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METHODS

- Study subjects

We selected 6 hospitals from among cancer hospitals and
general hospitals in Japan. Three are classified as designated
cancer hospitals by the Japanese Ministry of Health, Labour
and Welfare, ie, they have more than 399 beds and more than
84% of inpatients are cancer inpatients (National Cancer
Center Central Hospital, Tokyo; Aichi Cancer Center Central
Hospital, Aichi; Kyusyu Cancer Center Hospital, Fukuoka).
The other 3 are general hospitals with more than 649 beds and
in which 20% to 35% of inpatients are cancer inpatients (Iwate
Prefectural Hospital, Iwate; Nagoya Medical Center Hospital,
Aichi; Osaka Medical Center Hospital, Osaka). There were
2782 nurses working at the 6 selected hospitals in April 2008.
We excluded nurses who were absent for 1 month or longer
(eg, due to pregnancy or illness), and the remaining 2676
nurses were eligible to participate.

Questionnaire survey

We mailed a self-administered questionnaire to the
administrative section for nursing staff in each of the 6
hospitals. The administrative section then delivered the
questionnaire with a cover letter and a return envelope to
the study subjects and asked that they return it anonymously
to the administrative section within 2 weeks. The cover letter
explained to the nurses that their participation in this study
was completely voluntary. To maintain subject autonomy, we
did not send reminder letters. This study was approved by the
Institutional Review Board of Nagoya Medical Center.

Questionnaire items
The questionnaire items comprised subject demographics,
perceptions toward tobacco use interventions, and recent
3-year practice in tobacco use interventions. The nurses were
asked about their perceptions toward tobacco use inter-
ventions for 5 categories of hypothetical cancer patients,
which were based on patient physical condition, treatment
modality, and/or prognosis: (a) preoperative patients, (b)
postoperative patients with early-clinical-stage cancer, (c)
postoperative patients who received chemoradiotherapy and
have an expected survival period of approximately 3 years, (d)
postoperative patients who have clinically advanced cancer
but are now free from symptoms and have an expected
survival time of 1 year, and (e) patients with a terminal
prognosis receiving palliative care. In each of the 5 categories,
we established 2 subcategories (5 x 2) according to the type of
cancer: tobacco-related cancers (head and neck, esophagus,
and lung) and other cancers. For the 10 categories of patients,
the nurses’ perception of the importance of tobacco
intervention was assessed using 5 response categories,
ranging from “strongly agree” to “strongly disagree”.

The nurses were asked about the frequency of their
involvement in tobacco assessment and interventions in
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practice using a 4-point scale ranging from “almost always”
to “never or rarely”. The questionnaire items included were:
(a) assessed and documented tobacco use, (b) provided
cessation advice, (c) assessed readiness to quit, (d) provided
individualized information about the harmful effects of
tobacco use, and (e¢) made arrangements for enrollment in a
smoking cessation program.

The questionnaire included the respondent’s demographic,
professional, and institutional characteristics, and his/her own
smoking status. We also asked whether they had received
instruction on smoking cessation programs in nursing school.

Assessment and statistical methods

The summary statistics of perceptions toward tobacco use
interventions indicate the proportion of those who indicated
that they strongly agreed with a questionnaire item, as we felt
that this proportion best reflected the distribution of perception
in the 5-part response categories (Figure Al). The summary
statistics of tobacco assessment and interventions were
calculated using the proportion of those who responded
“almost always” to each questionnaire item. The chi-square
test was used to compare summary statistics between strata.
To elucidate factors associated with perceptions and practices
of tobacco use assessment or interventions for cancer patients
who smoke, we performed multivariate logistic regression
analysis using the following independent variables: age 20 to
29 (yes/no), working in inpatient care (yes/no), working in a
surgical division (yes/no), received any academic certification
(yes/no), working in a designated cancer hospital (yes/no), and
received instruction on smoking cessation programs during
nursing school (yes/no). All analyses were performed using
STATA version 10 (STATA Corp, College Station, TX, USA).

RESULTS

The response rates at the 6 hospitals were as follows.
Designated cancer hospitals—National Cancer Center
Central Hospital (Tokyo), 85% (397/468); Aichi Cancer
Center Central Hospital (Aichi), 84% (288/342); Kyusyu
Cancer Center (Fukuoka), 89% (233/261). General
hospitals—Iwate Prefectural Hospital (Iwate), 76% (392/
517); Nagoya Medical Center Hospital (Aichi), 86% (431/
499); and Osaka Medical Center Hospital (Osaka), 80% (474/
589).

Table 1 shows the characteristics of the 2115 respondents:
41% of respondents worked at a designated cancer hospital,
96% were female, and just over half (51%) were aged 20 to 29
years. Seventy-three percent had received a 3-year nursing
degree, 45% had worked for less than 6 years as a nurse, 74%
were currently working in an inpatient care setting, and 83%
were staff nurses. Only 8% reported current smoking; 12%
were former smokers.

The nurses’ perceptions toward tobacco use intervention
varied widely with regard to the physical condition and
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Group A

Group B

Group C

Group D

Table 1. Characteristics of the study subjects (n=2215) prognosis of the cancer patients (Figure 1). Most nurses
Characteristic n % strongly agreed that tobacc‘o use intervention should be
- provided to currently smoking cancer patients who were

Designated cancer hospital 918 41 . i ia had Iv-clinical-sta

General hospital 1297 59 in a preoperative stage or had early-c 1.mca' -stage (fancer.

In contrast, they felt less need to provide intervention to

Female 2128 % incurable cancer patients who smoke. The subjects felt that the

Age, years patiett : oS o
20-29 1137 51 need for tobacco use intervention was significantly higher in
30-39 699 32 patients with tobacco-related cancers than in those with non-
40+ . i 376 7 tobacco-related cancers in all 5 categories (P < 0.01).

Length of nursing education, years . N .

5 184 8 The proportions of responses in each of the 5 categories of

3 1628 73 tobacco intervention perception are shown in Supplemental

4 348 16 Figure Al. The proportion of nurses who strongly agreed

Master's degree 15 <1 . . .
or agreed with the need for tobacco use intervention

Le"gth of employment as a nurse, years 81 ” declined with deteriorating patient health. In multivariate
< . . . . .
35 418 19 analysis, the nurses working in designated cancer hospitals
6-9 378 17 had a significantly more positive perception of tobacco
10-15 409 18 intervention for preoperative cancer patients than did nurses
216 ) 426 19 working in general hospitals (odds ratio [OR] 2.67, 95%

Current work setting . K .
inpatient care 1642 74 confidence interval [CI] 1.60-4.45 for patients with tobacco-
Outpatient care ) 204 9 related cancers; OR 1.79, 95% CI 1.43-2.25 for patients
8&9;‘““9 room/intensive care unit 222 12 with non-tobacco-related cancers). In contrast, nurses working

Primary position in designated cancer hospitals had a significantly more
Staff nurse 1834 83 negative perception of tobacco intervention for patients with
glead nurse 232 12 a terminal prognosis receiving palliative care (OR 0.66,

upervising nurse . . .

Assistant director/director 10 <1 95% CI 0.51-0.84 for patients with "cobacco'—related cancers;

Certified by Japan Nursing Association 51 2 OR 0.57, 95% CI 0.40-0.81 for patients with non-tobacco-

Certified by other academic society 30 1 related cancers).

Smoking status The frequency of involvement in tobacco assessment and
Current smoker 170 8 intervention varied widely, as shown in Figure 2: 62% of
Ex-smoker 275 12 “ »

Never smoker 1734 78 nurses responded that they “almost always ‘ass.essed and
documented tobacco use, whereas only 10% indicated that
they “almost always” assessed readiness to quit in cancer

@ tobacco-related cancer
p<0.01
100% .
p<0.01 # non-tobacco-related cancer
90%
80% A’ preoperative patients
B: post operative patients
70% in early clinical stage
C: those who recieved
60% p=<0:0% chemo-radiation
therapy and expect
50% approximately 3year
survival priod
40% - D: those who had
clinically advanced
30% stage but now free from
symptoms in the
20% I expected survival time
of 1 year
10% E: patients in the terminal
i stage with receiving
0% - i palliative care

Group E

Figure 1. Proportion of study subjects who strongly agreed with providing tobacco intervention to cancer patients in
various states of health (A-E).
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Figure 2. Frequency of performing tobacco use assessment and intervention during a recent 3-year period for currently

smoking patients with cancer.

patients. Cessation advice to cancer patients who smoke was
“almost always” or “frequently” provided by 72% of the
respondents, whereas only 19% of them made arrangements
for enrolling patients in a smoking cessation program
(Figure 2).

The frequency of tobacco wuse assessment and
documentation significantly differed according to respondent
age, length of nursing education, current work setting
(inpatient care/other), nursing certification status, and type of
hospital (cancer hospital/general hospital) (Table 2). Current
work setting (surgical division/other), type of hospital, and
history of receiving instruction on smoking cessation programs
in nursing school were significantly associated with the
frequency of providing cessation advice. Assessment of
readiness to quit and providing individualized explanation of
the harmful effects of tobacco use were significantly associated
with the nurses’ current work setting, certification status, type
of hospital, and history of receiving instruction in smoking
cessation programs. There was no significant difference in
the frequency of tobacco assessment or intervention with
regard to respondent smoking status (Table 2).

In multivariate analysis, the current work setting of
inpatient care was significantly associated with performing
tobacco use assessments and documentation (OR 1.57, 95%
CI 1.14-2.16; Table 3). Current work in a surgical setting was
significantly associated with providing cessation advice (OR
1.83, 95% CI 1.40-2.39) and providing individualized
explanation of the harmful effects of tobacco use (OR 1.58,
95% CI 1.21-2.05). Nurses with an academic certification
were significantly more likely to assess readiness to quit than
those without such certification (OR 2.33, 95% CI 1.29-4.21).
All 4 tobacco intervention practices were significantly more
frequent among nurses working in a designated cancer
hospital than among those in general hospitals. Nurses
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who received instruction on smoking cessation programs in
their nursing school were significantly more likely to provide
cessation advice (OR 1.61, 95% CI 1.15-2.26), assessment
of readiness to quit (OR 1.73, 95% CI 1.09-2.75), and
individualized explanation of the harmful effects of tobacco
use (OR 1.94, 95% CI 1.39-2.69).

DISCUSSION

To our knowledge, there have been no Asian studies of
nurses’ perceptions of tobacco intervention for cancer patients
who smoke, although the attitudes of people with cancer
regarding smoking cessation and the patient education
practices of oncology nurses in Japan, Taiwan, and Korea
were reported in a small study.'* Our study showed that
nurses’ perceptions toward tobacco intervention were highly
dependent on the health and prognosis of cancer patients and
whether their cancer was tobacco-related. The Japanese nurses
showed less willingness to provide tobacco intervention for
cancer patients with a poor prognosis. In particular, the nurses
working in designated cancer hospitals had a significantly
more negative perception of tobacco intervention for patients
with a terminal prognosis who were receiving palliative care,
possibly because they believed that these patients would
derive limited benefit from smoking cessation. However, we
believe that this attitude is not appropriate because continued
smoking reduces treatment effectiveness and results in faster
deterioration of health, even in patients with incurable cancer.
The present study also showed that the Japanese nurses were
less willing to provide tobacco intervention for patients with
non-tobacco-related cancers than for those with tobacco-
related cancers. This was probably due to the nurses’ incorrect
belief that currently smoking patients with non-tobacco-
related cancers do not believe that smoking cessation would
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Table 2. Proportions of nurses who, during their most recent 3 years of practice, almost always performed tobacco use
assessments or interventions for currently smoking cancer patients, by characteristics of nurses

Tobacco use assessment . Assessment of readiness Individualized explanation of
N Cessation advice .
Nurse characteristic and documentation to quit harmful effects of tobacco use
n % 95% Cl  Pvalue % 95% Cl Pvalue % 95% Cl P value % 95% Cl P value
Age 20-29
Yes 137 65 61.4-67.8 0.01 24 20.8-264 0.69 9 7.0-10.7 0.14 19 16.1-20.9 0.19
No 1075 59  55.1-62.0 23 19.9-257 i 8.8-13.1 26 18.2-23.5
Length of nursing education
24 years 363 70 64.6-75.5 <0.01 24 19.3-29.5 0.61 10 7.5-15.0 0.37 20 15.8-24.9 0.71
<4 years 1845 60 57.5-626 23 20.7-25.2 11 8.0-11.0 19 17.5-21.4
Current work setting
Inpatient care 1642 64 61.1-66.3  <0.01 24 21.8-265 0.12 9 7.9-11.1 0.28 20 17.7-21.7 0.99
Other 564 55  49.8-60.2 20 16.0-245 1 8.1-14.7 20 15.8-23.6
Current work setting
Surgical division 883 63  58.9-67.7 0.5 28  24.9-33.2 <0.01 11 7.2-12.86 0.48 24 20.3-27.8 <0.01
Other 1335 61 57.9-63.8 21 18.5-23.4 10 7.9-11.5 18 15.4-19.8
Any academic certification
Yes 126 52 41.3-618 0.04 31 21.1-40.0 0.08 20 11.8-28.2 <0.01 29 20.0-37.4 0.01
No 2074 62  60.0-64.8 23 20.7-24.9 9 8.9-10.8 19 17.1-20.8
Workplace
gf:g%’;?ted cancer 918 73  69.9-764 <0.01 35 317-388 <001 15 123-176 <0.01 28 248-31.1  <0.01
General hospital 1297 53  50.1-56.4 14 12.1-16.6 6 4.6-7.6 14 11.7-16.7
Received instruction?
Yes 346 68  62.0-73.8 0.05 31 25.7-37.4 <0.01 13 9.6-18.3 0.04 27 22.2-32.6 <0.01
No 1838 61 58.6-63.6 22  19.7-239 9 7.6-10.6 18 16.2-19.9
Attended lecture®
Yes 210 69 61.3-76.6 0.05 23 16.0-29.9 0.92 14 8.1-19.6 0.12 25 18.8-32.1 0.06
No 1965 61  59.0-63.9 23  21.3-258 10 8.1-11.1 19 17.0-20.7
Smoking status
Never 1731 62  59.3-64.6 0.62 23 208-253 0.6 10 8.2-11.5 0.65 19 17.3-21.3 0.58
Current or ex-smoker 445 61 55.4-65.7 24 19.6-28.6 9 6.1-12.2 20 16.3-24.3

aReceived instruction on smoking cessation programs at his/her nursing school.
bAttended a lecture on smoking cessation intervention at his/her hospital.
95% Cl: 95% confidence interval.

Table 3. Factors associated with almost always performing tobacco use assessment and interventions for currently smoking
cancer patients during the most recent 3 years of practice in Japanese nurses (multivariate logistic regression)

Tobacco use assessment . . Assessment of readiness  Individualized explanation of
. Cessation advice .
and documentation to quit harmful effects of tobacco use

OR (95% Cl) Pvalue OR (95%Cl) Pvalue OR (95%Cl) Pvalue OR  (95%Cl) P value

Age 20-29 years 113 (0.89-1.42) 031 098 (0.75-1.29) 0.9 071 (0.48-1.04) 008 078 (0.60-1.03) 0.08
Inpatient care 157 (1.14-2.16) 0.006 141 (0.94-2.11) 0.1 093 (0.56-1.54) 078  1.02 (0.70-1.50) 0.9
Surgical division 121 (0.96-153) 041  1.83 (1.40-2.39) 0000 1.02 (0.70-151) 089 158 (121-2.05) 0.001
Any academic 069 (0.43-1.11) 043 157 (0.92-2.67) 0.1 233 (1.29-4.21) 0005 1.63 (0.99-2.69) 0.06
certification

E:;%’;lated cancer 536 (1.88-2.95) 0.000 349 (270-4.51) 0000 271 (1.89-3.88) 0.000 258 (2.00-3.32) 0.000

Received instruction® 1.18 (0.86-1.62) 0.3 161 (1.15-2.26) 0006 173 (1.09-2.75) 0.02 1.94 (1.39-2.69) 0.000

3Received instruction on smoking cessation programs at his/her nursing school.
OR: odds ratio, 95% CI: 95% confidence interval.

improve their health and/or they are less motivated than those Regarding tobacco intervention practice, although most
with tobacco-related cancers to stop smoking. Therefore, we  nurses assessed and documented the tobacco status of
believe that modifying nursing education might change the  their patients, they did not often provide cessation advice,
incorrect attitudes of nurses toward tobacco intervention for  assess readiness to quit, provide individualized information
cancer patients in Japan. about the harmful effects of tobacco use, or make
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Responses of nurses regarding the need for tobacco intervention in cancer patients, by cancer type and state
of health. Group A: Preoperative patients. Group B: Postoperative patients with early-clinical-stage cancer.
Group C: Patients who received chemoradiotherapy and have an expected survival time of approximately 3
years. Group D: Postoperative patients who have clinically advanced cancer but are now free from symptoms
and have an expected survival time of 1 year. Group E: Patients with a terminal prognosis receiving palliative

care.

arrangements for patients to enroll in a smoking cessation
program. Except for assessing and documenting tobacco
status, the frequencies of these practices in the present study
were lower than those among oncology nurses in the United
States assessed in 1998, as indicated by the proportions
of nurses reporting a frequency of “every day” or “every
week” (provided cessation advice: 23% vs 32%; assessed
readiness to quit: 10% vs 38%). However, it should be
noted that the response rate in the US survey was only 38%.%°
The low frequency of making arrangements for cancer
patients to enroll in a smoking cessation program in the
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present study was possibly influenced by the considerable
number of patients with limited readiness to quit and
low activities of daily living, as well as the limited
availability of smoking cessation programs in patients’ areas
of residence.

From the perspective of nurses’ behavior regarding tobacco
intervention for cancer patients who smoke, an important
finding was that these behaviors were positively associated
with a history of instruction in smoking cessation programs
during nursing school, after adjustment for a number of
confounding factors. This finding confirmed the importance
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of providing instruction on smoking cessation in the standard
curriculum of nursing schools in Japan.

One limitation of our study was the representativeness
of the sample we obtained. We selected nurses working at 3
designated cancer hospitals and 3 general hospitals. Although
their baseline characteristics were well documented, the
findings may not be applicable to nurses working in smaller
hospitals, as their characteristics might differ from those of our
respondents. Our multivariate analysis showed that nurses
working in the designated cancer hospitals and those with
any academic certification in nursing education or technique
were more likely to provide smoking cessation interventions
for cancer patients, which suggests that the frequency of
smoking cessation intervention by nurses in the present study
might be higher than that among Japanese nurses in general.
To improve representativeness, we need to perform another
survey of nurses stratified by specialty and hospital size. Our
study did not assess the tobacco intervention perception and
practices of nurses with regard to patients’ readiness to quit
and other behavior-related characteristics such as self-efficacy
in quitting. To improve the usefulness of the assessment, we
need to examine these items on patient smoking-related
characteristics in a future study.

In conclusion, we observed that the perceptions of Japanese
nurses toward tobacco intervention in cancer patients differed
greatly with regard to patient treatment status and prognosis.
In addition, the nurses’ tobacco intervention practices
were significantly associated with a history of instruction in
smoking cessation programs while they were in nursing
school. These findings should be useful in improving tobacco
intervention attitudes and practices among nurses treating
patients with cancer in Japan.
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RELATIONSHIP BETWEEN THE NUMBER OF ESTABLISHED
CARDIOVASCULAR RISK FACTORS AND ANNUAL MEDICAL
COSTS IN JAPAN: COST ANALYSIS IN 38 890 JAPANESE
INDIVIDUALS

doi:10.1136/jech.2011.142976e.49

'Y Murakami,* ?T Okamura, *K Miura, *H Ueshima. 'Department of Medical Statistics,
Shiga University of Medical Science, Otsu, Shiga, Japan; *Department of Preventive
Medicine and Public Health, Keio University, Shinjuku, Tokyo, Japan; °Department of
Health Science, Shiga University of Medical Science, Otsu, Shiga, Japan; “Lifestyle-
Related Disease Prevention Center, Shiga University of Medical Science, Otsu, Shiga,
Japan

Background Information about the relationship between the
number of established cardiovascular disease risk factors and medical
costs is limited.

Methods A linked analysis of the medical costs and health exami-
nation measures was performed in Shiga, Japan. Medical costs
information for the period April 2000—May 2006 was collected from
the Shiga National Health Insurance Organization database.
Corresponding data for 38890 individuals (age, =40 years) gener-
ated during annual health examination conducted between 2000
and 2003 were collected from the local municipalities in the Shiga
prefecture. These data were merged by name, sex, and dates of birth.
Median and interquartile were used to compare the annual medical
costs among groups with different number of risk factors. The risk
factors were hypertension (SBP =140 or DBP =90), high cholesterol
(total cholesterol =240) and blood glucose levels (casual blood
glucose =126), and smoking.

Results The median total annual medical cost in the group with no
risk factors was 217 149 Yen for men and 147880 Yen for women.
The median total annual medical cost in the group with four risk
factors was 1.28 times higher in men (278651 Yen) and 1.80 times
higher in women (265.788 Yen), as compared to that in the group
with no risk factors. These trends were most apparent in outpa-
tients (men: 1.47 times (127 205 Yen vs 186811 Yen); women: 2.23
times (94 648 Yen vs 211123 Yen)).

Conclusion Annual medical costs increase with an increase in
the number of cardiovascular disease risk factors in the Japanese
population.
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