a control group, the
“high diet drinks” cluster showed a decreased association
with caries, although the relationship was not statistically
significant (f=-0.33, 95% CI=-1.48-0.81) (results not
tabulated). Males had lower DMFT when compared to
females (B=-0.65, 95% CI=-1.03-(-0.27)). Older age,
lower educational attainment, and lower income were
associated with higher DMFT. In addition, being Mexican
American increased the DMFT by 0.74 when compared
to Whites (Table 4).

DT demonstrated similar results with smaller coefficients.
The “high soda” cluster had 0.45 more DT when compared
to the “high water” cluster ($=0.45, 95% CI=0.25-0.64),
while the “high diet drinks” was not associated with dental
caries ($=0.07, 95% CI=-0.21-0.35) (Table 4).

Discussion

This cross-sectional study used cluster analysis to exam-
ine the association between diet drinks consumption and
dental caries in the US adult population. The analysis
was limited to adults younger than 60 years old because
older adults had a very different beverage consumption
pattern, focusing mainly on water and coffee/tea. While
diet drinks were initially positively associated with dental
caries (DMFT and DT), after accounting for other beverage
consumption patterns in cluster analysis and controlling for
sociodemographic factors, the “high diet drinks” cluster
was no longer associated with dental caries. These findings
are similar to a NHANES III analysis, which found that
carbonated diet beverages were not associated with DMFS,
whether analyzed with Food Frequency Questionnaire
(FFQ) or 24HR dietary data (Forshee and Storey, 2004).

Table 1. Beverage consumption profiles in total population and clusters

Total High water High diet drinks High coffee/tea High soda

(n = 5444) (n = 2233) (n = 378) (n=1127) (n = 1706)
Beverage Mean . Mean . Mean . Mean Mean
% of total em/day % of total em/day % of total em/day % of total em/day % of total em/day
Water 35.4 801.8 67.2 3197.9 11.3 436.2 11.8 440.4 8.8 280.3
Coffee/tea 19.7 3254 11.9 551.3 12.5 410.6 56.7 1581.2 7.4 222.1
Soda 14.0 207.3 4.8 212.0 2.7 64.7 5.5 165.6 39.3 1057.1
Diet drinks 7.8 1354 3.0 153.2 57.5 1820.4 44 144.5 1.8 47.6
Juice drink 7.1 98.5 3.8 152.3 5.6 140.8 52 145.7 14.6 331.3
Milk 6.7 100.7 4.7 205.4 42 135.7 7.5 179.5 10.2 237.5
Sugared drinks 4.7 72.8 2.1 84.5 3.7 111.7 5.1 161.4 9.0 249.0
Sport/energy drinks 2.1 36.5 0.8 43.5 1.2 39.6 1.8 514 4.9 150.0
100% juice 2.0 25.6 1.3 57.2 1.0 26.6 1.8 39.6 3.6 59.4
Other drinks 0.5 6.7 0.5 18.6 0.4 9.5 0.3 7.5 0.6 10.6
Total 100 1810.5 100 4675.9 100 31959 100 2916.9 100 2644.9

All values are weighted. Bold numbers represent the highest proportion of intake in each cluster.
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Table 2. Demographic characteristics of beverage clusters

High water  High diet drinks  High coffee/tea High soda P (Chi-sq)
Variable N (%) Weighted Weighted Weighted Weighted 5q
column % (SE) column % (SE) column % (SE) column % (SE)

Gender 0.002
Male 2642 (49.2) 47 (1.5) 47.9 (3.5) 45.8 (1.9) 55.7 (1.9)

Female 1375 (50.9) 53 (1.5) 52.1 (3.5) 54.2 (1.9) 443 (1.9)

Age <0.0001
21-30 years 1428 (26.6) 27.7 (1.5) 15.1 (2.5) 14.0 (1.7) 37.7 (2.7)
31-40 years 1364 (23.9) 24.1 (1.4) 20.7 (3.2) 19.2 (1.9) 27.8 (2.0)
41-50 years 1367 (24.2) 23.6 (1.5) 30.0 (4.1) 30.1 (1.7) 19.0 (1.4)
51-60 years 1323 (25.3) 24.6 (1.5) 34.2 (2.6) 36.7 (2.3) 15.5 (1.4)

Race/ethnicity <0.0001
Mexican American+ Hispanic 1215 (16.7) 13.8 (1.8) 8.5 (1.8) 17.2 (2.1) 242 (2.9)
Non-Hispanic White 2133 (62.9) 68.3 (2.4) 81.9 (2.6) 65.6 (2.9) 46.2 (3.3)
Non-Hispanic Black 1222 (11.7) 7.3 (1.1) 5.8 (1.2) 8.4 (1.2) 22.6 (2.6)

Other 912 (8.7) 10.6 (1.1) 3.9 (0.9) 8.9 (1.2) 7.0 (1.0)

Education <0.0001
High school or less 2105 (33.5) 22.9 (2.0) 31.6 (3.4) 36.3 (3.2) 49.3 (2.6)

Some college 1759 (33.1) 30.7 (1.8) 32.0 (3.4) 352 (2.9) 359 (2.1)
College graduate or above 1617 (33.5) 46.5 (2.4) 36.5 (3.9) 28.6 (2.6) 14.8 (1.4)

Marital status <0.0001
Married/living with partner 3301 (62.9) 65.0 (2.0) 65.7 (2.7) 68.0 (2.2) 54.6 (2.4)
Widowed/divorced/separated 833 (14.5) 10.9 (0.8) 17.3 (2.6) 20.1 (2.1) 15.6 (1.7)

Never married 1348 (22.6) 24.0 (2.0) 17.0 (1.7) 11.9 (1.2) 29.9 (2.8)

Family income to poverty ratio <0.0001
<138 2250 (31.3) 253 (2.1) 23.7 (2.3) 29.0 (2.4) 45.1 (2.7)
>138t0<25 895 (16.0) 14.4 (1.3) 16.4 (3.4) 15.1 (2.1) 19.4 (1.5)
>25t0<4.0 928 (18.4) 16.8 (1.5) 20.0 (4.1) 21.9 (1.9) 18.0 (1.4)
> 4.0 1409 (34.3) 434 (2.9) 39.9 (3.9) 34.0 (2.8) 17.6 (1.9)

Table 3. Association between dental caries status measures and beverages clusters.

Total population High water High diet drinks  High coffee/tea High soda
Caries Weighted mean  Weighted mean  Weighted mean  Weighted mean  Weighted mean P (ANOVA)
(SE) (SE) (SE) (SE) (SE)

DMFT 9.2 (0.2) 8.4 (0.2) 10.4 (0.6) 10.6 (0.3) 9.1 (0.4) <0.0001

FT 0.8 (0.1) 0.5 (0.0) 0.6 (0.2) 0.8 (0.1) 1.4 (0.1) <0.0001

DT 6.1 (0.2) 6.4 (0.2) 7.6 (0.5) 6.6 (0.3) 4.7 (0.2) <0.0001

MT 2.3 (0.2) 1.5 (0.2) 2.2 (0.3) 3.2 (0.3) 3.0 (0.3) <0.0001

Roberts and Wright (2012) suggest that this is because the
sweeteners used in diet drinks were not metabolized by
the oral bacteria, thus, do not increase caries risk.
Substituting sugar with intense artificial sweeteners
(such as: acesulfame-K, aspartame, cyclamate and sac-
charin) in carbonated drinks was studied by Hendriksin
et al. (2011) among young adults in the Netherlands. The
authors concluded that the weight loss and the reduced
energy intake was a benefit of substituting for sugar,
however the health hazards of using these sweeteners
might become risks if larger amounts were consumed
and the daily recommended amount was exceeded. On
the other hand, they mentioned that the evidence for the
adverse effects of artificial sweeteners comes primarily
from animal studies, and that human research is lack-
ing. This study is limited in that it can only be applied
to healthy young adults, and it used 2 scenarios: either
consuming 100% added sugar or consuming 100% artifi-
cial sweeteners in carbonated beverages. These scenarios
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were too extreme and do not represent the diverse bever-
age consumption patterns found in the population. The
reduced energy intake in the 100% sweetener group was
not assumed to be replaced, while in life, people will
probably compensate for their decreased energy intake,
perhaps by substituting other sugared beverages, which
might put these persons back at high risk for obesity or
dental caries (Hendriksen et al., 2011).

Another important finding from our study was that
being in the “high soda” cluster had higher DMFT (by
1.02) and DT (by 0.45). These findings agree with those
of Bernabg et al. (2014), where Finnish adults consuming
SSB had 1.33 more DMFT compared to those not drinking
SSB. Other data have indicated higher caries prevalence
in adults who consumed SSBs regularly (Forshee and
Storey, 2004; Heller et al., 2001). A study of young
Australian adults showed that those who drank five or
more acidic drinks daily had more cavitated lesions than
people who did not. However, after controlling for other



Table 4. Multiple regression models for predictors of DMFT and DT.

DMFT DT

Parameter

Estimate (95% CI)

Estimate (95% CI)

Beverage cluster
High diet drinks
High coffee/tea

0.69 (-0.35 — 1.73)
0.63 (-0.10 — 1.37)

0.07 (-0.21 — 0.35)
0.24 (0.01 — 0.47) *

High soda 1.02 (0.42 — 1.63) 0.45 (0.25 — 0.64) *
High water (referencey - e

Gender
Male -0.65 (-1.03 — -0.27) * 0.14 (-0.02 — 0.31)
Female (referencey e e

Agem
21-30 years -8.38 (-9.07 — -7.69) * 0.27 (-0.01 — 0.54)
31-40 years -5.78 (-6.48 — -5.07) * 0.32 (0.08 — 0.56) *
41-50 years -2.94 (-3.62 — -2.26) * 0.07 (-0.14 — 0.29)

51-60 years (referencey ~ —meeee-

Race/ethnicity
Mexican Americant+ Hispanic
Non-Hispanic Black

Non-Hispanic White (reference) -

Education
High school or less
Some college
College graduate or above (reference) -

Marital status
Married/living with partner
Widowed/divorced/separated
Never married (reference) -

Family income to poverty ratio
<1.38
>138t0 <25
>25t0<4.0
> 4.0 (reference) e

0.74 (0.08 — 1.41) *
-0.11 (-0.87 — 0.64)
Other -0.52 (-1.40 — 0.36)

2.16 (1.62 — 2.71) *
1.43 (0.80 — 2.06) *

027 (-0.96 — 0.43)
0.22 (-0.57 — 1.02)

0.96 (0.26 — 1.66) *
0.59 (-0.38 — 1.55)
0.04 (-0.76 — 0.84)

0.15 (-0.06 — 0.36)
-0.07 (-0.40 — 0.35)
0.26 (0.01 — 0.51) *

0.73 (0.52 — 0.94) *
0.38 (0.25 — 0.50) *

0.01 (-0.23 — 0.26)
0.19 (-0.06 — 0.45)

0.70 (0.45 — 0.95) *
0.37 (0.13 — 0.62) *
0.07 (-0.08 — 0.22)

* Indicates 95% CI does not include 0.

factors, caries was not associated with acidic beverages.
One limitation of that study was that they did not specify
exactly what drinks were in their acidic drinks category,
however we might assume that soda was one of them
(Roberts-Thomson and Stewart, 2008).

Diet is a complex concept, with many factors playing
arole. We only accounted for the complexity of beverage
consumption, however other factors, such as consuming
sugary food or having a healthy diet, also play a role
in caries development. In addition, our clusters were not
discrete, so that juice and sugary drinks comprised appre-
ciable proportions of the consumption (14.6% and 9.0%
respectively) in the “high soda” category. This contrasts
with the “high diet drinks” cluster patterns with lower
juice drinks (5.6%) and sugary drinks intake (3.7%),
suggesting that diet drink consumers have a healthier
overall diet pattern and perhaps other healthy behaviors,
which may explain their lower risk for dental caries.

This study has several strengths. To our knowledge,
it is the first to use cluster analysis to examine the link
between diet drinks and dental caries among NHANES
data, allowing us to study a large representative sample of
the US population. In addition, we were able to compare
the relationships between diet drinks and sugary soda and
dental caries. Cluster analysis has the advantage of group-

ing observations into homogenous, distinct clusters, which
we used to identify patterns by categorizing individuals
based on their beverage consumption. This allowed us to
study beverage consumption as a whole behavior, rather
than beverages, since people usually consume more than
one beverage per day. Using 2 days of 24 hour recall di-
etary assessments is a strength as it is a reliable measure
to study diet with demonstrable validity in nationwide
studies (Ahluwalia et al., 2016; Lee and Nieman, 1996).

Among our study limitations is that it is cross-sectional,
therefore, we cannot indicate causality. In addition, one
might challenge the accuracy of the 24-hour dietary recall
data and whether it represents the regular individual’s diet,
as well as the possibility of recall bias. This method asked
about the last 24-hours before the interview, and interview-
ers probed again about forgotten food. Interviewers were
adequately trained and used measuring guides to assess
respondents in reporting food amounts. We combined 2
days dietary recall data, which are needed to estimate ha-
bitual intakes and intakes of episodically consumed foods.
Although there is no single dietary intake assessment tool
that can measure intake perfectly, the 24-HR is a valid
method for national data and epidemiological study.

The relationship between caries and diet drinks re-
mains unclear, so more longitudinal studies are needed to
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determine causal relationships. We cannot yet recommend
consuming diet drinks to decrease dental caries based
only on this study. While these drinks are widely used
nowadays to reduce weight, research shows that they
induce heavier adults to consume more solid food (mainly
snacks) to compensate for the lost calories, compared to
adults consuming sugared beverages (Bleich et al., 2014).
In addition, the literature demonstrates a link between
diet drinks and LCS with multiple systemic diseases
including: diabetes, dementia and strokes and vascular
diseases (Gardener et al., 2012; Nettleton et al., 2009;
Pase et al., 2017; Suez et al., 2014).

Conclusion

Among a representative sample of US adults, diet drinks
were not associated with dental caries after adjusting for
confounders. This relationship needs to be interpreted
carefully, however, as diet drinks have been linked to
other systematic diseases. Additional studies need to be
conducted to establish the effect of diet drinks on caries.
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