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Abstract
Background: Tooth loss contributes physically and psychologically to health, and 
quality of life has been a key indicator of the cancer survivors. However, it is less 
clear whether tooth loss has impact on cancer survivors’ quality of life. Our study 
aimed to investigate the association between tooth loss, toothbrushing, and quality of 
life in cancer survivors.
Methods: A cross‐sectional study was conducted among 9125 cancer survivors in 
Shanghai, China. Sociodemographic characteristics, frequency of tooth brushing, 
number of tooth loss were collected using a self‐reported questionnaire. Quality of 
life was measured using the EORTC QLQ‐C30. Chi‐square test was used to compare 
the distribution of tooth loss and toothbrushing frequency among various cancer 
sites, sociodemographic factors, socioeconomic status, health conditions. Multiple 
linear regression models were performed to estimate the effects of tooth loss and 
toothbrushing on quality of life.
Results: Participants diagnosed with cancer of oral cavity, pharynx, and nasophar-
ynx reported higher percentage of 11+ tooth loss. Cancer survivors with toothbrush-
ing ≥2 times/d reported higher scores in physical, cognitive, and social function and 
had milder nausea and vomiting, compared with ones with toothbrushing <2 times/d. 
Tooth loss was associated with milder physical, role and emotional function scores, 
and severer fatigue, nausea/vomiting, dyspnea, insomnia, appetite loss, constipation, 
and diarrhea.
Conclusions: This is the first study to investigate the impact of toothbrushing and 
tooth loss on quality of life among cancer survivors. Tooth loss was associated with 
milder physical, role and emotional function scores, and severer fatigue, nausea/
vomiting, dyspnea, insomnia, appetite loss, constipation and diarrhea. Toothbrushing 
had significant positive effect on cancer survivors’ quality of life. The present study 
also provided several public health strategies to improve oral health among cancer 
survivors.
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1  |   INTRODUCTION

It is estimated that a fifth of all global cancer living in 
China.1,2 Cancer has become a serious public health problem 
threating people’s health and it constitutes an enormous bur-
den on the social development.3 Better primary health care, 
improved early detection, and effective treatment4 allowed 
individuals to live longer after cancer diagnosis,2 and cancer 
may be managed as a chronic illness.4 Despite these advance, 
cancer survivors still experienced great illness and psycho-
logical distress.5 Survival, as the primary end point, fails to 
sufficiently reflect the longer‐term physical and psychosocial 
effects for cancer survivors. More attention has been paid to 
evaluate the cancer survivors’ quality of life (QOL),6 a mul-
tidimensional concept covering various aspects, including 
physical, emotional, mental, sexual, and social functioning.7 
QOL reflects the individual’s experience about the survival‐
related goals8,9 and had been recognized as an important 
prognostic variable and widely used in cancer research.7

Oral cavity acts as a window into individuals’ body health 
and shows signs of nutritional deficiencies or general infec-
tion. Oral health is an important part of individuals’ overall 
health, and good oral health should include the absence of 
facial pain, proper chewing, and convenient ingesting.10 Oral 
health affects gastrointestinal flora and nutritional status.11 
Cancer therapies may cause acute and late oral complications 
on cancer survivors,12 including mucositis, infection, saliva 
and neurosensory changes, and taste alteration,13 which may 
affect health‐related QOL.14

Tooth loss is one of the common oral health measures. 
Tooth loss is associated with various factors, including age, 
smoking, drinking, dental diseases, poverty, faulty nutrition, 
and much more.10 Cancer patients undergoing radiother-
apy15,16 and chemotherapy17 may experience some unwanted 
oral side effects, and result in higher risk of tooth loss. 
Individuals with missing teeth lose some orofacial structures, 
such as bone tissues, nerves, receptors and muscles, and in 
decreased orofacial functions.18Many epidemiologic studies 
also indicated the potential association of tooth loss with 
higher cancer risk.19-21 Poor oral hygiene and the following 
tooth loss might result in greater carcinogens production, 
specifically nitrosamines, and increased risk of cancers.11 
Tooth loss influences the food choice, nutrition intake, and 
dissatisfaction with appearance and also has the potential to 
impair individuals’ QOL. Some previous studies found that 
tooth loss was associated with health‐related quality of life 
(HRQOL)22 and oral health‐related quality of life OHRQOL 
among adults.23 However, no research was found to inves-
tigate the impact of tooth loss on cancer survival patients’ 
overall QOL, which including physical, emotional, mental, 
sexual, and social functioning.

Toothbrushing is a daily means to maintain oral health 
and is closely related to oral health and hygiene.24 Since the 

good oral health was associated with decreased cancer risk 
and improved QOL, it might be supposed that toothbrushing 
has the similar relationship. It has been published in several 
researches that toothbrushing frequency was associated with 
head and neck,25 esophageal26 and upper aerodigestive tract 
cancer.24 However, there are limited data on toothbrushing 
frequency and QOL among cancer survivors.

Therefore, the present study described the current tooth 
loss and toothbrushing frequency status in Chinese cancer 
survivors and evaluated their association with QOL using 
EORTC QLQ‐C30, a cancer‐special multiple dimension 
scale of QOL. Insight in this association will serve to identify 
goals for oral health to improve cancer survivors’ QOL.

2  |   MATERIALS AND METHODS

2.1  |  Participants
This cross‐sectional study was conducted in Shanghai 
Cancer Rehabilitation Club and recruited cancer survivors 
from community and hospitals covering all 17 counties of 
Shanghai. Inclusion criteria included pathological diagnosis, 
able to independently participate in the activities of cancer 
rehabilitation club, and without cognitive impairment. Data 
was collected using a self‐reported structured questionnaire 
including questions about basic sociodemographic factors 
(age, gender, and marital status), socioeconomic status (edu-
cation level, occupation, and income), life behavior (smoking 
and drinking), health conditions (BMI, comorbidity, treat-
ment, and time since diagnosis), oral health (frequency of 
toothbrushing, and number of tooth loss), and QOL.

In total, 9569 adults were invited to participate in our 
study. Field workers checked questionnaires in time, and 
444 questionnaires were determined as incomplete due to 
the large proportion of missing data. At last, a total of 9125 
(95.36%) cancer questionnaires were included in the current 
study. Informed consent was obtained from each study par-
ticipant. The study was approved by the Medical Research 
Ethics Committee of the school of public health, Fudan 
University (The international registry NO. IRB00002408 & 
FWA00002399).

2.2  |  QOL measurement
Quality of life was evaluated by the European Organization 
for Research and Treatment of Cancer Quality of Life 
Questionnaire‐Core30 (EORTC QLQ‐C30) simplified 
Chinese V3.0 version, which had been widely used in the 
study of Chinese cancer patients with acceptable reliability, 
validity, and sensitivity.27 It reflects multiple dimensions 
of QOL, including functional scales (physical, role, cogni-
tive, emotional, social), symptom scales (fatigue, nausea 
and vomiting, pain), global HRQL scale and six single items 
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(dyspnea, insomnia, appetite loss, constipation, diarrhea, and 
financial difficulties).28 According to the EORTC QLQ‐C30 
Scoring Manual,28 crude subscale scores are transformed to 
standard scores ranged from 0 to 100. For functional and 
global health scales, a higher score represents a better level of 
functioning. For symptom and financial scales, higher scores 
represent more severe symptoms.

2.3  |  Oral health
The frequency of toothbrushing and the number of tooth loss 
were collected in the self‐reported questionnaire. The num-
ber of teeth loss was recorded as absent teeth (ie, missing 
due to caries, extracted, congenitally absent, or unerupted). 
Number of tooth loss was determined by the question ‘‘How 
many of your missing teeth do you have?’’ The number of 
tooth loss was categorized into four groups (0, 1‐5, 6‐10, and 
≥11). Brushing status was determined by the question ‘‘How 
often do you usually brush your teeth?’’ Participants could 
choose from the following: ≥2 times/d, 1 time/d and without 
brush your teeth per day.

2.4  |  Statistical analysis
Means and standard deviations were calculated for continu-
ous variables, and numbers and percentages were computed 
for categorical variables. The chi‐square test was used to 
compare the differences in distribution of tooth loss among 
the ten kinds of main cancer sites, with adjusted α value 
(α/45).The distribution of tooth loss and the frequency of 
toothbrushing among different sociodemographic factors, 
socioeconomic status, and health conditions were compared 
using chi‐square test. Multiple linear regression models were 
performed to estimate the mean differences and 95% CI of 
QOL scores, adjusted for age, BMI, education, marital status, 
household per capita income, smoking, drinking, time since 
diagnosis, treatment, and comorbidities. Trend test was per-
formed by entering the tooth loss groups as continuous data in 
models. All statistical analyses were performed by Statistical 
Analysis Software (SAS) version 9.4 (SAS Institute, Cary, 
NC, USA). A two‐sided P value <0.05 or 0.05/45 (for the 
paired‐comparisons of chi‐square test) was considered as the 
significant level.

3  |   RESULTS

3.1  |  Cancer site and tooth loss
In our study, 3396 (37.22%) cancer patients were diagnosed 
with breast cancer, and the second most common diagnose 
was digestive system neoplasm (2725, 29.86%). The other 
286 (3.13%) patients were diagnosed with cancer of oral 
cavity, pharynx, and nasopharynx, and among them, the C
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percentage of the reports of 11+ tooth loss was 33.57%, 
which was significantly higher than those with cancers of 
digestive organ (17.69%), respiratory organs and thorax 
(18.95%), breast (10.25%), female genital organs (12.05%), 
urinary tract (16.62%), and thyroid (11.83%). Patients with 
cancer of male genital organs were older (71.48 ± 9.53 years) 
than those with other cancers, and reported higher percentage 
of 11 + tooth loss (29.47%) than those with cancer of res-
piratory organs and thorax (18.95%), breast (10.25%), female 
genital organs (12.05%), and thyroid (11.83%; Table 1).

3.2  |  Basic characteristics, 
toothbrushing, and tooth loss
Among the 9125 cancer survivors (2725 male, 6400 female), 
57.05% of them were aged 60 years or older. Most partici-
pants were married (88.42%), and 4875 (53.42%) partici-
pants had attained a high school or higher education. 77.05% 
participants had one or more comorbidities, and 61.62% 
participants had survival more than 5 years since diagnosis. 
Brushing tooth at least 2 times/d was reported by 55.63% 
participants, 15.11% cancer survivors reported more than 10 
missing teeth. Only 641 (7.02%) cancer survivors reported 
dental visit more than 1 time/y (Table 2).

Female cancer survivors reported lower percentage of 
6 + tooth loss (39.96%) and higher percentage of toothbrush-
ing ≥2 times/d (58.89%) than male. Older cancer survivors 
reported higher percentage of 6 + tooth loss. Cancer survi-
vors with higher levels of education (>high school) or income 
(>2000 yuan/mo) reported higher percentage of toothbrush-
ing ≥2 times/d. Cancer survivors with more than three co-
morbidities reported the highest percentage of 11+ tooth loss 
(19.42%). Smoker and drinker reported lower percentage of 
11+ tooth loss and lower percentage of toothbrushing ≥2 
times/d than nonsmoker and nondrinker. The distribution of 
tooth loss was different between cancer survivors with the 
treatment of surgery, chemotherapy, or traditional Chinese 
medicine and those without these treatments. More frequent 
toothbrushing (≥2 times/d) reported lower percentage of 6+ 
tooth loss than those toothbrushing ≤1 time/d (Table 2).

3.3  |  Toothbrushing and QOL
The influence of toothbrushing frequency on EORTC QLQ‐
C30 scores was presented in Table 3. Participants with ≥2 
times/d toothbrushing reported significant higher physical 
score (MD = 0.88, 95% CI: 0.21‐1.54, P = 0.01), cognitive 
score (MD = 1.08, 95% CI: 0.29‐1.87, P = 0.008), social 
function score (MD = 1.21, 95% CI: 0.23‐2.20, P = 0.016), 
lower nausea and vomiting score (MD = −0.66, 95% CI: 
−1.16 to −0.17, P = 0.009) and financial difficulties score 
(MD = −1.86, 95% CI: −3.13 to −0.59, P < 0.001) than 
those with toothbrushing ≤1 time/d.

3.4  |  Tooth loss and QOL
Table 4 presented the influence of tooth loss on EORTC 
QLQ‐C30 scores. Compared with the participants without 
missing teeth, the participants with missing tooth reported 
significantly milder physical function, role function and 
emotional function scores, and higher dyspnoea score. With 
the increase of the number of missing tooth, participants 
reported higher scores of fatigue (Ptrend = 0.019), nausea/
vomiting (Ptrend < 0.001), dyspnea (Ptrend < 0.001), insom-
nia (Ptrend = 0.03), appetite loss (Ptrend < 0.001), constipation 
(Ptrend < 0.001), and diarrhea (Ptrend = 0.016).

4  |   DISCUSSION

The present study provided evidence that age, smoking, 
drinking and comorbidities were significantly associated with 
higher percentage of tooth loss in cancer survivors. Frequent 
toothbrushing could have a protective effect for tooth loss. 
In addition, cancer survivors with severe tooth loss and poor 
oral hygiene habit might experience worse QOL.

Tooth loss is an effective marker of oral health and in-
creases gradually with age.29 Our results were consistent with 
the conclusions of previous researches that smoking, drink-
ing, and level of education were important determinants of 
tooth loss.30-32 Cancer survivors diagnosed with cancers of 
oral cavity, pharynx, and nasopharynx reported more tooth 
loss than other types of cancers. The dental care should play 
an important and proactive role in cancer survival care,15 
especially for oral cavity, pharynx, and nasopharynx cancer 
patients.

Our results indicated that better oral health, such as 
toothbrushing ≥2 times/d, was associated with lower per-
centage of tooth loss, had a protective effect for nausea and 
vomiting, and was beneficial for physical, cognitive, and 
social function. Toothbrushing is a daily means to main-
tain oral health, it can clean out the food debris, reduce 
microorganisms and inflammation.24 The less frequent of 
toothbrushing may contribute to the increased prevalence 
of periodontal disease and dental caries. Dental caries is 
the primary cause of tooth loss,33 and severe periodontal 
disease could result in tooth loosening and eventual tooth 
loss.34 Teeth brushing helps freshen individuals’ breath, 
avoid the embarrassment in communication and working 
and is beneficial for QOL for cancer survivors. Nausea and 
vomiting are the common clinical manifestation of anti‐
tumor therapy for cancer patients, and have negative influ-
ence on therapy compliance. Frequent toothbrushing could 
decrease the nausea and vomiting and provide guarantees 
for the successful tumor treatment.

The present study provided an important look at tooth 
loss and QOL in cancer survivors, and tooth loss was found 
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to be associated with poorer function scores and higher 
symptom scores. Tooth loss could impact on general health 
physiologically and psychologically. Tooth loss was asso-
ciated with reduced masticatory function, chewing ability, 
food selection, diet and nutrition.35 Subjects with an incom-
plete dentition may choose to swallow food rather than chew 
more times,35 which may result in malnutrition, reduced im-
mune function and affect the anticancer treatment.36 Tooth 
loss could also impair individual’s self‐esteem, self‐image, 
self‐satisfaction and well‐being,37 and have influence on 
QOL.38 Since cancer survivors endure a long‐term of ill-
ness, and suffer various degrees of psychological stress, 
the additional problem of tooth loss may increase their psy-
chological burden and physical discomfort. The preventive 
measures to tooth loss for cancer patients are important and 
should be highlighted, not only as a way to improve oral 
health but also as a tool to increase QOL benefit.

Tooth loss may be a complication of some anticancer 
therapy, and the dental care should play an important, pro-
active role in the overall cancer survival care.15 In our study, 
only 641 (7.02%) cancer survivors reported dental visit more 
than 1 time/year, far less than Australia (63.7%) in a 2‐year 
prospective cohort study.39 Cancer survivorship is associ-
ated with substantial medical expenditures.40 Oral health 
care is costly; however, in China, the basic medical insur-
ance only covers a small part of dental health care expendi-
tures,41 and patients should pay more than 85% of the total 

dental expense42 and the treatment of prosthodontics is not 
cover by insurance.41 The substantial economic burden of 
cancer survivorship may result in less attention on the oral 
health and dental care. Additionally, the shortage of dental 
medical resources may also contribute to the insufficient 
dental care, because the ratio of dentist‐to‐population was 
1:10 000 in China, far lower than Australia (15:10 000) and 
US (16:10 000).41 High cost of oral health care and difficulty 
in regular dental visit remains in China, and even be more 
serious problems for Chinese cancer survivors.

Several public health strategies should be adopted to 
improve oral health among cancer survivors. Increase the 
number of dentists and oral health institution would be an 
important strategy to strengthen the Chinese oral health 
system. Cooperation of oncologist and dentist is needed to 
provide specific dental care for cancer survivors during their 
treatment and rehabilitation. Oral health education should be 
provided to promote cancer survivors’ oral health knowledge 
and culture proper oral hygiene habits.

Oral health is an important part of individual’ overall 
health, and it may contribute to individual’ QOL in both 
physically and psychologically. There are several domain‐
specific scales that assess the oral health‐related quality of 
life (OHRQOL), such as General Oral Health Assessment 
Index (GOHAI)43 and Oral Health Impact Profile (OHIP).44 
Most of these OHRQOL only reflect a part dimension of the 
overall QOL. For example, GOHAI focus on the physical 

T A B L E  3   Associations between frequency of toothbrushing and quality of life in cancer survivors

Scales

Average crude score [Mean (SD)]

Adjusted mean difference of scores 
(95% CI)a Pa

Toothbrushing ≤1 time/d 
(N = 4058)

Toothbrushing ≥2 times/d 
(N = 5067)

EORTC QLQ‐C30

Physical function 81.32 ± 16.36 81.34 ± 15.55 0.88 (0.21, 1.54) 0.010

Role function 89.39 ± 18.73 88.99 ± 18.96 0.13 (−0.68, 0.93) 0.755

Emotional function 84.51 ± 17.15 84.54 ± 17.39 0.28 (−0.45, 1.00) 0.457

Cognitive function 77.85 ± 19.20 79.04 ± 18.54 1.08 (0.29, 1.87) 0.008

Social function 76.36 ± 23.84 77.93 ± 23.00 1.21 (0.23, 2.20) 0.016

Global health/QoL 61.94 ± 25.22 61.94 ± 22.96 0.97 (−0.14, 2.08) 0.088

Fatigue 28.88 ± 20.35 29.61 ± 19.57 −0.37 (−1.20, 0.45) 0.376

Nausea and vomiting 4.28 ± 12.37 3.59 ± 10.80 −0.66 (−1.16, −0.17) 0.009

Pain 17.53 ± 19.79 18.23 ± 19.75 0.34 (−0.48, 1.16) 0.417

Dyspnoea 16.23 ± 20.92 16.36 ± 20.37 −0.16 (−1.04, 0.72) 0.719

Insomnia 19.28 ± 24.32 20.92 ± 24.44 0.44 (−0.59, 1.47) 0.404

Appetite loss 10.48 ± 19.16 9.80 ± 18.07 −0.67 (−1.46, 0.12) 0.098

Constipation 11.57 ± 20.15 11.88 ± 20.53 −0.15 (−1.02, 0.72) 0.729

Diarrhea 8.60 ± 17.26 8.40 ± 16.89 −0.35 (−1.08, 0.39) 0.357

Financial difficulties 33.77 ± 31.64 29.82 ± 30.07 −1.86 (−3.13, −0.59) <0.001

Bold face P < 0.05
aAdjusted for age, BMI, education, marital status, household per capita income, smoking, drinking, time since diagnosis, treatment, comorbidities. 
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changes that result from oral disease, and OHIP focus on the 
psychology and behavior dimension. Generic health‐related 
quality of life scale covers more dimensions than specific 
QOL scale and is more applicable to reflect the overall QOL. 
So we considered EORTC QLQ‐C30, a multiple cancer‐spe-
cial scale, is applicable to reflect the overall QOL for cancer 
survivors. As far as we know, this is the first study to inves-
tigate the impact of toothbrushing and tooth loss on QOL 
among cancer survivors in large sample size. Some limita-
tions of this study should also be acknowledged. First, some 
important information on clinical indicators such as cancer 
stage, metastatic and recurrence were not collected, which 

could potentially confound the impact of QOL. Second, the 
number of tooth loss was collected by self‐reported ques-
tionnaire, instead of oral health examination by experienced 
dentist. Because it is expensive to carry out oral health ex-
amination by experienced dentist in such a large‐scale ep-
idemiologic study. So there was measurement error in our 
research. However, a previous research reported a high cor-
relation between self‐reports and actual tooth number in the 
elderly,45 and we considered that the self‐reported tooth loss 
was valid, and use of self‐reported tooth loss could provide 
an accurate, easily obtained and economical measure of oral 
health. Last, we did not collect the information about the 

T A B L E  4   Associations between number of tooth loss and quality of life in cancer survivors

Scales

Average crude 
score [Mean (SD)] Adjusted mean difference of scores (95% CI) vs none

None (N = 1073)
1‐5 
(N = 4047) Pa

6‐10 
(N = 2626) Pa

≥11 
(N = 1379) Pa Ptrend

EORTC QLQ‐C30

Physical function 83.80 ± 14.72 −1.15 (−2.19, 
−0.11)

0.030 −1.70 (−2.82, 
−0.58)

0.003 −2.74 (−4.04, 
−1.44)

<0.001 <0.001

Role function 91.25 ± 16.69 −1.39 (−2.66, 
−0.13)

0.031 −1.51 (−2.87, 
−0.16)

0.029 −1.86 (−3.44, 
−0.29)

0.020 0.045

Emotional function 85.89 ± 16.58 −1.32 (−2.47, 
−0.18)

0.023 −1.82 (−3.05, 
−0.6)

0.004 −2.5 (−3.92, 
−1.07)

0.001 <0.001

Cognitive function 80.89 ± 17.85 −1.39 (−2.63, 
−0.14)

0.029 −0.84 (−2.17, 
0.50)

0.219 −2.39 (−3.94, 
−0.84)

0.003 0.036

Social function 77.05 ± 23.96 0.16 (−1.40, 
1.71)

0.844 0.55 (−1.11, 
2.21)

0.517 −1.26 (−3.2, 
0.67)

0.200 0.316

Global health/QoL 64.86 ± 22.81 −1.76 (−3.50, 
−0.02)

0.047 −2.13 (−4.02, 
−0.23)

0.028 −1.34 (−3.52, 
0.84)

0.229 0.298

Fatigue 27.36 ± 19.04 1.61 (0.31, 
2.91)

0.015 0.82 (−0.57, 
2.21)

0.249 2.89 (1.27, 
4.51)

0.001 0.019

Nausea and 
vomiting

3.25 ± 10.30 0.30 (−0.47, 
1.08)

0.444 0.95 (0.12, 
1.78)

0.025 1.31 (0.34, 
2.28)

0.008 <0.001

Pain 15.51 ± 18.69 1.42 (0.13, 
2.71)

0.032 1.24 (−0.15, 
2.62)

0.080 1.31 (−0.30, 
2.92)

0.111 0.300

Dyspnoea 13.49 ± 19.27 1.52 (0.14, 
2.90)

0.031 1.87 (0.39, 
3.35)

0.013 2.99 (1.27, 
4.71)

0.001 <0.001

Insomnia 17.67 ± 23.24 2.21 (0.59, 
3.83)

0.007 1.39 (−0.34, 
3.13)

0.116 3.35 (1.34, 
5.37)

0.001 0.030

Appetite loss 8.36 ± 17.29 0.75 (−0.49, 
2.00)

0.235 1.42 (0.08, 
2.75)

0.037 2.79 (1.24, 
4.34)

0.000 <0.001

Constipation 9.87 ± 19.41 0.65 (−0.72, 
2.02)

0.354 1.69 (0.22, 
3.16)

0.024 1.91 (0.21, 
3.62)

0.028 <0.001

Diarrhea 7.34 ± 15.88 0.57 (−0.59, 
1.73)

0.336 0.82 (−0.42, 
2.06)

0.195 1.76 (0.32, 
3.20)

0.017 0.016

Financial 
difficulties

33.65 ± 32.64 −0.40 (−2.40, 
1.60)

0.694 −1.59 (−3.74, 
0.55)

0.145 0.27 (−2.21, 
2.76)

0.829 0.709

Bold face P < 0.05
aAdjusted for age, BMI, education, marital status, household per capita income, time since diagnosis, smoking, drinking, treatment, comorbidities, frequency of 
toothbrushing. 



      |  6383YAN et al.

position of the missing teeth, the use of dentures, and the 
condition of the remaining teeth (dental caries, periodontal 
disease), which were also important indicators of oral health. 
Dental caries and periodontal disease are important factors 
that might result in poor QOL. The missing data of the re-
maining teeth (dental caries, periodontal disease) may result 
in overestimate the effect tooth loss on QOL. Wearing den-
ture can act the function of chewing and improve self‐image. 
Denture may modify the negative effect of tooth loss on 
QOL. Without the status of denture, we may underestimate 
the actual effect of tooth loss on QOL. Future study needs 
to be done in order to carry out a more on these questions.

5  |   CONCLUSION

In conclusion, cancer survivors with frequent toothbrushing 
and less tooth loss experienced better QOL. Oral health care 
should also be brought to attention and be integrated into can-
cer care. Increased financial support on oral health care and 
effective methods to maintain the oral health might be helpful 
to improve the QOL for cancer survivors.
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