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Abstract

Purpose Perioperative oral care is effective for the prevention and reduction of complications following surgery. However, oral
cancer patients’ oral health is often poor. During hospitalization, oral cancer patients frequently receive oral care from ward
nurses as well as professional oral care from dental hygienists. Maintenance of good oral hygiene in these patients ideally requires
cooperation between nurses and dental hygienists. Consequently, communication tools used to share information about the status
of patients’ oral health are needed. One such tool is the Oral Assessment Guide (OAG). However, the inter-rater reliability of the
OAG has not been consistently reported; therefore, we examined this between nurses and dental hygienists.

Methods Participants comprised 76 patients hospitalized for oral cancer treatment. After surgery, a nurse and a dental hygienist
performed oral assessments using the OAG. Comparative statistical analyses were conducted to examine differences and
consistencies in the scores of nurses and dental hygienists.

Results Although almost all patients’ oral health status was poor, none were given the worst score in the mucous membrane or
gingiva categories. Further, the tongue, saliva, mucous membrane, gingiva, and teeth/denture categories had low k coefficients,
indicating poor nurse—dental hygienist inter-rater reliability. In contrast, the k coefficients and agreement rates for voice and
swallowing were high. Dental hygienists’ scores were significantly higher for the tongue, gingiva, and teeth/denture categories
than were nurses’ scores.

Conclusions This study showed low nurse—dental hygienist inter-rater reliability for the OAG and highlighted the difficulties in
objectively assessing patients’ symptoms and oral health conditions. Therefore, rather than only relying on an objective assess-
ment of symptoms by a clinician, assessments should also include patients’ subjective reporting of symptoms. OAG will likely be
used until a new assessment tool is developed. Objective assessment training and/or user manual development may be required to
improve the reliability of OAG. The present training of one lesson a year is insufficient, and efforts should be made to improve
this to get more reliable outcomes.
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Introduction

Much evidence supports the value of oral care in managing
health [1-4]. Regular performance of oral care to maintain
good oral hygiene is known to prevent the occurrence of re-
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spiratory infections in the elderly [5]. Performing oral care in
nursing homes has been shown to be effective in the preven-
tion of pneumonia and is also cost effective [6]. Oral care is
also believed to contribute to the prevention and reduction of
complications in compromised hosts, not only in the elderly,
but also in cancer patients who have had invasive surgery
[1-4]. The provision of regular oral care among cancer pa-
tients receiving radiation and chemotherapy treatments is also
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effective in managing the severity of oral mucositis, a com-
mon adverse event [3, 4]. Consequent inclusion of regular oral
care as part of cancer supportive care for these patients is
effective, and, in Japan, perioperative oral care is now covered
by national health insurance. The principal objectives of pro-
viding oral care are to mitigate pain and suffering, improve
treatment completion rates and outcomes, and reduce treat-
ment duration and medical costs [1-6].

Among malignancies, oral cancer is one of the worst clin-
ical conditions affecting oral health. According to the guide-
lines of the National Comprehensive Cancer Network, the
standard treatment for oral cancer is surgery [ 7], which is often
accompanied by various functional impairments. Specifically,
impaired mastication and impaired swallowing increase the
risk of pulmonary aspiration [2—5]. Additionally, poor oral
hygiene can negatively impact wound healing or cause wound
and respiratory infections [8]. Further, bacterial translocation
is known to already occur in oral cancer patients before sur-
gery [9], suggesting that poor oral hygiene is not only a local
problem, but that it may have a key impact on the entire body.
Therefore, it is important to provide oral cancer patients with
perioperative oral care.

During hospitalization, oral cancer patients frequently re-
ceive oral care from ward nurses as well as professional oral
care from dental hygienists. Maintenance of good oral hygiene
in these patients, ideally, requires cooperation between nurses
and dental hygienists. Consequently, communication tools
used to share information about the status of patients’ oral
health are needed. One such tool is the Oral Assessment
Guide (OAG) [10]. The OAG is an oral health assessment tool
developed by Eilers, an oncology clinical nurse specialist at
the University of Nebraska Medical Center. Eilers and col-
leagues showed that the OAG had high nurse-to-nurse inter-
rater reliability, suggesting its usefulness, and why it is cur-
rently used in many countries [10-14].

Given the recent attention to the importance of interdisci-
plinary collaboration in healthcare and oral care, an assess-
ment tool that can be used between disciplines with high reli-
ability and validity is needed. Therefore, in this study, we
explored the OAG’s inter-rater reliability between nurses and
dental hygienists to identify any limitations in performing ob-
jective oral assessments.

Participants and methods

Participants

Participants were oral cancer patients admitted to the Department
of Oral and Maxillofacial Surgery at Tokai University

Hospital from March 2016 through June 2017. All patients
underwent surgery according to the National Comprehensive
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Cancer Network’s guidelines [7]. All patients provided writ-
ten, informed consent before participating in this study.

Oral assessment tool

For the oral assessment tool, we used the Japanese version of
the OAG [15]. The OAG consists of eight assessment catego-
ries: voice, swallowing, lips, tongue, saliva, mucous mem-
brane, gingiva, and teeth/dentures. Each category is expressed
in three stages. The OAG score is the sum of the scores for
each category; each category is scored from 1 to 3. The best
possible score of 8 points is indicative of good oral health; the
worst possible score of 24 points is indicative of poor oral
health.

Procedure

This study was a prospective, comparative study conducted at
the Department of Oral and Maxillofacial Surgery, Tokai
University School of Medicine. Our department has long pro-
vided perioperative oral care to oral cancer patients. Because
oral health status deteriorates after surgery, dental hygienists
provide patients with professional oral health care treatments
and oral hygiene instructions before surgery. Concurrently,
they rate patients’ oral health status using the OAG. The
nurses who participated in this study are used to observing
the oral cavity because they work in an oral surgery ward. In
addition, at the beginning of the fiscal year, nurses and dental
hygienists attend a lecture showing them how to use and score
the OAG. Based on that information, ward nurses provide oral
care and complete OAG assessments several times a day. The
patients are often unable to perform oral care by themselves
for a while after surgery or when the patients’ overall condi-
tions are bad. At that time, oral health care is performed more
frequently by nurses and dental hygienists.

The data of this study were taken at the time of the first
post-surgery oral care. Just before the dental hygienist per-
formed treatment, both a nurse and a dental hygienist com-
pleted OAG assessments concurrently. Nurses and dental hy-
gienists assessed the same oral areas separate from the wound-
ed area. They were instructed not to share their scores with
each other. Then, their scores were statistically compared. The
OAG was scored by 26 nurses and 7 dental hygienists.

Statistical analyses

Nurses’ and dental hygienists’ OAG total scores and category
scores were compared using the Wilcoxon signed-rank tests
and, in addition, we calculated the agreement rates and Kappa
(k) coefficients for the scores for each category. Statistical
analyses were performed using IBM SPSS Statistics, version
24 (Chicago, IL). P<0.05 was considered statistically
significant.
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Results

Seventy-six patients agreed to participate in the study. The
patients were aged between 23 and 98 years (median age =
70 years, mean age + standard error= 66.64 = 1.76 years, 44
men and 32 women). Concerning cancer sites, there were 26
cases involving the tongue, 21 cases involving the lower jaw,
11 involving the upper jaw, 9 involving the buccal mucosa, 5
involving the floor of the mouth, 3 involving the palate, and 1
involving the lower lip. All data in this study were collected
within 3 days following surgery, and there were no patients
with wound infection.

Comparisons of OAG scores between the nurses and the
dental hygienists are shown in Table 1. All agreement rates
and k coefficients for the eight categories are shown in
Table 2. Concerning total OAG, dental hygienists’ scores were
significantly higher than the nurses’ scores. Concerning the
categorical scores, no significant differences were found be-
tween nurses’ and dental hygienists’ scores for voice,
swallowing, lips, saliva, and mucous membrane. The data
distributions for both nurses’ and dental hygienists’ scores
on the mucous membrane and gingiva were skewed because
the highest score for both categories was 2 points. For tongue,
gingiva, and teeth/dentures, dental hygienists’ scores were
significantly higher than the nurses’ scores.

Discussion

The OAG consists of eight categories and each is allocated 3
points. A total of the category scores provides a total OAG
score, which indicates patients’ overall oral health status.

In this study, the data distributions for the mucous mem-
brane and gingiva scores were skewed. Although almost all
patients had poor oral health, none of them were given the
worst score for these two categories. The low k coefficients
for the lips, tongue, saliva, mucous membranes, gingiva, and
teeth/denture categories indicated that nurse—dental hygienist
inter-rater reliability was poor. On the other hand, the k coef-
ficients and agreement rates for the voice and swallowing

categories suggested that the validity of those scores was high
for oral cancer patients. In particular, when aspiration occurs,
the patient almost chokes due to the reflex action. For assess-
ment of swallowing, expedient objective methods have been
established, such as a repetitive saliva swallowing test and
modified water swallowing test. Therefore, swallowing may
be evaluated in the same way by anyone.

Further, the dental hygienists assigned significantly worse
scores than the nurses for the tongue, gingiva, and teeth/
denture categories. Perhaps, this was because dental hygien-
ists were more familiar with performing oral cavity assess-
ments than nurses. However, the problem is not whether the
dental hygienists or the nurses were more correct in their as-
sessments, but that the inter-rater reliability was poor, and
assessments differed from person-to-person.

Unfortunately, it appears that the OAG was developed
without effectively considering reliability [10]. To reduce dis-
parity between raters using the OAG, a scholarly discussion is
needed to reach a consensus beforehand [14]. However, it is
difficult amid the routines of a medical care setting to hold
frequent interdisciplinary OAG consensus meetings. Further,
categorical differences in inter-rater reliability may not only be
due to the scale definition problem, but insufficient clarity in
the descriptions themselves. Because the phrasing of the de-
scriptions may affect the raters’ psychometrical factors, reli-
ability testing is essential.

Physical evaluations of patients by clinicians tends to be
subjective. Difficulty developing assessment scales for phys-
ical findings with high inter-rater reliability may not be limited
to the OAG. It has been suggested that the objective assess-
ment of patient symptoms and health conditions through cli-
nician’s inspection is—in and of itself—difficult [16]. For
example, when two doctors examined the same cancer pa-
tients and assessed the severity of their symptoms using the
Common Terminology Criteria for Adverse Events (CTCAE),
a comparison of their assessments showed there were often
differences, resulting in low inter-rater reliability [16].

Consequently, many recent studies have suggested the im-
portance of patient-reported outcomes (PRO) [16—19]. These
studies, not only in clinical research, but in clinical settings,

Table 1 Comparison of OAG scores between NS and DH
Voice Swallow Lips Tongue Saliva Mucous Gingiva Teeth or OAG (total)
membrane denture
NS (mean + SE) 1.84+0.099 1.89+0.105 1.36+0.061 1.43+0.057 1.45+0.069 1.16+0.042 1.11+0.035 1.24+0.056 11.47+0.353
DH (mean + SE) 1.88+0.099 1.88+0.099 1.36+0.061 1.79+0.047 1.39+0.062 1.094+0.033 1.24+0.049 1.51+£0.071 12.14+0.302
P value 0.439 0.854 1.000 0.000 * 0.553 0.166 0.025 * 0.002 * 0.009 *

OAG Oral assessment guide, DH Dental hygienists, NS Nurses, SE Standard error

Wilcoxon signed-rank test: *P < 0.05 was considered statistically significant

@ Springer



1676

Support Care Cancer (2019) 27:1673-1677

Table 2 Agreement rate and k coefficient
{a) The voice category
agreement rate = 84.21%,  coefficient = 0.755

(c) The lips category
agreement rate = 67.11%, k coefficient = 0.281

(#) The saliva category
agreement rate = 51.32%,  coefficient = 0.025

_.
— -

29 17

16 9 1 26
1 0 1 2

46 26 4 76

(g) The gingiva category
agreement rate = 73.68%, k coefficient = 0.100

[cirete]
[ I
58

53 5 0

15 3 0 18
0 0 0 Q

68 8 Q 76

DH dental hygienists; NS nurses

(b) The swallow category
agreement rate = 80.26%, k coefficient = 0.691

30 3 0 33

4 9 6 19
2 0 22 24
36 12 28 76

(d) The tongue category
agreement rate = 51.32%, k coefficient = 0.095

29

17 2 48

16 9 u 26
1 0 1 2

a6 26 a 76

{f) The mucous membrane category
agreement rate = 82.89%, k coefficient = 0.226

*

60 9 0 69
a 3 (4] 7
0 0 Q 0

64 12 0 76

(h) The teeth or denture category
agreement rate = 82.89%,  coefficient = 0.226

--.
34 7 1 42

23 6 0 29
3 1 1 5
60 14 2 76

The numbers in red are the same ratings given by dental hygienists and nurses

demonstrated that patients’ subjective reporting of symptoms
should also be included in an assessment, rather than relying
solely on clinicians’ objective assessment of patients’ symp-
toms. In addition, some studies have addressed adverse events
among patients receiving chemotherapy where CTCAE as-
sessments were conducted by both patients and clinicians
and the values were compared [18, 19]. These studies found
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that while clinicians’ assessments of patients’ symptoms and
health conditions were positively correlated with patients’
own reporting of symptoms, the assessment values differed,
and they were often underestimated. Therefore, the PRO-
CTCAE measurement system has been developed as a tool
for measuring symptoms through patient self-assessment by
integrating PRO elements into the existing CTCAE [20].
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It is entirely possible that the objective assessment of oral
health will continue to suffer from low reliability. That is,
unless, in the future, a new type of assessment tool is devel-
oped for oral health assessment based on the idea that PROs
need to be reflected in the assessments.

OAG will likely be used until a new assessment tool is
developed. Objective assessment training and/or user manual
development may be required to improve the reliability of
OAG. The present training of one lesson a year is insufficient,
and efforts should be made to improve this to get more reliable
outcomes.
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