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Abstract

Background Little is known about the relationship between oral health status and depressive symptoms in adults
in England. The aim of this study was to examine the longitudinal association between oral health parameters
and depressive symptoms in adults in England.

Methods Data were obtained from the English Longitudinal Study of Aging (ELSA), which included information

on self-rated oral health, oral impairment in daily life (Oral Impacts on Daily Performances, OIDP), and depressive
symptoms (Center for Epidemiologic Studies Depression Scale, CES-D) in 6790 adults aged > 50 years. Wave 3 data
were used as baseline, while Waves 5 and 7 were used for follow-up assessments. Logistic regression was used

to determine whether depressive symptoms at baseline anticipated self-rated oral health and OIDP and whether oral
health status (at baseline) was associated with the development of depressive symptoms at follow-up assessment.

Results Participants with poor self-rated oral health were at higher risk of developing depressive symptoms, even
after adjusting for behavioral, clinical, and sociodemographic characteristics (OR=1.69, 95% Cl 1.38-2.07). Similarly,
having oral impacts on daily performances were associated with the development of depressive symptoms: The

OR for developing depressive symptoms at Wave 5 or 7 was 2.19 (95% Cl 1.62-2.96) after adjustment for all covariates.
Participants with depressive symptoms at baseline were more likely to report poor self-rated oral health (OR=1.93,
95% Cl 1.52-2.44) or one or more oral impacts (OR=1.86, 95% Cl 1.45-2.40) at follow-up than those without depres-
sive symptoms at baseline, even after adjusting for confounders.

Conclusions In the present study, a bidirectional association was found between depressive symptoms and poor
oral health in older adults. Maintaining good oral health in older adults may be a protective factor against depressive
symptoms. Therefore, more attention should be paid to promoting oral health awareness in older adults, includ-

ing encouraging regular dental checkups, proper toothbrushing and flossing techniques, and healthy lifestyles.
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disorders (TMD) [1]. Dental caries is the most preva-
lent oral disease, affecting 44% of the world’s popula-
tion [2]. According to the 2017 Global Disease Burden
Study, oral diseases affected 3.5 billion people world-
wide in 2016 [3].

Oral diseases also share risk factors with some non-
communicable diseases including cardiovascular disease,
cancer, chronic respiratory disease, and diabetes such as
a poor, sugary diet and tobacco and alcohol use [4].

Moreover, oral health problems are not always iso-
lated from the rest of the body. On the contrary, they
can have a direct impact on quality of life. Oral Health
Related Quality of Life (OHRQoL) is a multidimen-
sional construct that can include both professional
measurement and subjective assessment of individual’s
oral health [5, 6].

Depression is one of the leading causes of disability [7]
and the most common mental disorder, affecting approx-
imately 300 million people worldwide [8]. One reason for
the increased incidence of depression may be the aging
population. It is expected that by 2030, one in six people
will be 60 years or older [9].

Previous studies have found an association between
OHRQoL and depression [10, 11]. Antidepressants can
cause dry mouth and subsequent trouble swallowing, or
bruxism [12]. Psychological reasons for poor oral health
include lack of self-interest and self-care, which are com-
mon in people with depressive symptoms. This leads to
the neglect of the dental hygiene, such as poor tooth-
brushing technique. Careless toothbrushing can lead to
gum recession and exposed cervical, which in turn can
lead to root caries [13].

On the other hand, an increasing number of lost and
decayed teeth leads to problems with daily activities such
as speaking and chewing. These limitations may lead
to lower self-esteem, resulting in social distancing and
poorer mental health [14].

Recent studies have found cross-sectional associa-
tions between oral health status and the occurrence of
depressive symptoms [15, 16]. There is also evidence of
increased risk of poor oral health in people with depres-
sion [11].

A Japanese longitudinal study showed that fewer teeth
and oral health problems were associated with depres-
sion. Nevertheless, the study ran over a period of 3 years,
while ours was conducted over 9 years [14]. However,
longitudinal studies in this area are still rare. There-
fore, the aim of this study was to assess the association
between oral health status and depressive symptoms
longitudinally. We also examined the role of some demo-
graphic, behavioural and clinical characteristics in the
association between poor oral health status and depres-
sive symptoms.
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Methods

Study population

The current study used a combined methodological
approach that included both cross-sectional and lon-
gitudinal designs. The data used in this study are from
the English Longitudinal Study of Aging (ELSA), a con-
tinuous cohort study of adults living in private house-
holds in England and born before March 1, 1952. A
total of 6790 adults were recruited, with a mean age
(+SD) of 64+9.5 years. ELSA collects data from the
same respondents every two years, known as “Waves”.
The first wave occurred in 2002, and the original sam-
ple was drawn from participants in the Health Survey
for England (HSE) in 1998, 1999, and 2001. In Wave
3 (2006/2007), the sample was updated to retain the
50-to 53-year-old age group. Wave 3 data were used as
baseline data in this study, while Wave 5 (2010/2011)
and Wave 7 (2014/2015) were considered as follow-up
assessments. Changes in both oral health parameters
and depressive symptoms were compared across waves
with baseline [17]. This study involved the analysis of
a secondary data source. At the time of data collection
ethical approval for all the ELSA waves was granted
from the South Central — Berkshire Research Ethics
Committee (21/SC/0030, 22nd March 2021). Informed
consent was gained from all participants. All methods
were performed in accordance with the relevant ELSA
guidelines and regulations.

Of the 9771 participants in ELSA Wave 3, a total of
6790 individuals were included in the current study.
Exclusion criteria were as follows: individualsyounger
than 50 years of age; participants with dementia and Alz-
heimer’s disease; missing data in a given wave on depres-
sive symptoms or oral health.

Assessment of depression

Depressive symptoms during the past week were meas-
ured with the 8-item CES-D. This included two aspects
of depression: depressed mood with five items (felt
depressed, was happy, felt lonely, enjoyed life, and felt
sad) and somatic complaints with three items (everything
was an effort, restless sleep, and could not get going)
[18]. Scores were categorized as no/low depressive symp-
toms (CES-D<4) and elevated depressive symptoms
(CES-D>4) according to previously published ELSA
studies [19, 20]. While the original CES-D scale consists
of 20 items, the 8-item CES-D is the most widely used
version. Its reliability and validity are comparable to the
20-item CES-D, and its reduction to the most relevant
questions makes it particularly appropriate for older
adults [21]. Many studies have used the CES-D to assess
depressive symptoms [22, 23].
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Assessment of oral health

Self-rated oral health information was collected by asking
participants about their oral health status over the past
year. Possible responses included "excellent", "very good",
"good", "fair", and "poor". These were categorized as
"good oral health" (excellent, very good, good) and "poor
oral health" (fair and poor).

Oral health outcomes were assessed using the OIDP
questionnaire. The OIDP is a self-administered instru-
ment that measures the impact of oral conditions on an
individual’s ability to perform eight daily activities: eat-
ing and enjoying food; speaking and pronouncing clearly;
cleaning teeth; sleeping and relaxing; smiling, laughing,
and showing teeth without embarrassment; maintaining
usual emotional state without being irritable; perform-
ing important work or social roles; and enjoying contact
with people during the past six months [24]. Possible
responses were categorized as "at least one oral condi-
tion" and "no oral condition". The dichotomization of the
variables may affect the results. For example, if the only
oral impairment is the inability to eat and enjoy eating,
this may not be associated with poor oral health. How-
ever, the above categorizations are widely used in studies
of self-rated oral health.

Covariates

Several demographic, lifestyle, and clinical variables were
included in the analysis of baseline characteristics. Soci-
odemographic variables included age, sex, and marital
status (married, partnered, single, divorced, widowed,
separated) dichotomized as married with a partner or
single/ no partner. Socioeconomic status (SES) was esti-
mated from the highest level of education (university
degree or equivalent, less than a university degree, or
no education). Lifestyle variables such as smoking sta-
tus (current smoker or non-smoker) and physical activ-
ity (PA) level (sedentary/low, moderate, or high) were
recorded. Frequency of alcohol consumption (a few times
a year or never, once or twice a month, once or twice a
week, three to four times a week, five to seven times a
week), which was recoded into fewer categories (never/
rare, occasional, 1-4 times/week, or > 5 times/week), was
also included in the analysis. In addition, existing comor-
bidities such as cardiovascular disease (arrhythmia, myo-
cardial infarction, congestive heart failure, angina, heart
murmur, and stroke) and diabetes were recorded.

Statistical analysis

First, baseline characteristics and longitudinal associa-
tions between oral health and elevated depressive symp-
toms were calculated using descriptive statistics. Second,
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logistic regression analyses were conducted to assess the
association between oral health at Wave 3 and the devel-
opment of elevated depressive symptoms at Waves 5
and 7. Individuals with elevated depressive symptoms at
Wave 3 were excluded from these analyses. Several mod-
els with different adjustments were considered: Model
1 assessed the strength of the association between oral
health and depressive symptoms with adjustment for
sociodemographic factors. Model 2 was adjusted for life-
style factors; model 3 included clinical factors.

Third, logistic regression analyses were performed to
assess the association between depressive symptoms at
Wave 3 and the development of poor oral health at Waves
5 and 7. Individuals with poor oral health at Wave 3 were
excluded and the same adjustment strategy as described
above was applied.

As previous studies have used logistic regression to
examine the association between oral health and depres-
sive symptoms, this was considered appropriate for this
study [10, 16].

Results are presented as odds ratios (OR) and con-
fidence intervals (CI). Statistical analyses of the
data were performed using IBM SPSS Statistics 28.0.
Results with a p-value <0.05 were defined as statisti-
cally significant.

A test for multicollinearity was performed using Col-
linearity Diagnosis as part of logistic regression. All vari-
ables were tested and the highest variance inflation factor
was 1.37, so all variables were considered to be independ-
ent contributors.

Results

In the total sample, the mean age was 64 +9.5 years, with
a range of 50 to 91 years. More than half of the partici-
pants (57.1%) were between 50 and 64 years old.

The majority of participants (56.2%) were female,
and 56.5% were married or living together. In addi-
tion, 17.6% of participants reported poor oral health
and 7.6% reported one or more oral conditions. Over-
all, 12.9% of participants reported elevated depressive
symptoms.

Those who reported poor self-rated oral health at base-
line had more depressive symptoms (23.7%) than those
who reported good oral health (10.8%).

Individuals with elevated depressive symptoms were
more likely to be older, female, less educated, a smoker,
and less physically active than those without elevated
depressive symptoms. A higher intake of alcohol con-
sumption was associated with lower rates of depressive
symptoms. Baseline characteristics of participants with
respect to depression status are shown in Table 1.
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Table 1 Baseline characteristics of the study sample regarding depressive symptoms; ELSA Wave 3 (n=6790)
Variables Total N (%) No depressive symptoms Depressive symptoms P values
(CES-D<4) N (%) (CES-D>4) N (%)
Age
50-64 3876 (57.1) 2455 (88.4) 322(11.6) <0.001
65-74 1821 (26.8) 1501 (87.6) 213(12.4)
>75 1093 (16.1) 861 (82.8) 179(17.2)
Sex
Male 2977 (43.8) 2134 (90.8) 217(9.2) <0.001
Female 3813 (56.2) 2683 (84.4) 497 (15.6)
Current marital status
Married/Partner 3833 (56.5) 2851 (91.1) 277 (8.9) <0.001
Single/Divorced/Widowed 2957 (43.5) 1966 (81.8) 437(18.2)
Education
University degree or equivalent 1287 (19.0) 917 (94.1) 57 (5.9) <0.001
Less than university 2462 (36.4) 1808 (89.2) 220(10.8)
No professional qualification 3023 (44.6) 2092 (82.7) 437 (17.3)
Smoking status
Current smoker 976 (15.4) 554 (78.2) 154 (21.8) <0.001
Not current smoker 5362 (84.6) 4261 (88.4) 560 (11.6)
Frequency of alcohol consumption
Never/rarely 1455 (24.9) 1000 (81.0) 234 (19.0) <0.001
Occasional 726 (12.4) 556 (88.4) 73(11.6)
1-4 times/week 2282 (39.0) 1699 (91.0) 169 (9.0)
>5 times/week 1385 (23.7) 1046 (91.0) 104 (9.0)
Physical activity
Sedentary/low 1740 (25.7) 1118 (76.8) 337(23.2) <0.001
Moderate 3574 (52.7) 2654 (89.7) 304 (10.3)
High 1469 (21.7) 1040 (93.4) 73 (6.6)
CcvD
Yes 1880 (27.7) 1363 (82.6) 287 (17.4) <0.001
No 4910 (72.3) 3454 (89.0) 427 (11.0)
Diabetes
Yes 583 (8.6) 412 (82.7) 86 (17.3) 0.002
No 6207 (91.4) 4405 (87.5) 628 (12.5)
Self-rated oral health
Good oral health 5596 (82.4) 4115 (89.2) 496 (10.8) <0.001
Poor oral health 1194 (17.6) 702 (76.3) 218(23.7)
OIDP
No oral impacts 6203 (91.9) 4514 (88.6) 580(11.4)
>1 oral impact 547 (8.1) 303 (69.3) 134 (30.7)

ELSA English Longitudinal Study of Ageing, CES-D Center for Epidemiologic Studies Depression Scale, CVD Cardiovascular diseases including abnormal heart rhythm,
myocardial infarction, congestive heart failure, angina, heart murmur, and stroke, Bold p values: p <0.05

Participants with poor self-rated oral health (17.6%)
or>1 oral impacts (8.1%) were less likely to be married
and physically active, had a lower educational level, and
were more likely to be smokers than those with good
self-rated oral health/no oral impacts. Poor oral health
was less common in individuals with higher alcohol
intake. Results are shown in Table 2.

The change in key variables

As Fig. 1 shows, the majority of participants with low
depressive symptoms at Wave 3 reported no change at
Waves 5 and 7.

Neither self-rated oral health nor OIDP is a consist-
ent variable, but the majority of participants with good
oral health and no oral impairments maintained this
condition throughout follow-up (Fig. 1).
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Table 2 Baseline characteristics of the study sample regarding self-rated oral health and OIDP; ELSA Wave 3 (n=6790)

Variables Total N (%) Good self-rated oral  Poor self-rated oral No oral impacts >1 oral impact
health N (%) health N (%)

Age

50-64 3876 (57.1) 3138(81.0) 738 (19.0) * 3563 (92.4) 291 (7.6)

65-74 1821 (26.8) 1530 (84.0) 291 (16.0) 1649 (91.2) 159 (8.8)

>75 1093 (16.1) 928 (84.9) 165 (15.1) 991 (91.1) 97 (8.9)
Sex

Male 2977 (43.8) 2424 (81.4) 553(18.6) 2722 (92.1) 233(7.9)

Female 3813 (56.2) 3172(83.2) 641 (16.8) 3481 (91.7) 314 (8.3)
Current marital status

Married/Partner 3833 (56.5) 3243 (84.6) 590 (15.4) * 3530(92.7) 276 (7.3) *

Single/Divorced/Widowed 2957 (43.5) 2353 (79.6) 604 (20.4) 2673 (90.8) 271(9.2)
Education

University degree or equivalent 1287 (19.0) 1102 (85.6) 185 (14.4) * 1203 (93.7) 81(6.3)*

Less than university 2462 (36.4) 2055 (83.5) 407 (16.5) 2253 (92.0) 196 (8.0)

No professional qualification 3023 (44.6) 2423 (80.2) 600 (19.8) 2733 (91.1) 267 (8.9)
Smoking status

Current smoker 976 (15.4) 710(72.7) 266 (27.3) * 839 (86.2) 134 (13.8) *

Not current smoker 5362 (84.6) 4504 (84.0) 858 (16.0) 4944 (92.6) 393 (7.4)
Frequency of alcohol consumption

Never/rarely 1455 (24.9) 1143 (78.6) 312(214)* 1303 (89.6) 152 (104) *

Occasional 726 (124) 594 (81.8) 132(18.2) 665 (91.6) 61(84)

1-4 times/week 2282 (39.0) 1929 (84.5) 353 (15.5) 2143 (93.9) 139 (6.1)

>5 times/week 1385 (23.7) 1202 (86.8) 183(13.2) 1289 (93.1) 96 (6.9)
Physical activity

Sedentary/low 1740 (25.7) 1344 (77.2) 396 (22.8) * 1511 (87.7) 211 (123)*

Moderate 3574 (52.7) 2960 (82.8) 614 (17.2) 3294 (92.6) 262 (74)

High 1469 (21.7) 1287 (87.6) 182 (124) 1392 (95.0) 74(5.0)
CcVvD

Yes 1880 (27.7) 1483 (78.9) 397 (21.1)* 1667 (89.3) 200 (10.7) *

No 4910 (72.3) 4113 (83.8) 797 (16.2) 4536 (92.9) 347 (7.1)
Diabetes

Yes 583 (8.6) 446 (76.5) 137 (23.5)* 519(90.3) 56 (9.7)

No 6207 (91.4) 5150 (83.0) 1057 (17.0) 5684 (92.0) 491 (8.0)
Depressive symptoms

CES-D<4 4817 (87.1) 4115 (85.4) 702 (14.6) * 4514 (93.7) 303 (6.3) *

CES-D=4 714(12.9) 496 (59.5) 218 (30.5) 580 (81.2) 134(18.8)

ELSA English Longitudinal Study of Ageing, CES-D Center for Epidemiologic Studies Depression Scale, CVD Cardiovascular diseases including abnormal heart rhythm,

myocardial infarction, congestive heart failure, angina, heart murmur, and stroke

":pvalue<0.05

Longitudinal associations between oral health

and depressive symptoms

Participants with elevated depressive symptoms who
had good self-rated oral health at Wave 3 had worse
self-rated oral health at Wave 5 (19.6%) than subjects
with no or low depressive symptoms at Wave 3 (9.1%).
Similarly, individuals with elevated depressive symp-
toms and no oral impairment at Wave 3 reported
more oral impairment at Wave 5 (14.1%) compared to

participants with no or low depressive symptoms at
Wave 3 (7.0%).

Similarly, an association was found between poor oral
health and the development of depressive symptoms.
Specifically, the percentage of participants with poor
self-rated oral health but no/low depressive symptoms at
Wave 3 who developed elevated depressive symptoms at
Wave 5 (15.6%) was higher than the percentage of partici-
pants with good self-rated oral health at Wave 3 (8.2%).
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Fig. 1 Development of depression, self-rated oral health and OIDP

Oral conditions also appeared to be associated with the
development of depressive symptoms: 18.6% of partici-
pants with at least one oral condition but no depressive
symptoms at Wave 3 reported depressive symptoms at
Wave 5, whereas the percentage of depressed patients at
Wave 5 who had no oral conditions at Wave 3 was 8.6%.

Development of poor depressive symptoms

To better understand the longitudinal relationship
between depressive symptoms and self-rated oral health
while controlling for potential confounders, we con-
structed three logistic regression models. The results of
the logistic regression analyses indicated that individuals
with poor self-rated oral health at Wave 3 were 1.80 (95%
CI: 1.46-2.22) times more likely to have depressive symp-
toms at Wave 5 and Wave 7. The odds ratio decreased
only slightly in fully adjusted models (OR=1.69, 95% CI:
1.38-2.07).

Slightly stronger associations were observed for oral
health impairment: those with one or more oral impacts
at Wave 3 were 2.36 (95% CI: 1.79-3.11) times more likely
to have depressive symptoms at Wave 5 and Wave 7. The
odds ratio decreased only slightly in fully adjusted mod-
els (OR=2.19, 95% CI: 1.62-2.96). This may be attributed

to the fact that depression can have many other causes,
that were not included in the study. The results are pre-
sented in Table 3.

Development of poor oral health

The results of the logistic regression analyses with poor
self-rated oral health and one or more oral impacts are
shown in Table 4, as the results at Waves 5 and 7 are pre-
sented in Table 4. Elevated depressive symptoms at Wave
3 were significantly associated with poor self-rated oral
health at Waves 5 and 7 (OR: 1.94, 95% CI: 1.57-2.39).
Similar results were found in the fully adjusted models
(OR: 1.93, 95% CI: 1.52—2.44).

Similarly, the odds of having>1 oral impairment at
Wave 5 and 7 were significantly higher among par-
ticipants with elevated depressive symptoms at Wave
3 (OR:2.04, 95% CI: 1.64-2.54), even after adjustment
for sociodemographic, lifestyle and clinical risk factors
(OR:1.86, 95% CI: 1.45-2.40).

Discussion

Using data from the English Longitudinal Study of Aging,
a bidirectional association was found between depres-
sive symptoms and poor oral health in older adults:



Zwick et al. BMC Oral Health (2023) 23:1029

Page 7 of 10

Table 3 Logistic regression analysis for the association of oral health at Wave 3 with depressive symptoms at Waves 5 and 7

Model 1 Model 2 Model 3
OR (95% Cl) OR (95% CI) OR (95% ClI)
Wave 5&7 depressive symptoms
W3 good self-rated oral health 1 1 1
W3 poor self-rated oral health 1.57(1.31-1.88) 1.66 (1.46-2.02) 1.69 (1.38-2.07)
0.03 0.06 0.06

Wave 5&7 depressive symptoms
W3 no oral impacts 1

2.34(1.77-3.09)
0.03

W3>1 oral impacts

1

2.18(1.61-2.94)
0.06

1

2.19(1.62-2.96)
0.06

Model 1: adjusted for sociodemographic variables

Model 2: Model 1 + lifestyle factors

Model 3: Model 2 + clinical factors

Participants with depressive symptoms in wave 3 were excluded
OR odds ratio, Cl confidence interval, W3 Wave 3

Table 4 Logistic regression analysis for associations of depressive symptoms at Wave 3 with oral health at Waves 5 and 7

Model 1 OR (95% ClI)

Model 2 OR (95% ClI) Model 3 OR (95% ClI)

Wave 5&7 self-rated oral health
W3 No depressive symptoms 1

W3 Depressive symptoms 1.91(1.54-2.37)
0.02
Wave 5&7 One or more oral impacts
W3 No depressive symptoms 1
W3 Depressive symptoms 1.99 (1.59-2.48)
0.02

1 1

1.93 (1.53-2.45) 1.93 (1.52-2.44)
0.04 0.04

1 1

1.88 (1.47-2.42) 1.86 (1.45-2.40)
0.03 0.03

Model 1: adjusted for sociodemographic variables

Model 2: Model 1 + lifestyle factors

Model 3: Model 2 + clinical factors

Participants with poor oral health in wave 3 were excluded
OR odds ratio, C/ confidence interval, W3 Wave 3

Individuals with poor oral health and no depressive
symptoms at baseline were more likely to report elevated
depressive symptoms at 4- and 8-year follow-up than
subjects with good oral health at baseline. In addition,
individuals with depressive symptoms and good oral
health at baseline were more likely to report poor oral
health at 4- and 8-year follow-up than participants with-
out depressive symptoms at baseline.

To our knowledge, this is the first study to examine the
bidirectional association between depressive symptoms
and oral health in a community sample of older adults
over an eight-year period.

Our findings are consistent with previous cross-
sectional studies examining the association between
depressive symptoms and oral health [10, 15, 16, 25].
For instance, a study conducted in Germany with a sam-
ple of 3075 older adults reported an association between

poorer oral health-related quality of life and higher risk
of depression and anxiety [10].

Similarly, Aldosari et al. conducted a study of 9799 par-
ticipants and found that depressive symptoms were asso-
ciated with a higher number of missing teeth [16].

Some longitudinal studies also examined the associa-
tion between depressive symptoms and self-rated oral
health [5, 14, 26]: Ohi et al. found that impaired oral
health-related quality of life predicted the development
of depressive symptoms within 4 years in a sample of 296
older people [5]. Furthermore, in a study with a sample of
14279 elderly Japanese, depressive symptoms were more
common in those with fewer teeth and more oral health
problems [14]. What our study adds to these findings is
the bidirectional approach and repeated assessment of
depressive symptoms and oral health in a large, commu-
nity-based sample.
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The exact mechanisms behind the link between oral
health and depression are not yet fully understood.
However, it is likely that multiple factors are involved.
For example, poor oral health can lead to pain and dis-
comfort, which can affect quality of life and exacerbates
depressive symptoms [25]. In addition, poor oral health
can lead to social isolation and low self-esteem, which
are known risk factors for depression [27]. Conversely,
depression can have a negative impact on oral health, as
people with depression are more likely to neglect their
oral hygiene [15] and engage in unhealthy behaviors such
as smoking, alcohol consumption [12], and reduced phys-
ical activity, which in turn can contribute to oral health
problems [28]. Alcohol consumption has been associated
with poor oral health [29], and depressive symptoms [30]
in previous studies. However, in our study, higher alcohol
consumption was associated with lower levels of depres-
sive symptoms, and poor oral health, which may be due
to the subjective measure.

Previous studies have shown that low socioeconomic
status, as measured by income and education level, is
associated with poorer oral health [31] and higher risk
of depression [32]. High dental care costs and low level
of education, which result in lower oral health awareness
can lead to missed dental appointments. This can lead
to the development of oral disease and a corresponding
decline in overall health [33].

Moreover, depression and poor oral health share sev-
eral common concomitants, including diabetes and
cardiovascular disease (CVD). Depressive symptoms
increase the risk of developing diabetes [34], which is
strongly associated with the development of periodontitis
[35]. Periodontitis has also been identified as a risk factor
for CVD [36], which is often associated with depressive
symptoms [37].

In addition, antidepressants can cause xerostomia
and consequently reduce OHRQoL. Decreased salivary
flow results in reduced buffering capacity for organic
acids, leading to oral diseases such as dental caries [12].
Medication, especially for depression, was not included
in the current study, which may have biased the results.
However, dry mouth can lead to dental caries, especially
in combination with a poor diet. This shows that many
factors influence (oral) health, and it remains difficult to
take them all into account.

The longitudinal design, large sample size, assessment
of bivariate associations, and inclusion of potentially con-
founding variables can be considered strengths of the
current study.

The present study also has some limitations. Depres-
sive symptoms were measured using a self-report scale
rather than clinical measures. The CES-D does not take
into account the diagnosis, history, and treatment of
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depression. A structured clinical interview for depres-
sion would provide more information for the diagnosis
of depression, which unfortunately was not available in
ELSA. Oral health status was also assessed using a self-
report scale, which may introduce reporting bias. ELSA
is designed as a nationally representative sample, but
the majority of participants in the current study were
caucasian, which affects generalizability to other ethnic
groups. ELSA also includes the UK population, which
may not be generalizable to adults in other countries.

Attrition is always a problem in large older cohorts
such as ELSA. It is possible that participants with
depression are more likely to drop out of the study,
which could lead to an underestimation of underlying
associations. In addition, as with all observational stud-
ies, there may be unmeasured or unknown predictors.
The large time intervals between waves with available
data on oral health and depressive symptoms can also
be seen as a limitation.

The implications of the link between oral health and
depression are important for both patients and health
care providers. It is important that patients understand
the importance of good oral health to promote overall
well-being and prevent depression. This includes regu-
lar dental checkups, proper brushing and flossing tech-
niques, and healthy lifestyle choices such as abstaining
from tobacco and limiting alcohol consumption.

Conclusions

A healthcare provider’s ability to recognize the bidirec-
tional relationship between oral health and depression
and to address both aspects of a patient’s health in a
holistic and integrated manner is crucial. By recogniz-
ing the bidirectional relationship between these two
aspects of health, we can work to improve overall well-
being and reduce the burden of depression on individu-
als and society as a whole.

Abbreviations

ELSA English Longitudinal Study of Ageing

OIDP Oral Impacts on Daily Performances

CES-D Center for Epidemiologic Studies Depression Scale
T™MD Temporomandibular disorders

OHRQolL  Oral Health Related Quality of Life

WHO World Health Organization

Acknowledgements

We would like to thank the UK Data Archive for providing the ELSA data. ELSA
was developed by a team of researchers based at University College London,
the Institute of Fiscal Studies and the National Centre for Social Research.
Neither the data producers nor the funders of the data collection, nor the

UK Data Archive, take any responsibility for the analyses or interpretations
presented here.

ELSA is funded by the US National Institute on Aging (NIA) and a consortium
of UK government departments.



Zwick et al. BMC Oral Health (2023) 23:1029

Authors’ contributions

L.Z. did the data processing, contributed to data analysis and manuscript writ-
ing. N.S. and M.S. contributed to data analysis, interpretation of the findings
and manuscript writing. All authors read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. The authors did
not receive support from any organization for the submitted work.

Availability of data and materials

The datasets generated and analysed during the current study are not publicly
available, as permission to share them has not been granted by the English
Longitudinal Study of Ageing (ELSA), but are available from the corresponding
author on reasonable request.

Declarations

Ethics approval and consent to participate

This study involved the analysis of a secondary data source and no partici-
pants were directly involved in the present study. The English Longitudinal
Study of Ageing has received ethical approval from the South Central — Berk-
shire Research Ethics Committee (21/5C/0030, 22nd March 2021). Informed
consent was gained from all participants. All methods were performed in
accordance with the relevant ELSA guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 9 June 2023 Accepted: 28 November 2023
Published online: 20 December 2023

References

1. Wong FMF, Ng YTY, Leung WK. Oral Health and Its Associated Factors
Among Older Institutionalized Residents-A Systematic Review. Int J
Environ Res Public Health. 2019;16(21):4132. https://doi.org/10.3390/ijerp
h16214132. Published 2019 Oct 26.

2. Pitts NB, Twetman S, Fisher J, Marsh PD. Understanding dental caries as a
non-communicable disease. Br Dent J. 2021;231(12):749-53.

3. Dye BA.The Global Burden of Oral Disease: Research and Public Health
Significance. J Dent Res. 2017;96(4):361-3.

4. Petersen PE, Baez RJ, Ogawa H. Global application of oral disease
prevention and health promotion as measured 10 years after the 2007
World Health Assembly statement on oral health. Community Dent Oral
Epidemiol. 2020;48(4):338-48.

5. OhiT, Murakami T, Komiyama T, Miyoshi Y, Endo K, Hiratsuka T, et al.

Oral health-related quality of life is associated with the prevalence and
development of depressive symptoms in older Japanese individuals: The
Ohasama Study. Gerodontology. 2022;39(2):204-12.

6. Lindmark U, ErnsthBravell M, Johansson L, Finkel D. Oral health is essential
for quality of life in older adults: A Swedish National Quality Register
Study. Gerodontology. 2021;38(2):191-8.

7. James SL, Abate D, Abate KH, Abay SM. Global, regional, and national
incidence, prevalence, and years lived with disability for 354 diseases
and injuries for 195 countries and territories, 1990-2017: a system-
atic analysis for the Global Burden of Disease Study 2017. Lancet.
2018;392(10159):1789-858.

8. Nobis A, Zalewski D, Waszkiewicz N. Peripheral Markers of Depression.

J Clin Med. 2020;9(12):3793. https://doi.org/10.3390/jcm9123793. Pub-
lished 2020 Nov 24.

9. WHO. Ageing and health. Available from: https://www.who.int/news-
room/factsheets/detail/ageing-and-health. Accessed 30 Nov 2021.

10. Hajek A, Konig HH. Oral health-related quality of life, probable depression
and probable anxiety: evidence from a representative survey in Germany.
BMC Oral Health. 2022,22(1):9.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Page 9 of 10

. Oancea R, Timar B, Papava |, Cristina BA, llie AC, Dehelean L. Influence

of depression and self-esteem on oral health-related quality of life in
students. J Int Med Res. 2020;48(2):300060520902615. https://doi.org/10.
1177/0300060520902615.

. Stepovi¢ M, Staji¢ D, Rajkovic¢ Z, Marici¢ M, Sekuli¢ M. Barriers affecting the

oral health of people diagnosed with depression: A systematic review.
Slovenian J Public Health. 2020;59(4):273-80.

. AlQranei MS, Balhaddad AA, Melo MAS. The burden of root caries:

Updated perspectives and advances on management strategies. Gero-
dontology. 2021;38(2):136-53.

. Yamamoto T, Aida J, Kondo K, Fuchida S, Tani Y, Saito M, et al. Oral Health

and Incident Depressive Symptoms: JAGES Project Longitudinal Study in
Older Japanese. J Am Geriatr Soc. 2017;65(5):1079-84.

. Skoskiewicz-Malinowska K, Malicka B, Zietek M, Kaczmarek U. Oral

health condition and occurrence of depression in the elderly. Medicine
(Baltimore). 2018;97(41):e12490. https://doi.org/10.1097/MD.0000000000
012490.

. Aldosari M, Helmi M, Kennedy EN, et al. Depression, periodontitis, caries

and missing teeth in the USA, NHANES 2009-2014. Fam Med Community
Health. 2020,8(4):e000583. https://doi.org/10.1136/fmch-2020-000583.

. Steptoe A, Breeze E, Banks J, Nazroo J. Cohort Profile: The English Longitu-

dinal Study of Ageing. Int J Epidemiol. 2013;42(6):1640-8.

. Zhang Y, Ting RZ, Lam MH, Lam SP, Yeung RO, Nan H, et al. Measuring

depression with CES-D in Chinese patients with type 2 diabetes: the
validity and its comparison to PHQ-9. BMC Psychiatry. 2015;15:198.
Venturelli R, Blokland A, de Oliveira C, Machuca C, Watt RG. Oral health
and depressive symptoms: findings from the English Longitudinal Study
of Ageing. Br Dent J. 2021. https://doi.org/10.1038/s41415-021-2603-1.
Advance online publication.

Au B, Smith KJ, Gariepy G, Schmitz N. C-reactive protein, depressive
symptoms, and risk of diabetes: results from the English Longitudinal
Study of Ageing (ELSA). J Psychosom Res. 2014;77(3):180-6.

Karim J, Weisz R, Bibi Z, ur Rehman S. Validation of the Eight-ltem Center
for Epidemiologic Studies Depression Scale (CES-D) Among Older Adults.
Curr Psychol. 2014;34(4):681-92.

AlJameel AH, Watt RG, Brunner EJ, Tsakos G. Earlier depression and later-
life self-reported chewing difficulties: results from the Whitehall Il studly. J
Oral Rehabil. 2015;42(2):98-104.

Hybels CF, Bennett JM, Landerman LR, Liang J, Plassman BL, Wu B. Trajec-
tories of depressive symptoms and oral health outcomes in a community
sample of older adults. Int J Geriatr Psychiatry. 2016;31(1):83-91.

Glilcan F, Nasir E, Ekback G, Ordell S, Astrem AN. Change in Oral Impacts
on Daily Performances (OIDP) with increasing age: testing the evaluative
properties of the OIDP frequency inventory using prospective data from
Norway and Sweden. BMC Oral Health. 2014;14:59.

Zhang Z,TianY, Zhong F, Li CF, Dong SM, Huang Y, et al. Association
between oral health-related quality of life and depressive symptoms in
Chinese college students: Fitness Improvement Tactics in Youths (FITYou)
project. Health Qual Life Outcomes. 2019;17(1):96.

Kunrath |, Silva AER. Oral health and depressive symptoms among older
adults: longitudinal study. Aging Ment Health. 2021;25(12):2265-71.
Hajek A, Konig HH. The Association between Oral Health-Related Qual-
ity of Life, Loneliness, Perceived and Objective Social Isolation-Results
of a Nationally Representative Survey. Int J Environ Res Public Health.
2021;18(24):12886. https://doi.org/10.3390/ijerph182412886. Published
2021 Dec 7.

Sanchez GFL, Smith L, Koyanagi A, Grabovac |, Yang L, Veronese N,

et al. Associations between self-reported physical activity and oral
health: a cross-sectional analysis in 17,777 Spanish adults. Br Dent J.
2020;228(5):361-5.

Birkovd A, Hubkové B, Cizmarova B, Bolerézska B. Current View on the
Mechanisms of Alcohol-Mediated Toxicity. Int J Mol Sci. 2021;22(18):9686.
https://doi.org/10.3390/ijms22189686. Published 2021 Sep 7.

Pedrelli P, Borsari B, Lipson SK, Heinze JE, Eisenberg D. Gender Differ-
ences in the Relationships Among Major Depressive Disorder, Heavy
Alcohol Use, and Mental Health Treatment Engagement Among College
Students. J Stud Alcohol Drugs. 2016;77(4):620-8.

Farmer J, Phillips RC, Singhal S, Quinonez C. Inequalities in oral health:
Understanding the contributions of education and income. Can J Public
Health. 2017;108(3):e240-5.


https://doi.org/10.3390/ijerph16214132
https://doi.org/10.3390/ijerph16214132
https://doi.org/10.3390/jcm9123793
https://www.who.int/news-room/factsheets/detail/ageing-and-health
https://www.who.int/news-room/factsheets/detail/ageing-and-health
https://doi.org/10.1177/0300060520902615
https://doi.org/10.1177/0300060520902615
https://doi.org/10.1097/MD.0000000000012490
https://doi.org/10.1097/MD.0000000000012490
https://doi.org/10.1136/fmch-2020-000583
https://doi.org/10.1038/s41415-021-2603-1
https://doi.org/10.3390/ijerph182412886
https://doi.org/10.3390/ijms22189686

Zwick et al. BMC Oral Health

32.

33.

34

35.

36.

37.

(2023) 23:1029

KimYS, Kim HN, Lee JH, Kim SY, Jun EJ, Kim JB. Association of stress,
depression, and suicidal ideation with subjective oral health status and
oral functions in Korean adults aged 35 years or more. BMC Oral Health.
2017;17(1):101.

Walther C, Aarabi G, Valdez R, et al. Postponed Dental Appointments
Due to Costs Are Associated with Increased Loneliness-Evidence from
the Survey of Health, Ageing and Retirement in Europe. Int J Environ Res
Public Health. 2021;18(1):336. https://doi.org/10.3390/ijerph18010336.
Published 2021 Jan 5.

Freitas C, Deschenes S, Au B, Smith K, Schmitz N. Risk of Diabetes in Older
Adults with Co-Occurring Depressive Symptoms and Cardiometabolic
Abnormalities: Prospective Analysis from the English Longitudinal Study
of Ageing. PLoS ONE. 2016;11(5): e0155741.

Borgnakke WS. IDF Diabetes Atlas: Diabetes and oral health - A two-way
relationship of clinical importance. Diabetes Res Clin Pract. 2019;157:
107839.

Sanchez P, Everett B, Salamonson Y, Ajwani S, Bhole S, Bishop J, et al. Oral
health and cardiovascular care: Perceptions of people with cardiovascular
disease. PLoS ONE. 2017;12(7): e0181189.

Meng R, Yu C, Liu N, He M, Lv J, Guo Y, et al. Association of Depression
With All-Cause and Cardiovascular Disease Mortality Among Adults in
China. JAMA Netw Open. 2020;3(2): €1921043.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.3390/ijerph18010336

	Oral health-related quality of life and depressive symptoms in adults: longitudinal associations of the English Longitudinal Study of Ageing (ELSA)
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study population
	Assessment of depression
	Assessment of oral health
	Covariates
	Statistical analysis

	Results
	The change in key variables
	Longitudinal associations between oral health and depressive symptoms
	Development of poor depressive symptoms
	Development of poor oral health

	Discussion
	Conclusions
	Acknowledgements
	References


