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Body mass index and self-care behaviors related to oral
health–related quality of life in patients with oral squamous cell
carcinoma within three months posttreatment
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Abstract
Purpose Oral dysfunction is a common adverse event of treatment and may affect oral health–related quality of life (OHRQoL).
This study aimed to identify factors associated with OHRQoL in patients with oral squamous cell carcinoma (OSCC) within the
first three months posttreatment.
Methods This cross-sectional study examined OSCC patients who received treatment from the outpatient radiation department
of a single cancer center in northern Taiwan. Demographic and clinical characteristics were recorded, and patients were assessed
using the Self-Care Behaviors Scale (SCB), Oral Health Impact Profile (OHIP), and Karnofsky Performance Status (KPS)
questionnaires.
Results Among 148 OSCC patients, 11.5% reported being underweight and 70.3% reported normal weight. The most common
self-care factors associated with adverse effects were decreased appetite and fatigue. Psychological disability, functional limita-
tion, and physical pain were the most negative OHRQoL factors. Poor OHRQoLwas associated with more severe adverse effects
after self-care behaviors, using feeding tubes during treatment, and having BMI less than 25, which together explained 33.5% of
the variance in OHRQoL.
Conclusions The severity of adverse effects after self-care behaviors and using feeding tubes during treatment strongly influenced
overall OHRQoL and seven specific dimensions of OHRQoL.
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Introduction

Cancer is a leading cause of morbidity and mortality in pop-
ulations around the world, including in Taiwan [1]. In Taiwan,
oral cavity cancer has become the fourth most common cancer
among males, and oral squamous cell carcinoma (OSCC) is
the most common type of oral cavity cancer [2]. Betel quid
chewing is regarded as a major carcinogen for OSCC and it is
more likely to affect the oral mucosa and oral health than other
factors [3, 4]. More than 55% of those diagnosed with OSCC
are diagnosed at stages III and IV, and surgery combined with
chemotherapy, radiation therapy (RT), or concurrent chemo-
radiation therapy (CCRT) is the major treatment for advanced-
stage OSCC [2, 5]. Mucosal toxicities are reported to be the
most acute adverse effect and may extend to several months
after completing treatment [6], while also having a negative
impact on oral health–related quality of life (OHRQoL) [7, 8].

Patients receiving chemotherapy, RT, or CCRT may
experience oral mucosal injury such as mucositis during
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and after treatment, which can present as erythema, ulcer-
ation, and pain [9, 10]. Approximately 1.3–88.3% of
OSCC patients and 23.3–36.2% of nasopharyngeal cancer
(NPC) patients who received the CCRT regimen reported
oral mucosal toxicities, which develop 2–3 weeks follow-
ing treatment and may persist for up to 8 weeks [11–13].
Symptoms of mucosal toxicities (e.g., mouth pain, dry
mouth, change in taste, difficulty eating, difficulty drink-
ing, difficulty swallowing, difficulty speaking) may cause
weight loss [14], malnutrition [15], and reduce OHRQoL
[16, 17].

Body mass index (BMI) reflects the nutritional status in
patients treated for OSCC. Weight loss occurs in 1.8–
44.2% of head and neck cancer patients, weight loss more
than 5% may occur during RT, and loss of at least 10% of
body weight may be noted at 9 months postdiagnosis.
Several studies showed that lower BMI was associated
with increased mortality risk and poorer OHRQoL [18,
19]. Self-care behavior refers to an individual’s ability to
promote and maintain health, prevent disease, and to cope
with a health problem or illness [20]. Studies have demon-
strated that patients’ oral healthcare behavior can reduce
oral mucosal toxicities [21]. Also, whether or not patients
perform a certain behavior may play an important role in
reducing the severity of oral adverse effects [22, 23]. Poor
oral self-care behaviors and more mucosal problems to-
gether lead to worse OHRQoL [24].

OHRQoL is a multidimensional construct that reflects
individually perceived oral health problems and its impact
on general health includes physical, psychological, and
social aspects, as well as the experience of discomfort
[25]. In that study, OHRQoL decreased significantly from
pre-surgery to 1-month postsurgery, and increased from 1-
month postsurgery to 3-month postsurgery. Poorer
OHRQoL is associated with lower BMI [26], more oral
dysfunction (dysphagia, xerostomia, trismus, or temporo-
mandibular pain) [26–29], advanced stages [27, 29], re-
duced physical function [27], and poor social-emotional
function [27]. Although previous studies have explored
these issues, most research has focused on patients who
survived head and neck cancer (HNC) [26–29], data from
Western countries [27–30], and postoperative OHRQoL
[26, 30]. Few studies have explored symptom distress
[31, 32] and oral healthcare needs [32] during treatment
and the early posttreatment period in Taiwan. Clinical ob-
servation indicates that patients’ self-care behaviors and
nutritional status affect oral health, an issue that has not
received sufficient attention to date. Therefore, the pur-
poses of this study were to (1) assess OSCC patients’
levels of BMI, self-care behaviors associated with adverse
effects, and OHRQoL and to (2) identify factors associated
with OHRQoL among OSCC patients within the first three
months posttreatment.

Methods

Design and sample

This study was conducted using a cross-sectional, descriptive,
and correlational design. Consecutive sampling was used to
recruit subjects from the outpatient radiation department of a
single cancer center in northern Taiwan between August 2018
and July 2019. The inclusion criteria were (1) patients aged 20
years or older; (2) newly diagnosed with OSCC; (3) who
received surgery, chemotherapy, radiotherapy (RT), or che-
moradiotherapy (CCRT); and (4) who had completed their
initial treatment within the last three months. Patients with
mental disorders, an unstable systemic disease (active infec-
tion or other underlying disease), recurrent OSCC, or physical
performance less than 60 on the Karnofsky Performance
Status Scale (KPS) [33] were excluded.

Ethical considerations

Ethical approval was obtained from the Institutional Review
Board of the medical center (Number: 104-8655B). Following
a detailed explanation of the study and its procedures, subjects
who agreed to participate were asked to provide signed in-
formed consent before data collection.

Data collection

After completing treatment, all included patients regularly vis-
ited the outpatient radiation department at intervals deter-
mined by the primary physician. During one visit, a well-
trained research nurse assisted the patients with completing
the questionnaires followed by physical examination of mu-
cosal toxicities, which took around 10–15 min. The research
nurse had more than 10 years’ cancer care experience of
OSCC patients and was trained by a radiation oncologist with
expertise in the radiotherapy and mucosal toxicities therapies
of OSCC. The training included information about the con-
cept of mucosal toxicities, procedures for administration and
scoring of mucosal toxicities measurements, and details of the
questionnaire. Satisfactory inter-rater reliability was reported
in the pilot study.

Measures

Self-Care Behaviors Scale

The Self-Care Behaviors Scale (SCB) was used to assess pa-
tients’ self-care activities associated with adverse effects [34].
The SCB consists of two self-reported subscales: a diary of the
performance of self-care behaviors associated with adverse
effects (22 items), and patients’ perceptions of the severity
of adverse effects (22 items). Each subscale contains five
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domains: fatigue (4 items), sleeping difficulty (2 items), nau-
sea (10 items), decreased appetite (4 items), and change in
food taste/smell (2 items) [34]. In the subscale that rates the
diary of performance of self-care behaviors associated with
adverse effects, each completed item was assigned a score of
1 and the items not completed were assigned a score of 0. In
the subscale that rates patients’ perceptions of the severity of
adverse effects, each item was rated on a scale of 0–5 (not
used = 0, used but no relief = 1, usedwith some relief = 2, used
with moderate relief = 3, used with quite a bit of relief = 4, and
used with complete relief = 5), with a higher score indicating
more relief of adverse effects [34]. Several previous studies
have demonstrated satisfactory psychometric properties for
this scale [34, 35]. Cronbach’s α for the SCB used in this
study was 0.95.

Oral Health Impact Profile

impact of oral conditions on quality of life were assessed
using the Oral Health Impact Profile (OHIP) [36]. This
14-item scale has seven subscales: functional limitation
(2 items), physical pain (2 items), psychological discom-
fort (2 items), physical disability (2 items), psychological
disability (2 items), social disability (2 items), and hand-
icap (2 items). Each item is scored on a scale of 0 to 4,
with a higher score indicating more negative impacts and
a lower OHRQoL [35]. The OHIP has been widely used
to assess oral health–related QOL in head and neck cancer
related studies [28, 29]. A Chinese language translation of
the scale [37] was used and satisfactory psychometric
properties were reported in previous studies [38].
Cronbach’s alpha for the OHIP data was 0.86.

Radiation Therapy Oncology Group Assessment Scale 2.0

The Radiation Therapy Oncology Group (RTOG)
Assessment Scale was developed by the US National Cancer
Institute (NCI) and is widely use in severity grading scale for
adverse events in cancer therapy [39]. Severity of mucosal
toxicity of therapeutic regimens is measured in five grades:
Grade 0, none; Grade I, erythema of the mucosa; Grade II,
patchy pseudomembranous reaction (patches generally ≤
1.5 cm in diameter and non-contiguous); Grade III, confluent
pseudomembranous reaction (contiguous patches generally >
1.5 cm in diameter); Grade IV, necrosis or deep ulceration;
and may include bleeding not induced by minor trauma or
abrasion [32]. The RTOG has been widely used and demon-
strated to be reliable in mucositis due to radiation therapy [40].
The inter-rater reliability for this study was 0.98 between the
research nurse and the oncologist who provided training to the
research nurse.

Karnofsky Performance Status Scale

The Karnofsky Performance Status Scale (KPS) was used to
assess performance status [33]. The KPS is an 11-point scale
with scores ranging from normal function (100%) to expired
(0%). In Taiwan, the KPS has been widely used in clinical
cancer studies to assess a cancer patient’s level of physical
performance [31, 32]. An inter-observer reliability coefficient
of 0.98 was reported in the present study.

Demographic and clinical characteristics

The demographic data included age, sex, employment after
diagnosis, marital status, educational level, and religion.
Clinical characteristics included cancer subsite, cancer stage,
medical treatment, and radiation dose.

Data analysis

Data were analyzed statistically using SPSS, version 21.0 for
Windows (IBM Corp., Armonk, NY, USA). Demographic
characteristics, clinical characteristics, BMI, self-care behav-
iors for adverse effects, and OHRQoL were analyzed using
descriptive statistics (frequency distribution, percentage,
means, and standard deviations). One-way ANOVAwas used
to measure the differences in patients’mean age between BMI
classifications (underweight, normal, and overweight).
Multiple regression analysis was conducted to identify factors
associated with OHRQoL. The independent variables includ-
ed cancer stage (early vs. advanced), tumor location (others
vs. tongue), adjuvant therapy (CT or RT vs. CCRT), feeding
tube during treatment (no vs. yes), body mass index (≥ 25 kg/
m2 vs. < 25 kg/m2), and the severity of adverse effects after
self-care behaviors (sum score of the subscale for perceived
severity of each adverse effect).

Results

Patient characteristics

Of 153 eligible patients whowere recruited initially, 5 declined to
participate because they had no time or interest. The response
rate was 96.7%.A total of 148OSCCpatients were recruited into
this study. Patients’ average age was 52.55 (SE = 0.78) years, no
statistically significant differences were found in age between
BMI classifications (underweight, normal, and overweight),
which normalizes age given that adults and elderly patients were
included [35]. The majority were male (n = 137, 92.6%), unem-
ployed (n = 93, 62.8%), married (n = 122, 82.4%), and had a
senior high school education (n = 52, 35.1%), and most patients
held Buddhist/Taoist religious beliefs (n = 130, 87.8%). Most
common cancer sites were the buccal mucosa (n = 51, 34.5%)
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and tongue (n = 55, 37.2%); a majority of patients had advanced-
stage cancer (n = 114, 77.0%) and had received surgery with
CCRT (n = 86, 58.0%). After treatment, a majority of patients
had mucosal toxicities at grade 0 (n = 137, 92.6%). The mean
total radiotherapy dose was 6575.26 cGy (SD = 41.28, range:
6000 to 8400), and all patients had satisfactory KPS scores (70 to
100) (Table 1).

Patients’ performance of self-care behaviors and per-
ceived severity of adverse effects

The top seven items reported by patients who performed self-
care behaviors for adverse effects were “took naps” (n = 46,
31.1%), “made an extra effort to eat” (n = 33, 22.3%), “ate
high-protein foods” (n = 33, 22.3%), “cleaned mouth and

Table 1 Demographic and clinical characteristics of patients (N = 148)

Variable Number (%) Mean (SE) Range F p

Age (years) 52.55 (0.78) 32–73 0.847 0.431
Underweight 17 (11.5) 53.71 (2.47)
Normal 104 (70.3) 52.90 (0.89)
Overweight 27 (18.2) 50.48 (2.03)
Sex
Male 137 (92.6)
Female 11 (7.4)
Occupation
Unemployed 93 (62.8)
Employed 55 (37.2)
Marital status
Unmarried 26 (17.6)
Married 122 (82.4)
Education level
None 2 (1.4)
Elementary 42 (28.4)
Junior high 40 (27.0)
Senior high 52 (35.1)
College and above 12 (8.1)
Religion
None 14 (9.5)
Buddhism/Taoism 130 (87.8)
Christianity/Catholicism 4 (2.7)
Sub-site
Lip 4 (2.7)
Buccal mucosa 51 (34.5)
Oral tongue 55 (37.2)
Gingivae 25 (16.9)
Mouth floor 6 (4.1)
Hard palate 6 (4.1)
Retromolar 1 (0.7)
Cancer stage
Early stage 34 (23.0)
Advanced stage 114 (77.0)
Medical treatment
Surgery + RT 40 (27.0)
Surgery + CT 4 (2.7)
Surgery + CCRT 86 (58.0)
RT 8 (5.4)
CCRT 10 (8.7)
Radiotherapy, total dose, cGy 6575.26 (41.28) 6000–8400
Grade of mucosal toxicity
0 137 (92.6)
1 9 (6.1)
2 1 (0.7)
3 1 (0.7)
4 0 (0)
KPS score (level) 85.74 (0.45) 70–90
90 to 100 89 (60.1)
80 to 90 55 (37.2)
70 to 80 4 (2.7)

SD, standard deviation; RT, radiotherapy; CT, chemotherapy; CCRT, combined chemotherapy and radiotherapy; KPS, Karnofsky performance score
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teeth more often” (n = 30, 20.3%), “ate less” (n = 28, 18.9%),
“ate more frequently” (n = 27, 18.2%), and “went to bed
earlier than usual” (n = 16, 10.8%). Among these items, pa-
tients’ perceived severity of adverse effects was associated
with “took naps” (mean = 0.40, SE = 0.05), “made an extra
effort to eat” (mean = 0.30, SE = 0.05), “ate high-protein
foods” (mean = 0.31, SE = 0.06), “cleaned mouth and teeth
more often” (mean = 0.25, SE = 0.05), “ate less” (mean =
0.26, SE = 0.05), “ate more frequently” (mean = 0.29, SE =
0.06), and “went to bed earlier than usual” (mean = 0.13, SE =
0.03) (Table 2).

Levels of BMI, severity of adverse effects after self-
care behaviors, and OHRQoL

According to BMI classification [41], 18.2% (n = 27) of pa-
tients were overweight, 70.3% (n = 104) had normal weight,
and 11.5% (n = 17) were underweight. The score for overall
mean severity of adverse effects after self-care behaviors was
2.55 (SE = 0.55); the top three items indicating severity of
adverse effects after self-care behaviors were “decreased ap-
petite” (mean = 1.12, SE = 0.20), “fatigue” (mean = 0.69, SE =
0.12), and “change in food taste/smell” (mean = 0.38, SE =
0.07). The overall mean OHIP score was 13.94 (SE = 0.66),
and OHIP subscales with the highest levels were “psycholog-
ical disability” (mean = 3.81, SE = 0.19), “functional limita-
tion” (mean = 2.93, SE = 0.12), and “physical pain” (mean =
2.70, SE = 0.13) (Table 3).

Factors associated with OHRQoL

Multiple regression analysis identified factors that were sig-
nificantly and independently associated with OHRQoL and
seven dimensions of OHRQoL (Table 3). Patients who had

more severity of adverse effects after self-care behaviors (β =
0.461), who used feeding tubes during treatment (β = 0.284),
and who had BMI less than 25 (β = − 0.174) were more likely
to have worse overall OHRQoL. These 3 factors explained
33.5% of the total variance in overall OHRQoL.

Functional limitations were more severe in patients who
had more severity of adverse effects after self-care behaviors
(β = 0.371), who used feeding tubes during treatment (β =
0.216), and who had BMI less than 25 (β = − 0.171), which
together explained 21.6% of the total variance in functional
limitation. Greater pain was associated with using feeding
tubes during treatment (β = 0.19) and more severity of adverse
effects after self-care behaviors (β = 0.213), which together
explained 8.2% of the total variance in pain. Patients who had
higher levels of severity of adverse effects after self-care be-
haviors (β = 0.332), used feeding tubes during treatment (β =
0.214), had BMI less than 25 (β = − 0.256), and received
CCRT had more severe psychological discomfort (β = −
0.203), which together explained 26.7% of the total variance
in psychological discomfort. Greater physical disability was
associated with more severity of adverse effects after self-care
behaviors (β = 0.314) and using feeding tubes during treat-
ment (β = 0.267), which together explained 16.1% of the total
variance in physical disability. Patients who had more severity
of adverse effects after self-care behaviors (β = 0.410), re-
ceived CCRT (β = − 0.225), those whose tumor location
was the tongue (β = − 0.195), and who used feeding tubes
during treatment (β = 0.169) were more likely to have severe
psychological disability. These 4 factors explained 29.3% of
the total variance in psychological disability. Greater social
disability was associated with more severity of adverse effects
after self-care behaviors (β = 0.386) and were underweight
BMI (β = − 0.156), which together explained 18.5% of the
total variance in social disability. Patients who had more

Table 2 Patient-performed self-care behaviors and perceived severity of adverse effects (N = 148)

Self-care behavior Domain Perform self-care
behaviors for adverse
effects subscale

Perceived severity of
adverse effects subscale

Number (%) Mean (SE)

1. Took naps Fatigue 46 (31.1) 0.40 (0.05)

18. Made an extra effort to eat Decreased appetite 33 (22.3) 0.30 (0.05)

19. Ate high-protein foods Decreased appetite 33 (22.3) 0.31 (0.06)

21. Cleaned mouth and teeth more often Change in food taste/smell 30 (20.3) 0.25 (0.05)

17. Ate less Decreased appetite 28 (18.9) 0.26 (0.05)

20. Ate more frequently Decreased appetite 27 (18.2) 0.29 (0.06)

2. Went to bed earlier than usual Fatigue 16 (10.8) 0.13 (0.03)

Perform self-care behaviors for adverse effects subscale, “no” indicating patients did not perform self-care behaviors of adverse effects, and “yes”
indicating patients have performed self-care behaviors of adverse effects

Perceived severity of adverse effects subscale, each item rated on a scale of 0–5 (not used = 0, used but no relief = 1, used with some relief = 2, used with
moderate relief = 3, used with quite a bit of relief = 4, and used with complete relief = 5)
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severity of adverse effects after self-care behaviors (β = 0.344)
were more likely to have severe handicap, which explained
11.3% of the total variance in handicap.

The severity of adverse effects after self-care behaviors was
the most robust factor associated with overall OHRQoL and
with all individual domains of OHRQoL. The use of feeding
tubes during treatment was another potential factor signifi-
cantly associated with OHRQoL and all individual domains
of OHRQoL, except for social disability and handicap
(Table 4).

Discussion

In the present study, 11.5% of patients were classified as un-
derweight and 70.3% as having normal BMI, which are sim-
ilar results shown for populations in previous studies. Lee
et al. [42] reported that HNC patients’ body weight decreased
3.09 kg before RT to 1 month after initiating RT, 1.72 kg from
1 month after initiating RT to completion of RT, and 1.04 kg
from completing RT to 1 month posttreatment. Pai et al. [43]
found that the mean weight loss of head and neck cancer
(HNC) patients during RT was 3.4 kg, and 39.4% of patients
had weight loss of more than 5% during RT. Nutrition sup-
plementation is important during and after treatment, so

providing nutrition education and instruction for diet prepara-
tion may help to prevent weight loss.

The present study examined OSCC patients at three
months or earlier after the end of treatment. The level of
OHRQoL among subjects in this study was lower than that
of another recent study [29]. This difference may be due to the
different times after completion of treatment, namely, the
study of Soldera et al. [29] recorded OHRQoL at more than
three months posttreatment, but subjects in the present study
were evaluated within three months after treatment. Perhaps
the mucosal adverse effects of treatment lasted for several
months after completing treatment. Healthcare providers are
well advised to continue assessment of oral function and pro-
vide timely symptom management and nutrition counseling.

Results of the present study showed that decreased appetite
and fatigue were the most common associated with severity of
adverse effects after self-care behaviors in OSCC patients
within the first three months posttreatment. These results are
consistent with those of previous studies [44, 45], which re-
ported that surgical procedures and RT damaged the oral anat-
omy and mucosa leading to oral dysfunction (e.g., oral muco-
sitis, dysphagia, xerostomia, trismus, and communication dys-
function) and psychological problems (e.g., anxiety, irritabil-
ity, and depression), and also increased sleep disturbances,
leading to fatigue. Therefore, enhanced oral hygiene, avoid-
ance of irritating foods, education and relaxation training, and

Table 3 Scores for body mass index, severity of adverse effects after self-care behaviors, and oral health–related quality of life (N = 148)

Variable Mean/N SE/% Range/×2 Theoretical
scoring range/p

Body mass index (BMI) 5.638 0.06

- Underweight 17 11.5

- Normal 104 70.3

- Overweight 27 18.2

Severity of adverse effects after
self-care behaviors (SCB)

2.55 0.55 0–74 0–88

- Fatigue 0.69 0.12 0–12 0–16

- Sleeping difficulty 0.09 0.05 0–6 0–8

- Nausea 0.28 0.24 0–35 0–40

- Decreased appetite 1.12 0.20 0–14 0–16

- Change in food taste/smell 0.38 0.07 0–4 0–8

Oral health–related quality of life (OHIP) 13.94 0.66 2–38 0–56

- Functional limitation 2.93 0.12 0–8 0–8

- Physical pain 2.70 0.13 0–8 0–8

- Psychological discomfort 3.12 0.18 0–4 0–8

- Physical disability 2.27 0.14 0–4 0–8

- Psychological disability 1.84 0.15 0–8 0–8

- Social disability 1.62 0.15 0–8 0–8

- Handicap 0.40 0.09 0–6 0–8

SCB, self-care behaviors, theoretical scoring range 0–88; OHIP, Oral Health Impact Profile, theoretical scoring range 0–56
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providing psychological support during and after treatment
can help patients promote appetite and relieve fatigue.

Patients in the present study reported that certain factors
had a high impact onOHRQoL dimensions, especially “psy-
chological discomfort” and “functional limitation.” Prior
studies of HNC patients who received chemotherapy, RT,
or CCRT indicated that the greatest concern was related to
function limitations, physical pain, and physical disability
[28, 29]. Differences between the results of the present study
and prior studies may be due to the inclusion of oral cavity
cancer patients in this study. A prior study of oral cancer
patients also indicated that depressionwashighest at 1month

posttreatment and 3 months after discharge [46]. Since the
majority of our subjects were male with OSCC, those who
had betel nut chewing habits for a long time before diagnosis
were more likely to have potential psychological difficulties
[47]. A synergistic effect on depression was likely caused by
suddenly stopping the substance abuse, having a cancer di-
agnosed, undergoing adverse effects of treatment,
experiencing economic problems, and other factors. During
the posttreatment period, providers should be aware that pa-
tients experience such changes in psychological status,
resulting in ineffective self-care behaviors that may contrib-
ute to worsening OHRQoL.

Table 4 Factors significantly associated with overall oral health–related quality of life and seven aspects of oral health–related quality of life based on
multiple regression analysis (N = 148)

Domains of resilience Predictive variable Adjusted
R2

Beta F p 95% CI

Lower Upper

Overall oral health–related QOL
(OHIP)

Severity of adverse effects after self-care behaviors 0.335 0.461 25.684 0.001 0.527 0.965

Feeding tube during treatment (no vs. yes) 0.284 0.001 0.175 0.485

Body mass index (≥ 25 kg/m2 vs. < 25 kg/m2) − 0.174 0.012 − 0.059 − 0.007

Constant 0.001 0.840 1.997

Functional limitation (OHIP) Severity of adverse effects after self-care behaviors 0.216 0.371 14.515 0.001 0.478 1.107

Feeding tube during treatment (no vs. yes) 0.216 0.004 0.109 0.555

Body mass index (≥ 25 kg/m2 vs. < 25 kg/m2) − 0.171 0.024 − 0.080 − 0.006

Constant 0.001 1.257 2.918

Pain (OHIP) Feeding tube during treatment (no vs. yes) 0.082 0.219 7.604 0.006 0.099 0.591

Severity of adverse effects after self-care behaviors 0.213 0.008 0.126 0.812

Constant 0.001 0.931 1.280

Psychological discomfort (OHIP) Severity of adverse effects after self-care behaviors 0.267 0.332 14.374 0.001 0.486 1.217

Feeding tube during treatment (no vs. yes) 0.214 0.003 0.135 0.656

Body mass index (≥ 25 kg/m2 vs. < 25 kg/m2) − 0.256 0.001 − 0.121 − 0.034

Adjuvant therapy (CT or RT vs. CCRT) − 0.203 0.005 − 0.710 − 0.126

Constant 0.001 1.542 3.588

Physical disability (OHIP) Severity of adverse effects after self-care behaviors 0.161 0.314 15.137 0.001 0.551 1.550

Feeding tube during treatment (no vs. yes) 0.267 0.001 0.284 1.002

Constant 0.001 0.978 1.487

Psychological disability (OHIP) Severity of adverse effects after self-care behaviors 0.293 0.410 16.211 0.001 0.637 1.278

Adjuvant therapy (CT or RT vs. CCRT) − 0.225 0.002 − 0.681 − 0.163

Tumor location (others vs. tongue) − 0.195 0.006 − 0.569 − 0.097

Feeding tube during treatment (no vs. yes) 0.169 0.017 0.051 1.518

Constant 0.001 1.043 1.601

Social disability (OHIP) Severity of adverse effects after self-care behaviors 0.185 0.386 17.733 0.001 0.429 0.973

Body mass index (≥ 25 kg/m2 vs. < 25 kg/m2) − 0.156 0.041 − 0.065 − 0.001

Constant 0.012 0.203 1.639

Handicap (OHIP) Severity of adverse effects after self-care behaviors 0.113 0.344 19.658 0.001 0.301 0.784

Constant 0.122 − 0.022 0.180

OHIP, Oral Health Impact Profile

Input independent variable: covariates included cancer stage (early vs. advanced), tumor location (others vs. tongue), adjuvant therapy (CT or RT vs.
CCRT), feeding tube during treatment (no vs. yes), body mass index (≥ 25 kg/m2 vs. < 25 kg/m2 ), and severity of adverse effects after self-care
behaviors (continuous score, using the sum score of the perceived severity of each adverse effect subscale)
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Results of the present study indicated that patients who had
more severity of adverse effects after self-care behaviors and
who used feeding tubes during treatment were more likely to
have worse overall OHRQoL and individual dimensions of
OHRQoL. More than four-fifths of our patients were at an
advanced stage and received multimodal treatment (such as
radical resection combinedwith reconstruction combinedwith
RT or CCRT), and these patients may experience a greater
number of oral symptoms, less appetite, and more physical
and psychosocial distress [9, 11]. Accordingly, it is very im-
portant for healthcare providers to assess oral function during
the removal of a feeding tube to initiate an oral intake period,
providing information to assist the caregivers in preparing
individual diets for patients, including items such as personal
preferences, food texture, nutritional ingredients, and need for
accessory appliances (such as blender, food scissors, and soft
sauce bottle) in order to stimulate the appetite and enhance
physical fitness to cope with adverse effects posttreatment.

No statistically significant associations were found between
patients’ cancer stage, tumor location, and adjuvant therapy and
overall OHRQoL. These results did not support our research
assumption [21–24]. Results of the present study showed that
when the patients’ tumor location was the tongue, they were
more likely to have psychological disability, and those who re-
ceived CCRT had more psychological comfort. These findings
may reflect that the tumor location and type of adjuvant therapy
did not affect oral health, except in the psychological dimension.
According to clinical observation, advancedOSCCpatients treat-
ed with radical resection combined with reconstruction were ad-
mitted into the intensive care unit during the acute postoperative
period; this situation may alarm patients, cause a greater physical
burden and psychological distress, and result in poor nutritional
intake and negative oral health self-care. Our findings suggest
that healthcare providers should be aware of patients’ mental
outlook and provide appropriate care for their needs.

Limitations

This study had several limitations. First, the present study exam-
ined OSCC patients in the first three months posttreatment using
cross-sectional design, which may limit the interpretation of re-
sults. Longitudinal or long-term follow-up studies are needed to
identify factors associated with OHRQoL. Second, we examined
self-care behaviors associated with adverse effects based on self-
reported information, and this lack of objective assessment may
limit generalization of the results. Therefore, objective assess-
ment should be used in future studies to more accurately and
completely identify self-care behaviors associated with adverse
effects. Finally, patients’ initial (pre-cancer or pre-treatment) oral
function and dental condition variables were not studied here,
which may have affected the evaluation of OHRQoL. Further
studies are needed to determine the correlation between initial
oral function, dental condition, and OHRQoL.

Conclusions

Psychological disability, functional limitation, and physical
pain are the strongest factors affecting OHRQoL. OSCC pa-
tients who had more severity of adverse effects after self-care
behaviors, who used a feeding tubes during treatment, and
those with BMI less than 25 were more likely to have worse
overall OHRQoL.

Clinical implications

The results of this study provide a reference for clinical as-
sessment of self-care behaviors associatedwith adverse effects
and factors associated with OHRQoL in OSCC patients with-
in the first three months posttreatment. Regarding clinical
practical care on the basis of our study results, healthcare
providers should identify and assess the mental health status
and self-care needs of OSCC patients with advanced-stage
cancer and whose tumor location was the tongue, and design
individualized psychological supportive care programs to im-
prove the psychological status and self-care skills of these
patients in order to manage treatment-related adverse effects.
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