
1. Introduction

The oral health status in the older people is unsatisfactory.

Older people tend to score negatively on the physical, mental, and

social aspects of oral health-related quality of life (OHRQoL).1 Pa-

tients’ OHRQoL results can serve as supplementary means of eva-

luation for patients’ clinical treatment requirements, and thus also

represent a key factor in medical care decision-making.2

Studies on the OHRQoL of institutionalized older people have

confirmed that oral disease symptoms (e.g., mouth dryness, tooth

caries, inappropriate dentures, or gum pain), sociodemographic

characteristics,3 health risk behaviors,4 oral health behaviors,5 saliva

flow rate, and the ability to chew food6 are all correlated with

OHRQoL. Most studies have used clinical examinations to determine

the relationship between patients’ oral disease symptoms and

OHRQoL. However, this approach is difficult to implement in long-

term care (LTC) institutions where oral healthcare services are

limited.7

Self-perceived mouth dryness and deterioration of the self-

perceived ability to chew food are generally the main factors that

cause patients to assess their oral condition as being abnormal and

prompt them to seek treatment.8 Therefore, this study by assessing

the OHRQoL of institutionalized older people in Taiwan and ex-

ploring whether it varied according to their sociodemographic

characteristics, health risk behaviors, oral health behaviors, self-

perceived mouth dryness, and self-perceived ability to chew food.

This study determined the key predictors of institutionalized older

people’s OHRQoL.

2. Methods

2.1. Participants

This study employed purposive sampling to select 27 legally

registered LTC institutions from Changhua County and Taichung

City. After providing the LTC institutions with written information

explaining the research purpose and content, 15 LTC institutions

agreed to participate in the study. The inclusion criteria were older

people who (1) had clear cognitive function and were willing to sign

an informed consent form and (2) had lived in the given LTC in-

stitution for at least 1 month. Potentially eligible participants were

recommended by the LTC institutions and contacted by the research

staff. After those willing to participate had signed their informed

consent form, trained interviewers conducted face-to-face inter-

views with them. This study collected data from August 2014 to

March 2015. A total of 577 eligible institution-dwelling older people

were identified, 568 of whom were willing to participate in this

International Journal of Gerontology 14 (2020) 71�76

https://doi.org/10.6890/IJGE.202002_14(1).0015

Original Article

A Cross-sectional Assessment of Oral Health-related Quality of Life in
Institutionalized Older People

Yao-Ming Cheng
a
, Shao-Huan Lan

b
, Shou-Jen Lan

a
, Yen-Ping Hsieh

c *

a
Department of Healthcare Administration, Asia University,

b
School of Pharmaceutical Sciences and Medical Technology, Putian University,

c
Department of

Long-term Care, National Quemoy University, Kinmen, Taiwan

A R T I C L E I N F O

Accepted 21 May 2019

Keywords:

oral hygiene,

institutionalized older people,

oral health-related quality of life

S U M M A R Y

Background: This study focused on institutionalized older people’s self-perceived oral status to investi-

gate factors influencing their Taiwanese Short-form of the Oral Health Impact Profile (OHIP-7T) scores.

Methods: Subjects were 536 institutionalized residents in central Taiwan. Information concerning self-

perceived ability to chew food, self-perceived mouth dryness, sociodemographic characteristics, health

risk behaviors, oral health status, a number of types of commonly used oral healthcare tools served and

OHIP-7T was collected via face-to-face interview questionnaires. Linear regression analysis was con-

ducted to determine the best masticatory factor that could serve as a predictor of OHIP-7T scores.

Results: The average OHIP-7T score was 4.85 (standard deviation: 5.50). Through regression analysis,

five factors influencing the OHIP-7T score were determined, namely, age (B = 0.023, t = –2.257, 95% CI =

-0.007 to -0.096), chewed/did not chew betel quid (B = 0.855, t = 2.58, 95% CI = 0.532 to 3.883), mouth-

wash use (B = 0.155, t = –2.38, 95% CI = -0.066 to -0.672), self-perceived ability to chew food (B = 0.027, t

= –4.70, 95% CI = -0.074 to -0.179), and self-perceived mouth dryness (B = 0.041, t = 7.21, 95% CI = 0.217

to 0.379). In mean tests comparing two groups with high and low OHIP-7T, three variables achieved

statistical significance, namely body mass index (BMI), activities of daily living (ADL), and using a

toothbrush as an oral cleaning tool.

Conclusion: The results confirmed that institutionalized older people’s self-perceived oral status is an

effective factor influencing OHIP scores.
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study. In total, 568 questionnaires were distributed, and 536 valid

questionnaires were returned. Subsequently, power analysis was

conducted on the 536 valid samples. After using G*Power software

to conduct post hoc calculations, the power analysis of the two-

tailed test revealed an effect size index of 0.3, a power of 0.99, and

an � level of 0.05. This study was approved by the Institutional Re-

view Board of Cheng Ching General Hospital (HP140026). All re-

search procedures adhered to the Declaration of Helsinki.

2.2. Measurements

This study employed a structured questionnaire to collect data

and construct the measurement tools. During questionnaire devel-

opment, this study referenced previously developed reliable and

valid scales and conducted a literature review to investigate factors

that influenced oral health-related quality of life,9–16 on the basis of

which the sociodemographic characteristics of institutionalized

older adults and self-perceived mouth dryness among older adults

were obtained. Furthermore, the content validity of the question-

naire was evaluated to determine the research validity. Three pro-

fessionals with over 3 years of oral-care experience in LTC institu-

tions were invited to evaluate the questionnaire items to determine

their suitability and content inclusiveness. After the professionals

examined the questionnaire and considered their requirements

and integrity, the researchers revised the questionnaire content

based on the professionals’ suggestions to produce the final ques-

tionnaire.

2.2.1. Taiwanese Short-form of the Oral Health Impact

Profile (OHIP-7T)

Translation and verification of OHIP-7 was developed and ve-

rified in 2013. The OHIP-7T developed by Kuo et al. (2013) exhibits

favorable reliability, validity, and sensitivity.17 Because of the item

selection process, the total OHIP-7T score can only be regarded as a

reflection of the overall OHIP concept, but cannot measure OHIP

statuses in multiple facets.17

Table 1 shows the seven OHIP items. The items were scored

from 0 (never) to 4 (usually), with a maximum score of 28. Low

scores indicated more satisfactory quality of life in terms of oral

health. Studies have found that the Cronbach’s � of the OHIP-7T

scores among community-dwelling adults in Taiwan aged over 40

years old, over 65 years old, and undergoing prosthesis treatment

were 0.94,18 0.83,17 and 0.79,17,18 respectively. In the present study,

the Cronbach’s alpha of the participants’ OHIP-T7 scores was 0.91.

2.2.2. Self-perceived ability to chew food

Because studies have already indicated significant correlation

between older adults’ ability to chew and the OHRQoL,13 this study

developed a scale based on foods commonly available in Taiwanese

buffet restaurants. Foods that older people frequently ate were

selected to aid in assessing their self-perceived ability to chew food.

Twenty-four foods were grouped into four categories. Category 1

featured hardness (eight types of fruit that were not marinated, not

overly ripe or soft, or not made into juice), category 2 featured

chewiness (four types of fresh food and meat), category 3 featured

fracturability (eight types of cooked vegetables, mainly stir-fried and

stewed), and category 4 featured viscosity (four types of viscous

food).19 The highest score in each category was 8, with a maximum

total score of 32. A high score indicated favorable chewing ability.

The Cronbach’s alpha for this scale was 0.93.

2.2.3. Self-perceived mouth dryness

Self-perceived mouth dryness is a critical factor in low OHRQoL

scores.16 The questionnaire in this part of the study was formulated

with reference to other mouth dryness–related studies or scales.20,21

This scale comprised of nine items, which were scored from 1 (never)

to 5 (usually), with a maximum score of 45. A high score indicated

severe self-perceived mouth dryness in institutionalized older peo-

ple. Table 2 shows the institutionalized older people’s self-perceived

mouth dryness symptoms. Cronbach’s � revealed that the question-

naire had good internal consistency and reliability (� = 0.80).

The sociodemographic characteristics of institutionalized older

people were examined in this study (Table 3). The Barthel Activities

of Daily Living Index (ADL) scale with a maximum score of 100 was

adopted. Participants with scores greater than 81 can care for them-

selves. By contrast, participants with scores ranging from 61–80,

31–60, and < 30 are defined as having mild, moderate, and severe

disabilities, respectively.22

Sociodemographic characteristics also included body mass in-

dex (BMI) in the previous month, number of diseases diagnosed by

physicians within the last half-year, and health risk behaviors. In-

stitutionalized older people’s oral health behavior and the types of

oral healthcare tools they commonly used were also examined.9–11

2.3. Statistical analyses

The OHIP-7T results were calculated in three steps: (1) cal-

culating the total score of the OHIP-7T responses from items 1 to 7

to obtain the overall score; (2) dividing OHIP-7T responses into three

categories by severity, namely, “never/rarely,” “occasionally,” and

“often/usually,” to determine their distribution; and (3) dividing the

participants into two groups by the median total OHIP-7T score,

which was 2. Institutionalized older people scoring 0–2 had a high

quality of life, and were therefore referred to as the high OHIP-7T

group; those scoring 3–28 had a low quality of life, and were there-

fore referred to as the low OHIP-7T group. First, descriptive analysis

was adopted to determine the conditions of institutionalized older

people. This study employed the residents’ ADL scores to reveal the
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Table 1

Institutionalized older people’s total scores on and responses to the OHIP-7T.

Never/hardly ever Occasionally Fairly ofen/very often
Items

N (%) N (%) N (%)
Mean SD

Q1. Sensed that something is wrong with the teeth or dentures 420 (78.40) 53 (9.90) 063 (11.80) 1.33 0.68

Q2. Have to stop during a meal 444 (82.83) 38 (7.10) 054 (10.10) 1.27 0.63

Q3. Uncomfortable during eating 447 (83.40) 35 (6.52) 054 (10.07) 1.27 0.63

Q4. Cannot concentrate 467 (87.13) 33 (6.16) 36 (6.72) 1.20 0.54

Q5. Difficulty pronouncing words 476 (88.81) 25 (4.70) 35 (6.53) 1.18 0.53

Q6. Difficulty dealing with daily work or activities 481 (89.74) 21 (3.92) 34 (6.34) 1.17 0.52

Q7. Not satisfied with life in general 236 (44.03) 234 (43.66) 066 (12.31) 1.68 0.68

OHIP-7T total 236 (44.0)0 234 (43.70) 66 (12.3) 4.85 5.50

Note: OHIP-7T: Taiwanese Short-form of the Oral Health Impact Profile; N = 536.



relationship between disability and oral health behavior. Second,

differences between the high and low OHIP-7T groups were de-

termined for all variables. �2 tests were adopted for categorical

variables. Because the coefficient of variation (CV) for numerous

items was abnormally high, the Mann–Whitney test was adopted to

evaluate the consecutive variables. Third, after examining the OHIP-

related literature, the five main factors (17 variables) were revealed

as crucial influence factors for OHIP.9–16 The thereby setting the total

OHIP-7T score as a dependent variable and the five main factors as

independent variables. Furthermore, the forced entry method was

adopted to evaluate the influence of each factor on OHIP.

3. Results

The total average OHIP-7T score was 4.85 (standard deviation

[SD]: 5.50). Most institutionalized older people answered “never/

rarely” on the OHIP-7T, with the proportion of such answers ranging

from 44% to 89.8% by item. Institutionalized older people who

answered “occasionally” were the second largest group, with the

proportion of such answers ranging from 3.9% to 43.6% by item.
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Table 2

Self-perceived mouth dryness.

All High OHIP-7T group Low OHIP-7T group

N = 536 N = 273 N = 263Items

Mean (SD) Mean (SD) Mean (SD)

Significant

1. I feel dryness in my mouth 2.08 (1.07) 1.86 (1.01) 2.31 (1.08) 0.000
M

2. I feel dryness in my lips 1.98 (1.01) 1.74 (0.91) 2.24 (1.03) 0.000
M

3. I feel my gums are swollen, hurt, and hot and dry 1.30 (0.72) 1.12 (0.40) 1.49 (0.91) 0.000
M

4. I need moisture such as soup or water to help me swallow my food 1.92 (1.15) 1.73 (1.08) 2.12 (1.19) 0.000
M

5. I need to get up to drink water at night 2.07 (1.19) 1.90 (1.16) 2.25 (1.20) 0.001
M

6. I often feel dryness in my mouth after finishing a meal 1.73 (0.94) 1.53 (0.83) 1.94 (1.00) 0.000
M

7. I have difficulty eating dry food 1.93 (1.12) 1.73 (1.04) 2.15 (1.17) 0.000
M

8. I feel dryness in my nose 1.35 (0.73) 1.23 (0.62) 1.48 (0.81) 0.000
M

9. I feel dryness in my eyes 1.63 (0.88) 1.47 (0.81) 1.80 (0.92) 0.000
M

Total score 16.01 (5.48)0 14.30 (4.70)0 17.78 (5.67)0 0.000
M

Note. NS not statistically significant at 0.05 level.
M

p-value was differences between hight/lowe OHIP-7T were tested by Mann-Whitney test.

Table 3

Sociodemographic characteristics of institutionalized older people.

All High OHIP-7T group Low OHIP-7T group

N = 536 N = 273 N = 263Variable

N (% or SD) N N

Significant

Age 77.13 (SD: 10.71) 77.61 (SD: 10.76) 76.62 (SD: 10.65) 0.26 (NS)
M

Average time of LTC institution stay 3.35 (SD: 3.24) 3.11 (SD: 3.14) 3.60 (SD: 3.32) 0.07 (NS)
M

Average number of diseases diagnosed 2.09 (SD: 1.43) 1.99 (SD: 1.38) 2.19 (SD: 1.48) 0.12 (NS)
M

BMI 22.91 (SD: 3.86)0 23.27 (SD: 4.07)0 22.53 (SD: 3.59)0 0.03
M

ADL

Severe disabilities (0–30) 089 (16.6%) 38 051

Moderate disabilities (31–60) 121 (22.6%) 56 065

Mild disabilities (61–80) 095 (17.7%) 52 043

Self-care (� 81) 231 (43.1%) 127 104

Total score 68.11 (SD: 29.32) 71.90 (SD: 27.97) 64.16 (SD: 30.20) 0.002
M

Gender

Male 236 (44.0%) 112 124 0.15 (NS)
C

Female 300 (56.0%) 161 139

Type of LTC institution

LTC institutions 15 (2.8%) 008 007 0.64 (NS)
C

Domiciliary care institutions 346 (64.6%) 181 165

Nursing homes 175 (32.6%) 084 091

Education

Illiterate 213 (39.70%) 112 101 0.57 (NS)
C

Elementary school 214 (39.90%) 103 111

Junior high school and above 109 (20.3%)0 058 051

Do you have a smoking?

No 0395 (73.70%) 212 183 0.06 (NS)
C

Have smoked, no more than 5 packs 008 (1.50%) 005 003

Have smoked, over than 5 packs 133 (24.8%) 056 077

Do you have chewed/did not chew betel quid

No 494 (92.2%) 262 232 0.001
C

Yes 42 (7.8%) 011 031

Have you been drinking in the past year?

No 474( 88.4%) 247 227 0.13 (NS)
C

Yes 062 (11.6%) 026 036

Note: NS not statistically significant at 0.05 level. Activities of daily living was ADL; body mass index was BMI.
C

p-value was differences between hight/lowe OHIP-7T were tested by Chi-square test.
M

p-value was differences between hight/lowe OHIP-7T were tested by Mann-Whitney test.



Institutionalized older people who answered “often/usually” were

the fewest, with the proportion of such answers ranging from 6.3%

to 12.31% by item (Table 1).

The institutionalized older people in this study had an average

age of 77.13 years (SD: 10.71 years), have stayed in LTC institutions

for an average of 3.35 years, had been diagnosed with an average of

2.09 diseases within the last 6 months, an average BMI of 22.91

(kg/m2). Among the institutionalized older people, 236 were male

and 300 were female. Most of the institutionalized older people,

specifically 39.7% and 39.9%, were illiterate or had elementary

school education, respectively. In the institutionalized older peoples’

health-risk behaviors dimension, most residents (73.7%) did not

smoke. 92.2% and 88.4% of the institutionalized older peoples had

not chewed betel nuts or consumed alcohol in the past year, re-

spectively. The average ADL score of the institutionalized older

peoples in this study was 68.11.

The institutionalized older peoples’ average tooth-brushing

frequency was 1.69 times/day and their average frequency of

mouthwash use was 1.14 times/day. In this study, 60.8% of the

institutionalized older peoples exhibited a total ADL score greater

than 61, thereby demonstrating the ability to conduct oral health

care. The participants with total ADL scores ranging from 31–60

could conduct oral health care with the assistance of caregivers. By

contrast, participants with severe disabilities (total ADL < 30) were

entirely reliant on caregivers to conduct oral health care. More than

90% of the participants had not received dental cleaning within the

last 6 months. The average number of oral healthcare tools they fre-

quently used was one, namely, toothbrushes (81.5%). Their average

self-perceived ability to chew food was 20.37. Of all the food items

assessed, participants had the most unsatisfactory performance for

chewing, and the most satisfactory performance for fracturability

(Table 4).

Table 5 shows the relative analysis between the 10 ADL items

and oral health behaviors. Within the table, the “tooth-brushing

item” of the “toothbrush daily oral cleaning times” category in the

“oral healthcare tools” was positively correlated with the 10 ADL

items. The correlation between the tooth-brushing item and the 10

ADL items ranged from 0.09–0.224, signifying a slight correlation.23

The correlation coefficients between sponge toothbrush usage and

the other functions were between -0.1 and -0.3, demonstrating a

fair degree of correlation.23

The average total score of self-perceived mouth dryness was

16.01, with mouth dryness and getting up at night to drink water

being scored with relative severity (Table 2).

The variables with significant differences were BMI, ADL,

chewed/did not chew betel quid, type of tooth-brushing tools, self-

perceived ability to chew food, and self-perceived mouth dryness

(Tables 3–5). The results indicated that, compared with the low

OHIP-7 group, the high OHIP-7 group had slightly higher BMI, more

favorable ADL, did not chew betel quid, used mouthwash rinsing

more frequently, and had more satisfactory self-perceived ability to

chew food and self-perceived mouth dryness.
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Table 4

Oral health behavior and self-perceived ability to chew food of institutionalized older people.

All High OHIP-7T group Low OHIP-7T group

N = 536 N = 273 N = 263Variable

N (% or SD) N N

Significant

Oral health behavior

Had received dental cleaning within the last half-year

No 488 (91.04%) 247 241 0.64(NS)
C

Yes 48 (8.96%) 026 022

Oral healthcare tools

Toothbrush

No 099 (18.5%) 041 058 0.04
C

Yes 437 (81.5%) 232 205

Mouthwash

No 495 (92.4%) 255 240 0.35(NS)
C

Yes 41 (7.6%) 018 023

Dental floss

No 496 (92.5%) 251 245 0.59(NS)
C

Yes 40 (7.5%) 022 018

Sponge toothbrush

No 523 (97.6%) 269 254 0.14(NS)
C

Yes 13 (2.4%) 004 009

Gauze

No 534 (99.6%) 273 261 0.14(NS)
C

Yes 02 (0.4%) 000 002

Average number of oral healthcare tools 1.00 (SD: 0.54) 1.01 (SD: 0.52) 0.98 (SD: 0.55) 0.44(NS)
M

Daily oral cleaning times

Number of tooth brushing 1.69 (SD: 1.32) 1.79 (SD: 1.14) 1.59 (SD: 1.13) 0.03
M

Number of mouthwash 1.138 (SD: 1.44)0 1.359 (SD: 1.49)0 1.27 (SD: 1.39) 0.65(NS)
M

Self-perceived ability to chew food

Dardness 5.28 (SD: 2.21) 5.67 (SD: 2.17) 4.81 (SD: 2.24) 0.000
M

Fracturability 5.93 (SD: 0.42) 6.31 (SD: 2.36) 5.44 (SD: 2.50) 0.000
M

Chewiness 4.41 (SD: 2.59) 4.76 (SD: 2.72) 3.91 (SD: 2.45) 0.000
M

Viscosity 4.78 (SD: 3.27) 5.19 (SD: 3.15) 4.30 (SD: 3.35) 0.001
M

Total score 20.37 (SD: 9.00)0 21.36 (SD: 9.46)0 18.33 (SD: 9.16)0 0.000
M

Note: NS not statistically significant at 0.05 level.
C

p-value was differences between hight/lowe OHIP-7T were tested by Chi-square test.
M

p-value was differences between hight/lowe OHIP-7T were tested by Mann-Whitney test.



In linear regression analysis, the total OHIP-7T score served as

the dependent variable, whereas sociodemographic characteristics,

health risk behaviors, and total scores for self-perceived ability to

chew food and self-perceived mouth dryness served as independent

variables. Forced-entry regression analysis was adopted. For adjust

variables mutually and elimination confounding. The R2 was 0.21 (F =

6.99, p = .000). The independent variables were then subjected to

separate post hoc tests, in which five of the independent variables

achieved significance: age (B = 0.023, t = –2.257, 95% CI = -0.007 to

-0.096), chewed/did not chew betel quid (B = 0.855, t = 2.58, 95% CI

= 0.532 to 3.883), mouthwash use (B = 0.155, t = –2.38, 95% CI =

-0.066 to -0.672), self-perceived ability to chew food (B = 0.027, t =

–4.70, 95% CI = -0.074 to -0.179), and self-perceived mouth dryness

(B = 0.041, t = 7.21, 95% CI = 0.217 to 0.379) (Table 6).

4. Discussion

This study confirmed that institutionalized older people’s age,

frequency of mouthwash use, self-perceived ability to chew food,

chewed/did not chew betel quid, and self-perceived mouth dryness

affected their OHIP-7T scores.

The finding that institutionalized older people’s OHIP decreased

with age was consistent with that of other studies.24 In Taiwan, betel

quid chewing is a common health risk behavior.25 Measures to pre-

vent middle-aged people from engaging in betel quid chewing have

been discussed and developed on the basis of sociocultural fac-

tors.26 This study found that institutionalized older people who

chewed betel quid also had relatively unsatisfactory OHIP scores.

Preventive or corrective measures should be implemented to reduce

health risk behavior in these older people.

Research has indicated that mouthwash is effective in miti-

gating bad breath, preventing dental caries, and alleviating mouth

dryness.27 This study also determined that frequency of using

mouthwash was a key factor influencing oral health; the higher the

frequency of using mouthwash, the more satisfactory OHIP became.

Therefore, encouraging institutionalized older people to increase

their mouth rinsing frequency can improve their OHRQoL.

Other reports on institutionalized older people’s oral status

have also revealed that mouth dryness can impede eating or lead to

burning-mouth sensations or difficulty in chewing, which can further

deteriorate their OHRQoL.28,29 This supports the finding that in-

stitutionalized older people’s self-perceived ability to chew food

and self-perceived mouth dryness were critical factors influencing

their OHRQoL.30

Regarding the mean tests between the high and low OHIP-7T

groups, BMI, ADL, and using toothbrushes as oral cleaning tools

achieved statistical significance. The BMIs of both groups indicated

that their members were not overweight, with the BMI of the low

OHIP-7T group being slightly less than that of the high OHIP-7T

group. Several studies have claimed that underweight status is re-

lated to dental status and malnutrition due to inadequate food

intake.31 However, other studies have found no relationship be-

tween BMI values and OHIP scores.32 Future studies should pursue

this question by investigating the causes of the difference between

OHRQoL and ADL.

The high OHIP-7T group had a higher frequency of using tooth-

brush use than the low OHIP-7T group did. Empirical research has

indicated that regular tooth-brushing interventions in LTC institu-

tions is conducive to maintaining the oral health of institutionalized

older people.33,34 This result further highlighted the necessity of

toothbrush use to maintain institutionalized older people’s OHRQoL.

The analysis results have several limitations. First, this was a

cross-sectional study, no causal relationships could be determined.

In addition, the participants in this study were limited to residents

from central Taiwan who were willing to participate in the experi-

ment. Therefore, the results cannot be representative of the overall

OHRQoL of all institutionalized older people in Taiwan. The results of

this study should be generalized with caution. Second, this study did

not investigate the residents’ medicine usage conditions. Research

has indicated that complexity of the medicine types and dosages

used by institutionalized residents.35 Future studies should include

physician and pharmacist teams to confirm the correlation between

resident medicine conditions and OHRQoL. Third, this study has two

self-developed questionnaires. While this study employed numer-

ous methods to ensure the scale’s validity and reliability, the study

did not include other implicit factors related to OHRQoL. Therefore,
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Table 5

The Pearson's correlation coefficients of analysis between the 10 ADL items and oral health behaviors.

Activities of daily living (ADL)
Oral health behavior

Feeding Tansfers Toilet use Bathing Mobility Dressing Grooming Stairs Bowels Bladder

Total

score

1. Had received dental cleaning within the

last half-year

0.05 0.08 0.06 0.07 0.03 0.00 0.04 0.06 0.04 0.04 0.06

2. Oral healthcare tools: toothbrush 0.24** 0.15** 0.21** 0.09* 0.13** 0.18** 0.17** 0.14** 0.12** 0.16** 0.20**

3. Oral healthcare tools: mouthwash 0.02 -0.08 -0.06 -0.02 0.01 -0.08* -0.05 -0.06 0.01 0.02 -0.04

4. Oral healthcare tools: dental floss 0.05 0.09* 0.07 0.03 0.08* 0.02 0.03 0.05 0.07 0.08 0.08

5. Oral healthcare tools: sponge toothbrush -0.31** -0.16** -0.14** -0.07 -0.14** -0.15** -0.19** -0.07 -0.20** -0.20** -0.20**

6. Oral healthcare tools: gauze -0.05 -0.11** -0.11** -0.04 -.08* -0.08 -0.03 -0.06 -0.05 -0.05 -0.09*

7. Number of tooth brushing 0.13** 0.18** 0.22** 0.14** 0.18** 0.19** 0.21** 0.13** 0.15** 0.20** 0.22**

8. Number of mouthwash -0.01 0.00 -0.02 0.03 -0.01 0.00 0.02 0.01 0.05 0.06 0.01

Note: * Significant at p < 0.05; ** Significant at p < 0.01.

Table 6

Linear regression analysis of factors influencing institutionalized older people’s OHIP-7T.

Variable B SE B � T 95% CI

Age -0.051 0.023 -0.100 -2.257 -0.007 to -0.096

Chew betel quid -2.207 0.855 -0.108 -2.582 0.532 to 3.883

Mouthwash -0.369 0.155 -0.096 -2.386 -0.066 to -0.672

Self-perceived ability to chew food -0.126 0.027 -0.216 -4.701 -0.074 to -0.179

Self-perceived mouth dryness -0.298 0.041 -0.297 -7.207 0.217 to 0.379

Note: R
2

= 0.21, F = 6.99, p = 0.000. CI = confidence interval.



the results of this study may deviate from real-world scenarios and

should be applied with caution.

5. Conclusions

The results of this study indicated that institutionalized older

people’s age, frequency of using mouthwash, the self-perceived

ability to chew food, betel quid chewing, and self-perceived mouth

dryness affected their OHIP-7T results. The results also indicated

that the high and low OHIP-7T groups exhibited differences in BMI,

ADL, and toothbrush use for oral cleaning, thus suggesting that

these may be critical indicators.

Acknowledgements

Funding for this research was provided by the Cheng Ching

General Hospital (103075H). There are no potential financial and

non-financial conflicts of interest.

References

1. Bennadi D, Reddy CV. Oral health related quality of life. J Int Soc Prev

Community Dent. 2013;3:1–6.

2. Gil-Montoya JA, de Mello ALF, Barrios R, et al. Oral health in the elderly

patient and its impact on general well-being: A nonsystematic review.

Clin Interv Aging. 2015;10:461–467.

3. Sáez-Prado B, Haya-Fernández MC, Sanz-García MT. Oral health and

quality of life in the municipal senior citizen’s social clubs for people over

65 of valencia, spain. Med Oral Patol Oral Cir Bucal. 2016;21:e672–e678.

4. Christensen LB, Hede B, Nielsen E. A cross-sectional study of oral health

and oral health-related quality of life among frail elderly persons on ad-

mission to a special oral health care programme in Copenhagen City,

Denmark. Gerodontology. 2012;29:e392–e400.

5. Niesten D, Witter DJ, Bronkhorst EM, et al. Oral health care behavior and

frailty-related factors in a care-dependent older population. J Dent. 2017;

61:39–47.

6. Ikebe K, Matsuda K, Morii K, et al. Impact of dry mouth and hypo-

salivation on oral health-related quality of life of elderly Japanese. Oral

Surg Oral Med Oral Pathol Oral Radiol Endod. 2007;103:216–222.

7. Bots-VantSpijker PC, Vanobbergen JN, Schols JM, et al. Barriers of de-

livering oral health care to older people experienced by dentists: A sys-

tematic literature review. Community Dent Oral Epidemiol. 2014;42:

113–121.

8. Leung DY, Leung AY, Chi I. Factors associated with chewing problems and

oral dryness among older Chinese people in Hong Kong. Gerodontology.

2016;33:106–115.

9. Makhija SK, Gilbert GH, Boykin MJ, et al. The relationship between

sociodemographic factors and oral health–related quality of life in den-

tate and edentulous community-dwelling older adults. J Am Geriatr Soc.

2006;54:1701–1712.

10. Matthews DC, Clovis JB, Brillant M, et al. Oral health status of long-term

care residents-a vulnerable population. J Can Dent Assoc. 2012;78:c3.

11. Kotzer RD, Lawrence HP, Clovis JB, et al. Oral health-related quality of life

in an aging canadian population. Health Qual Life Outcomes. 2012;10:50.

12. Paredes-Rodríguez VM, Torrijos-Gómez G, González-Serrano J, et al.

Quality of life and oral health in elderly. J Clin Exp Dent. 2016;8:e590–

e596.

13. Kim HY, Jang MS, Chung CP, et al. Chewing function impacts oral health-

related quality of life among institutionalized and community-dwelling

Korean elders. Community Dent Oral Epidemiol. 2009;37:468–476.

14. Kakudate N, Muramatsu T, Endoh M, et al. Factors associated with dry

mouth in dependent Japanese elderly. Gerodontology. 2014;31:11–18.

15. Papas A, Singh M, Harrington D, et al. Stimulation of salivary flow with a

powered toothbrush in a xerostomic population. Spec Care Dentist.

2006;26:241–246.

16. Locker D. Dental status, xerostomia and the oral health-related quality of

life of an elderly institutionalized population. Spec Care Dentist. 2003;

23:86–93.

17. Kuo HC, Chen JH, Lai SK, et al. Development and validation of the Tai-

wanese short-form of the oral health impact profile (ohip-7t). Taiwan J

Public Health. 2013;32:393–402.

18. Teng CJ. Development and community validation of the Taiwanese short-

form of the oral health impact profile (ohip-7t) in Tainan City. Master

thesis. Kaohsiung City, Taiwan: Kaohsiung Medical University; 2015.

19. Hsu KJ, Lee HE, Wu YM, et al. Masticatory factors as predictors of oral

health-related quality of life among elderly people in Kaohsiung City,

Taiwan. Qual Life Res. 2014;23:1395–1405.

20. Villa A, Abati S. Risk factors and symptoms associated with xerostomia: A

cross-sectional study. Aust Dent J. 2011;56:290–295.

21. Donaldson M, Epstein J, Villines D. Managing the care of patients with

sjögren syndrome and dry mouth: Comorbidities, medication use and

dental care considerations. J Am Dent Assoc. 2014;145:1240–1247.

22. Liu LF, Wang WM, Chen YJ. The effectiveness of home services in Taiwan:

A people-centered approach. Int J Environ Res Public Health. 2018;15:

2605.

23. Portney LG, Watkins MP. Foundations of Clinical Research: Applications to

Practice. 3rd ed. New Jersey, US: Prentice Hall; 2009.

24. Masood M, Newton T, Bakri NN, et al. The relationship between oral

health and oral health related quality of life among elderly people in

united kingdom. J Dent. 2017;56:78–83.

25. Ko YC, Huang YL, Lee CH, et al. Betel quid chewing, cigarette smoking and

alcohol consumption related to oral cancer in Taiwan. J Oral Pathol Med.

1995;24:450–453.

26. Lin CC, Tami-Maury I, Ma WF, et al. Social and cultural context of betel

quid consumption in Taiwan and implications for prevention and cessa-

tion interventions. Subst Use Misuse. 2017;52:646–655.

27. Hodge P. Mouthwashes: Do they work and should we use them? Part 2:

Anticaries, antihalitosis and dry mouth relief efficacy of mouthwashes.

Dent Update. 2016;43:631–632, 634–636, 639–640.

28. Huppertz VAL, van der Putten GJ, Halfens RJG, et al. Association between

malnutrition and oral health in dutch nursing home residents: Results of

the lpz study. J Am Med Dir Assoc. 2017;18:948–954.

29. Oghli I, List T, John M, et al. Prevalence and oral health-related quality of

life of self-reported orofacial conditions in Sweden. Oral Dis. 2017;23:

233–240.

30. Ohara Y, Hirano H, Watanabe Y, et al. Factors associated with self-rated

oral health among community-dwelling older Japanese: A cross-sec-

tional study. Geriatr Gerontol Int. 2015;15:755–761.

31. Sheng X, Xiao X, Song X, et al. Correlation between oral health and quality

of life among the elderly in southwest China from 2013 to 2015. Medicine

(Baltimore). 2018;97:e10777.

32. Sato M, Kurokawa A, Sugimoto H, et al. Relationship among health re-

lated quality of life, quality of sleep, and oral health condition. Health.

2018;10:204–214.

33. Lee KH, Plassman BL, Pan W, et al. Mediation effect of oral hygiene on the

relationship between cognitive function and oral health in older adults. J

Gerontol Nurs. 2015;42:30–37.

34. Fjeld KG, Eide H, Mowe M, et al. A 1-year follow-up of a randomized

clinical trial with focus on manual and electric toothbrushes’ effect on

dental hygiene in nursing homes. Acta Odontol Scand. 2018;76:257–261.

35. Advinha AM, de Oliveira-Martins S, Mateus V, et al. Medication regimen

complexity in institutionalized elderly people in an aging society. Int J Clin

Pharm. 2014;36:750–756.

76 Y.-M. Cheng et al.


