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Can Caregiver Reports Reflect Dental Treatment Needs of 

Patients with Intellectual and Developmental Disabilities?

Juhea Changa

Purpose: This study aimed to obtain the oral health-related factors of patients with intellectual and developmental
disabilities (IDD) from family caregivers and to relate caregiver-perceived risk factors to dental treatment needs of 
patients.

Materials and Methods: A total of 120 dyads of patients (mean [SD] age = 29.1 [8.4] years) and their family care-
givers (mean [SD] age = 56.5 [9.5] years) were included. Data were obtained from self-administered question-
naires by caregivers and oral examinations by a dentist. Oral health conditions of patients were analysed in
different age groups using paired t-tests. Caregiver-perceived oral health conditions of patients and dentist-
assessed caries and periodontal disease were compared using Pearson’s chi-squared and Fisher’s exact tests. Re-
lationships between patient factors and treatment needs were analysed using multiple logistic regression. 

Results: Tooth pain, chewing difficulty, and reasons for the last dental visit were associated with high numbers of 
decayed teeth (DT) (p < 0.05). Overall oral health condition of patients rated by caregivers was related to high DT
and the Community Periodontal Index (CPI) score (p < 0.05). Well-maintained dental care of caregivers was associ-
ated with lower numbers of DT and less urgent treatment needs of patients (p < 0.05). 

Conclusion: There were caregiver-perceived factors indicating dental treatment needs of patients with IDD. Proxy reports
by caregivers can be used as risk predictors for ongoing dental problems of patients with communication limitations.
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People with intellectual and developmental disabilities
(IDD) are prone to oral health problems, resulting in a 

higher prevalence of periodontal disease and caries devel-
opment compared to their non-disabled counterparts.6

Caregivers are often frustrated by barriers imposed on den-
tal treatment of patients with IDD despite their high treat-
ment needs.3 Among the many obstacles, communication
limitations in particular are known to be the main challenge
for patients with IDD who require health care provision.14

These patients are in a similar situation to young children
who are uncooperative due to avoidance behaviour.15 Ado-
lescent and adult patients have permanent dentition that

can present with more complications and extensive prob-
lems than children, resulting in more serious consequences 
of unmet treatment needs. Moreover, engagement by dental
practitioners with patients with IDD is difficult to initiate
because preoperative screenings such as medical and den-
tal histories, determining problem severity, and performing
oral examinations and other evaluations, are restricted. At
this point, caregiver reports can be useful to provide valid 
information on the oral health status of patients and to as-
sist in professional assessments.  

Regarding with proxy reports of oral health conditions,
most studies have focused on young children with their par-rr
ents. A previous study by this author included the patients
with intellectual disabilities cared for by professional care-
givers in institutional facilities.4 It demonstrated that oral
hygiene and periodontal disease were similarly rated both
by caregivers and dentists, but assessments for decayed 
and missing teeth were influenced by patient and caregiver 
circumstances. This study provided more detailed question-
naires and conducted oral examinations in a clinical set-
ting. In addition, the study population included family care-
givers that were more knowledgeable about their patients
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and mainly assisted in their daily activities. The aims of the
study were firstly to evaluate how family caregivers reported 
the oral health conditions of patients with IDD, and sec-
ondly to determine how patient and caregiver factors were
related to dentist-assessed disease status and treatment
urgency. The hypothesis was that caregiver-perceived fac-
tors would be indicative of dental treatment needs of pa-
tients with IDD.

MATERIALS AND METHODS

Study Design

This study included a total of 120 dyads of patients
(mean ± SD age/range = 29.1 ± 8.4)/13–59 years) with
intellectual disabilities and their main caregivers
(mean ± SD age/range = 56.5 ± 9.5/22–83 years). The 
patients received dental treatment under general anaesthe-
sia (GA) at the National Dental Care Center for Persons with
Disabilities, Seoul National University Dental Hospital from
June 2018 through February 2020. The inclusion criteria
were as follows: family caregivers of (1) patients older than
12 years and (2) patients deemed ineligible for conven-
tional dental treatment due to their intellectual and cogni-
tive limitations. Exclusion criteria were as follows: family 
caregivers (1) accompanying the patients but who were not
the primary caregivers, and (2) declining to participate in
the study or not comprehending the questionnaires. The
study design was thoroughly explained to the participating 
caregivers and approved with their written consents. Data
obtained from (1) oral examinations conducted by a dentist 
and (2) survey questionnaires answered by a caregiver con-
stituted a dyad. The Seoul National University Dental Hospi-
tal Institutional Review Board approved the study 
(CRI18006).

Questionnaires 

The self-administered questionnaires included items on so-
ciodemographic characteristics, oral health conditions, and
dental behaviours of both patients and caregivers. Four sub-

sets of independent variables were included: (1) patient
demographic factors, (2) patient dental factors, (3) care-
giver demographic factors, and (4) caregiver dental factors.
Demographic factors for patients were sex, age, disabilities
(onset, type, and severity), medications, GA history, meal 
types, assistance of daily living, and caregiver types. Dental 
factors for patients were as follows: pain in teeth, untreated
cavities, missing teeth, gum bleeding with and without 
toothbrushing, toothbrushing pattern, amount of saliva, 
chewing and swallowing difficulty, experience of scaling, 
dental flossing, cooperation with dental treatment, intervals
and reasons for dental visits, last cavity treatment, and 
overall impression of oral health status. Demographic fac-
tors for caregivers were sex, age, marital status, education, 
patient relationships, occupation, and economic status. 
Dental factors for caregivers were the same as those for 
patients except for cooperation toward dental treatment. 

Oral Examination

The index of DMFT (decayed, missing, and filled teeth) was
determined based on WHO criteria.20 Decayed teeth (DT)
were recorded as present when a lesion in a pit or fissure or 
on a smooth tooth surface has an unmistakable cavity, un-
dermined enamel, or a detectably softened floor or wall.
Teeth with carious lesions in contact with previous restora-
tions (secondary caries) were also recorded as DT. Teeth 
lost due to periodontal issues and injury were not counted
as missing teeth (MT). The decision was based on clinical 
documentation including caregiver interviews and clinical 
and radiographic examination under GA. Periodontal status 
was recorded using the Simplified Oral Hygiene Index (OHI-
S) and Community Periodontal Index (CPI). The OHI-S was 
the sum of the Debris Index and Calculus Index on six rep-
resentative tooth surfaces, with each index scored from 0
(no debris and calculus) to 3 (debris and calculus covering
more than 2/3 of tooth surfaces).11 Six surfaces were se-
lected from four posterior and two anterior teeth for exami-
nation. In posterior teeth, the buccal surfaces of the maxil-
lary first molars and the lingual surfaces of the manidbular 
first molars were chosen. In anterior teeth, the labial sur-rr

Table 1  Oral health conditions of patients included in the study

Age

Mean (SD) numbers of teeth with caries experience Mean (SD) scores of the periodontal index 
Dental 

trauma§

(%) DT MT FT DMFT
Debris 
index

Calculus 
index

Oral hygiene 
index CPI

< 30 years 3.52 (3.87) 1.02 (2.15) 5.36 (4.88) 10.05 (7.36) 0.29 (0.10) 0.25 (0.14) 0.29 (0.10) 1.92 (0.59) 16.7

≥ 30 years 4.20 (4.28) 1.39 (2.00) 6.06 (4.45) 11.65 (6.53) 0.28 (0.10) 0.29 (0.11) 0.28 (0.10) 2.35 (0.65) 11.7

Total 3.83 (4.06) 1.18 (2.08) 5.68 (4.68) 10.77 (7.01) 0.28 (0.10) 0.27 (0.13) 0.28 (0.10) 2.12 (0.65) 28.3

p-values 0.36 0.33 0.42 0.21 0.52 0.05 0.52 < 0.01 0.69*

§Prevalence of patients having experienced traumatic dental injury. *p-value from chi-squared tests.
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faces of the maxillary right and the mandibular left central
incisors were chosen. In the absence of the above-men-
tioned teeth, the adjacent molars and anterior teeth on the
opposite side were selected instead. The CPI evaluated gin-
gival bleeding (CPI = 1), calculus deposition (CPI = 2), and 
deep probing pocket depths (4–5mm, CPI = 3 and ≥6 mm, 
CPI = 4).2 Dental erosion and trauma status were recorded
by severity and number of involved teeth. Finally, treatment
urgency was rated as follows: 1 = preventive or routine
treatment needed, 2 = prompt treatment including scaling
needed, and 3 = immediate treatment needed due to pain 
or infection of dental and/or oral origin.20

Statistical Analysis

Caries experience and periodontal index were compared 
using t-tests between the two age groups (< 30 and
≥ 30 years). Pearson’s chi-squared test and Fisher’s exact 
test were used to compare proportions among the patient
and caregiver characteristics for subcategories of disease
status. Multiple logistic analysis was used to determine re-
lationships between patient factors and treatment needs. 
For this analysis, samples that contained any missing or 
unknown values (unmarked or answered with ‘I don’t know’) 
were excluded. Also, all independent variables were in-

cluded in regression analysis, except those that were pre-
dominantly categorised into a single type (patients’ GA his-
tory, main caregiver type, and caregivers’ marital status) or 
too diverse to be categorised (caregivers’ occupation). Data
were analysed using SAS version 23.0 (SAS Institute; Cary, 
NC, USA) with alpha = 0.05. 

RESULTS

Table 1 compares caries and periodontal conditions in two
age groups of patients (< 30 years vs ≥ 30 years). The
mean (SD) numbers of DT and DMFT of the patients were 
3.83 (4.06) and 10.77 (7.01), respectively. DT, MT, FT, and
DMFT did not differ statistically significantly between the 
two groups. Patients with CPI scores of 1, 2, or ≥ 3 com-
prised 7.5%, 76.7%, and 15.8% of total patients, respec-
tively. The mean (SD) CPI score was 2.35 (0.65) in the
group ≥ 30 years and 1.92 (0.59) in the group < 30 years,
which was a statistically significant difference (p < 0.05).

The caregiver response rates were dissimilar in each
part of the questionnaires (Tables 2 to 4). The response 
rates were 100% for patient and caregiver demographic fac-
tors, 56.7% to 96.7% for patient dental factors, and 78.3%

Table 2  Distribution of caries incidence related to caregiver-reported dental characteristics of patients

Patient characteristics 
No. of 
cases

Decayed teeth (DT), % of cases

p-values0 1~2 3~5 >5

Tooth pain No 35 31.4 45.7 17.1 5.7 <0.01

Yes 52 13.5 23.1 26.9 36.5

Bleeding
gums on
brushing

Never or sometimes 52 21.2 38.5 17.3 23.1 0.29

Often or always 68 13 (19.1) 17 (25.0) 20 (29.4) 18 (26.5)

Bleeding
gums without 
brushing

Never 71 13 (18.3) 28 (39.4) 16 (22.5) 14 (19.7) 0.09

Sometimes, often, 
or always

49 11 (22.4) 9 (18.4) 13 (26.5) 16 (32.7)

Chewing 
difficulty 

No 41 12 (29.3) 13 (31.7) 11 (26.8) 5 (12.2) 0.03

Yes 66 9 (13.6) 21 (31.8) 13 (19.7) 23 (34.8)

Amount of 
saliva

Insufficient 25 6 (24.0) 6 (24.0) 5 (20.0) 8 (32.0) 0.49

Normal or sufficient 38 5 (13.2) 14 (36.8) 10 (26.3) 9 (23.7)

Overall oral 
health
condition

Very poor 30 4 (13.3) 5 (16.7) 4 (13.3) 17(56.7) <0.01

Poor 52 9 (17.3) 19 (36.5) 16 (30.8) 8 (15.4)

Average or good 37 11 (29.7) 13 (35.1) 8 (21.6) 5 (13.5)

Reasons for 
the last dental 
visit

Check-up, cleaning,
or scaling

54 12 (22.2) 17 (31.5) 19 (35.2) 6 (11.1) 0.03

Problems other than pain 41 6 (14.6) 12 (29.3) 7 (17.1) 16 (39.0)

Pain or discomfort 25 6 (24.0) 8 (32.0) 3 (12.0) 8 (32.0)
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Bleeding gums without brushing and poorer-rated oral
health conditions were related to higher treatment urgency 
(p < 0.05). 

DISCUSSION

This study investigated how family caregivers perceived the 
oral health status of patients with IDD, and how caregiver 
perception reflected the treatment needs of the patients. 
Several symptomatic characteristics of patients reported by 
caregivers coincided with advanced caries and periodontal 
disease, resulting in urgent treatment needs. 

Previous studies on the proxy reports of oral health con-
ditions have mostly focused on the parents of young chil-
dren with early childhood caries.5,9,10,18 The literature is
very scarce on adolescent and adult populations suffering
from IDD with the associated communication limitations. In
this age group, permanent dentition is established, and
dental problems become complicated when periodic check-
ups and interventions are deficient.17 Global epidemiologi-
cal studies indicate that caries prevalence peaks at 
25 years of age, largely because young adults neglect oral 

to 100% for caregiver dental factors. Table 2 shows the dis-
tribution of caries incidence related to caregiver-reported
patient characteristics. Tooth pain, chewing difficulty, poorer 
oral health conditions, and recent history of dental visit 
other than check-ups were related to higher numbers of DT 
(p < 0.05). Table 3 shows the distribution of periodontal
conditions. Gums that bled without brushing were associ-
ated with higher scores of OHI-S (p < 0.05). Poorer-rated 
oral health conditions were associated with higher CPI
scores (p < 0.05). Table 4 shows urgent treatment needs 
confirmed by dentist assessments. Among the cases, treat-
ment urgency levels 1, 2, and 3 comprised 5.0%, 53.3%, 
and 41.7%, respectively. Factors contributing to treatment 
urgency level 3 as opposed to levels 1 or 2 were sex, tooth 
pain, bleeding gums, chewing difficulty, poorer-rated oral
health condition, and recent dental visits due to pain or 
discomfort (p < 0.05).

In simple logistic regression analysis, several factors
among patient and caregiver characteristics were detected
with relation to DT, CPI, and treatment urgency (p < 0.05,
Table 5). Multiple logistic regression analysis revealed sig-
nificant predictors of DT and treatment urgency (Table 6). 
Tooth pain was related to higher numbers of DT (p < 0.05). 

Table 3  Distribution of periodontal health conditions related to caregiver-reported dental characteristics of patients

Patient characteristics
No. of 
cases

Simplified Oral Hygiene Index (OHI-S),
% of cases

Community Periodontal Index 
(CPI), % of cases

< 2 2–4 ≥ 4 p-values 1–2 3–4 p-values

Tooth pain No 35 17.1 60.0 22.9 0.76 85.7 14.3 0.71

Yes 52 11.5 63.5 25.0 82.7 17.3

Bleeding gums
on brushing

Never or 
sometimes

52 19.2 55.8 25.0 0.23 84.6 15.4 0.91

Often or always 68 8.8 66.2 25.0 83.8 16.2

Bleeding gums
without brushing

Never 71 19.7 57.7 22.5 0.05 84.5 15.5 0.90

Sometimes, often, 
or always

49 4.1 67.3 28.6 83.7 16.3

Chewing
difficulty 

No 41 14.6 61.0 24.4 0.93 85.4 14.6 0.78

Yes 66 12.1 63.6 24.2 83.3 16.7

Amount of saliva Insufficient 25 16.0 68.0 16.0 0.48 88.0 12.0 1.00

Normal or 
sufficient

38 15.8 55.3 28.9 86.8 13.2

Overall oral 
health condition

Very poor 30 10.0 63.3 26.7 0.73 80.0 20.0 0.03

Poor 52 11.5 59.6 28.8 76.9 23.1

Average or good 37 18.9 62.2 18.9 97.3 2.7

Reasons for the
last dental visit

Check-up, cleaning,
or scaling

54 13.0 53.7 33.3 0.34 85.2 14.8 0.43

Problems other 
than pain

41 14.6 70.7 14.6 87.8 12.2

Pain or discomfort 25 12.0 64.0 24.0 76.0 24.0
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health maintenance after leaving school. This situation be-
comes more serious for the adult population with IDD, be-
cause they tend to resist oral-hygiene measures such as 
toothbrushing, and parental guidance decreases as the pa-
tients age. Therefore, oral hygiene maintenance and accep-
tance of professional dental care become more difficult for 
those with IDD. Another challenge of this study group is the
severity of communication limitations. Intellectual disabili-
ties (ID) are largely heterogeneous in nature, ranging from 
mild to profound.19 Most oral health studies have included
populations with a mild degree of communication deficiency 
and adequate cooperation for examinations – one example 
being groups with Down Syndrome. These mildly ID groups 
can be investigated on a larger scale and more similar to
epidemiological research on the general population. In this 
study, patients were suffering from a severe degree of ID 
and behavioural issues, and neither home nor professional
dental care were easily achievable. Their treatment needs 
involved more serious concerns, because access to dental 

professionals was limited, and ongoing problems were ag-gg
gravated with time. Since patients’ dependence on others
for daily living activity is considerable, the caregivers’ re-
sponsibilities for oral health care are critical.16 It was first 
hypothesised that caregivers could perceive dental prob-
lems suffered by their patients, even though such patients
were not able to clearly express their feelings. As a result, 
caregiver-perceived symptoms would be indicative of exist-
ing diseases and treatment needs. 

In this study, main family caregivers were able to detect
patients’ symptoms associated with presence of caries and
periodontal diseases. Conventionally, higher incidence of 
toothaches among young children is regarded as an indica-
tor of insufficient dental care.1,13 This study clearly sup-
ported that tooth pain was the most pronounced symptom
associated with multiple areas of untreated decay and ur-
gent treatment needs. In this study, many carious teeth re-
quired endodontic treatment due to the extent of the cari-
ous lesions. These advanced cases of caries contributed to 

Table 4  Patient characteristics according to treatment urgency by dentist assessment

Patient characteristics No. of cases

Treatment urgency§, % of cases

p-values1 or 2 3

Sex Male 76 65.8 34.2 0.03

Female 44 45.5 54.5

Age (years) <30 66 60.6 39.4 0.58

≥30 54 55.6 44.4

Tooth pain No 35 80.0 20.0 <0.01

Yes 52 40.4 59.6

Bleeding gums on
brushing

Never or sometimes 52 59.6 40.4 0.01

Often or always 68 57.4 42.6

Bleeding gums
without brushing

Never 71 67.6 32.4 0.01

Sometimes, often, or always 49 44.9 55.1

Chewing difficulty No 41 68.3 31.7 0.09

Yes 66 51.5 48.5

Amount of saliva Insufficient 25 72.0 28.0 0.12

Normal or sufficient 38 52.6 47.4

Overall oral health
condition

Very poor 30 23.3 76.7 <0.01

Poor 52 63.5 36.5

Average or good 37 81.1 18.9

Reasons for the last
dental visit

Check-up, cleaning, or scaling 54 75.9 24.1 <0.01

Problems other than pain 41 46.3 53.7

Pain or discomfort 25 40.0 60.0

§Intervention urgency by the WHO criteria. 1 = preventive or routine treatment needed; 2 = prompt treatment (including scaling) needed; 3 = immediate 
(urgent) treatment needed (pain/infection of dental and/or oral origin).
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Table 5  Simple logistic regression analysis of patient and caregiver characteristics related to treatment needs

Treatment needs Characteristics Odds ratio 95% CI p-values

DT
(number of decayed
teeth)

Patient-related

Type of care Home and daycare (Ref)

Home 3.37 1.02–11.13 0.05

Type of meals Normal consistency (Ref)

Soft or liquid 2.62 1.10–6.22 0.03

Tooth pain No (Ref)

Yes 5.86 2.22–15.46 <0.01

Overall oral health condition Average or good (Ref)

Poor 1.58 0.66–3.77 0.30

Very poor 4.31 1.53–12.09 0.01

Caregiver-related

Economic status Good (Ref)

Average 3.29 1.16–9.35 0.03

Poor 4.50 1.39–14.61 0.01

Last scaling < 6 months (Ref)

6-12 months 1.18 0.48–2.90 0.72

≥ 12 months 2.45 1.03–5.81 0.04

Untreated cavity No (Ref)

Yes 2.41 1.04–5.58 0.04

CPI
0 = no periodontal ds.
1 = bleeding
2 = calculus
3 = pocket 4–5mm
4 = pocket ≥ 6mm

Patient-related

Age < 30 (Ref)

≥ 30 4.27 1.43–12.78 0.01

Overall oral health condition Average or good (Ref)

Poor 10.80 1.34–87.24 0.03

Very poor 9.00 1.02–79.55 0.05

Treatment urgency
1 = preventive
2 = prompt
3 = urgent

Patient-related

Sex Male (Ref)

Female 2.31 1.08–4.93 0.03

Disability type Intellectual disability (Ref)

Developmental disability 0.41 0.17–0.99 0.05

Others 0.68 0.27–1.70 0.41

Caring type Home and daycare (Ref)

Home only 6.00 1.30–27.74 0.02

Reasons for the last dental
visit

Check-up, cleaning, or 
scaling (Ref)

Problems other than pain 3.65 1.52–8.76 0.00

Pain or discomfort 4.73 1.72–13.05 0.00

Tooth pain No (Ref)

Yes 5.91 2.18–15.99 0.00

Bleeding gums without
brushing

No (Ref)

Yes 2.56 1.21–5.43 0.01

Overall oral health condition Average or good (Ref)

Poor 2.47 0.91–6.69 0.08

Very poor 14.08 4.33–45.83 <0.01

Caregiver-related

Last scaling < 6 months (Ref)

6-12 months 1.26 0.50–3.20 0.62

> 12 months 2.47 1.00–5.87 0.04
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Table 6  Multiple logistic regression analysis of caregiver-perceived patient characteristics related to DT, CPI, and 
treatment urgency

Patient characteristics Odds ratio 95% CI p-values

DT
(number of decayed
teeth)

Sex Male (Ref)

Female 0.94 0.30–2.92 0.91

Age (years) <30 (Ref)

≥30 0.99 0.35–2.82 0.99

Tooth pain No (Ref)

Yes 4.38 1.30–14.71 0.02

Bleeding gums with
brushing

No (Ref)

Yes 1.46 0.51–4.22 0.48

Bleeding gums without
brushing

No (Ref)

Yes 1.33 0.42–4.16 0.63

Chewing difficulty No (Ref)

Yes 1.34 0.40–4.46 0.64

Overall oral health
condition

Average or good (Ref)

Poor 2.60 0.73–9.34 0.14

Very poor 3.70 0.81–16.83 0.09

Reasons for the last
dental visit

Check-up, cleaning, or scaling (Ref)

Problems other than pain 0.45 0.12–1.69 0.24

Pain or discomfort 0.36 0.10–1.33 0.13

CPI
0 = no periodontal ds.
1 = bleeding
2 = calculus
3 = pocket 4–5mm
4 = pocket ≥ 6mm

Sex Male (Ref)

Female 1.63 0.40–6.66 0.50

Age (years) <30 (Ref)

≥30 3.62 0.80–16.52 0.10

Tooth pain No (Ref)

Yes 0.58 0.13–2.66 0.48

Bleeding gums with
brushing

No (Ref)

Yes 1.50 0.37–6.13 0.57

Bleeding gums without
brushing

No (Ref)

Yes 1.86 0.45–7.78 0.39

Chewing difficulty No (Ref)

Yes 1.23 0.25–5.97 0.80

Overall oral health
condition

Average or good (Ref)

Poor 7.67 0.80–73.25 0.08

Very poor 4.54 0.35–58.15 0.25

Reasons for the last
dental visit

Check-up, cleaning, or scaling (Ref)

Problems other than pain 0.60 0.10–3.46 0.57

Pain or discomfort 2.00 0.39–10.15 0.41

Treatment urgency
1 = preventive
2 = prompt
3 = urgent

Sex Male (Ref)

Female 1.57 0.46–5.36 0.47

Age (years) <30 (Ref)

≥30 0.72 0.22–2.38 0.59

Tooth pain No (Ref)

Yes 3.29 0.84–12.84 0.09

Bleeding gums with
brushing

No (Ref)

Yes 1.32 0.42–4.18 0.64

Bleeding gums without
brushing

No (Ref)

Yes 3.94 1.21–12.86 0.02

Chewing difficulty No (Ref)

Yes 0.72 0.19–2.76 0.63

Overall oral health
condition

Average or good (Ref)

Poor 1.90 0.46–7.95 0.38

Very poor 5.58 1.01–29.23 0.04

Reasons for the last
dental visit

Check-up, cleaning, or scaling (Ref)

Problems other than pain 1.42 0.35–5.70 0.62

Pain or discomfort 2.92 0.74–11.52 0.13
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the presence of painful teeth and higher treatment needs
(treatment urgency level 3). Bleeding without brushing was 
shown to be a more significant sign than that with brushing,
representing poor oral hygiene status (high OHI-S). As an 
established measurement, bleeding upon probing is an
early and sensitive sign of gingival inflammation.12 Particu-
larly for the IDD group with poor oral hygiene, bleeding 
gums can be an easy predictor of periodontal problems de-
tected by a third person. It is readily recognisable by care-
givers, because patients are often assisted during feeding,
washing, and toothbrushing. Despite insufficient tooth-
brushing, most patients did not show severe periodontal
breakdown. The mean (SD) CPI score was 2.12 (0.65), and 
only 15.8% of cases exhibited development of periodontal
disease (CPI ≥ 3). However, higher CPI scores were more
pronounced in the older group (≥ 30 years). A previous 
study on age-related oral health status of adolescents and
adults with ID demonstrated that poor plaque and gingival 
indices were more evident in older (≥ 20 years) than 
younger (< 20 years) groups.17 Therefore, even the initial
stage of periodontal problems (gingival bleeding and calcu-
lus deposition) in young adults with IDD should be carefully 
monitored in risk assessment. Additionally, caries experi-
ence did not differ between age groups, revealing similarly 
high unmet treatment needs in general. Altogether, the hy-yy
pothesis of this study was accepted.

Another intriguing question was whether caregiver factors 
would influence the patients’ oral health conditions. In the 
author’s previous study, institutional caregivers of adults
with ID exhibited different oral health perceptions according 
to their own dental care habits and working conditions.4 It
was determined that family caregivers can be more attentive
to patients, and their awareness of oral health conditions
may be less influenced by circumstances. In addition, the
dental behaviours of family-member caregivers would have a
greater effect on the oral health profiles of their patients 
than other (professional) caregivers. In this study, family 
caregivers rated the overall oral health conditions of their 
patients relative to the severity of problems, such as the 
presence of multiple untreated carious lesions, advanced 
periodontal disease, and overall treatment urgency. Regard-
ing the dental attitudes and behaviours of parents and chil-
dren, it was common to find that the parents were more at-
tentive to their own oral health care, and that their children
exhibited better profiles of oral health status.7,8 In this 
study, the patients were middle-aged, and the influence of 
parental guidance was less than in the case of young chil-
dren. Still, the patients showed lower treatment urgency, 
since the caregivers received their last scaling more re-
cently (Table 5). Caregivers’ well-established oral health hab-
its motivated them to seek dental care for their patients,
despite patients’ insufficient cooperation. Other favourable
indicators of oral health maintenance of caregivers, such as
better economic status and absence of untreated caries,
were also related to the lower treatment needs of patients. 

Considering the severity of intellectual and cognitive defi-
ciency of patients, seeking health care services is mainly 
dependent on the caregivers’ decision. Nevertheless, care-

givers have limited knowledge of their patients’ problems,
and it makes them unable to properly ask for intervention. 
This study attempted to incorporate as many variables as 
possible that could be influenced by the main caregivers 
who assist in the daily activities of their patients. However,
some questions seemed difficult for caregivers to answer.
For example, 43.3% responded as ‘don’t know’ to the ques-
tion such as ‘do you think your patient has enough saliva in
his/her mouth?’ In the statistical analysis, all missing or 
unanswered responses were excluded, resulting in hetero-
geneous response rates depending on the nature of ques-
tions. In future studies, the sample sizes must be increased 
and more relevant factors should be revealed in association
with progressing disease status. When a structured ques-
tionnaire containing items related to clinically relevant vari-
ables is provided, caregivers can become better aware of 
the seriousness of their patients’ oral health conditions and
effectively deliver the information to dental practitioners. In
addition, caregivers’ awareness will motivate them to strive
for more optimal oral health outcomes in their patients. 
Eventually, lifetime cost and risk of dental treatment will be 
reduced for this susceptible special-needs population.

CONCLUSION

Family-member caregivers were able to detect the dental 
problems of patients with severe IDD. Tooth pain, gums 
bleeding without brushing, and poor oral health condition 
were representative indicators of treatment urgency of pa-
tients. Caregiver reports of oral health status can be useful 
for predicting dental treatment needs and motivating oral
health maintenance of patients with intellectual and devel-
opmental limitations. 
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