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In November 2006 there was a mass outbreak of norovirus gastroenteritis mainly in the neurosurgery ward
of Tokyo Women’s Medical University Medical Center East. Originating from inpatients, a total of 38 people, in-
cluding nursing staff, developed the disease. The attack rate of the disease was highest among nursing staff at
58%. Therefore, we analyzed the risk factors for the occurrence of norovirus gastroenteritis in the nursing staff.
In a case control study, the nursing staff was surveyed by questionnaire on items that may have been risk fac-
tors for contracting the disease. The questionnaire included sex, age, length of nursing experience, blood type,
hand-washing and the use of personal protective equipment (PPE), contact with the specific patients, dietary/
snack habits, use of toilets in the ward, and history of infectious gastroenteritis. The subjects for the analysis
were 26 nurses working in the neurosurgery ward. They consisted of 15 staff who developed the disease and 11
staff who remained unaffected. Using the latter as the control group, an analysis was conducted. Of the question-
naire items presented above, the odds ratio for the risk factor of age under 30 was as high as 11.4 (95% confi-
dence interval: 1.7-78.4; p = 0.024), demonstrating a statistically significant relationship. No significant relationship
was observed with other factors. In conclusion, the risk of contracting norovirus gastroenteritis was suggested to

be high among younger nursing staff members than 30 years of age.
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Background and Purpose

In November 2006, when infectious gastroenteri-
tis was prevalent throughout Japan, a mass out-
break of norovirus gastroenteritis occurred mainly
in the neurosurgery ward of Tokyo Women's Medi-
cal University Medical Center East. Originating
from inpatients, the infection was transmitted to
those who were inside the ward such as nursing
staff, a nursing student, and visitors. The attack
rate was highest among the nursing staff at 58%.
Nursing staff generally have closer and more fre-
quent contact with patients than physicians and
other healthcare workers. Their profession itself,
therefore, may have been a risk factor for infection
and onset of the disease. However, considering that

it would be significant for infection control to inves-
tigate what risk factors were actually involved in
this mass outbreak of norovirus gastroenteritis, an
analysis of risk factors was conducted.
Subjects and Methods
A case control study was performed in the nurs-
ing staff working in the neurosurgery ward where
the mass outbreak of norovirus gastroenteritis oc-
curred. After termination of the mass outbreak, the
subjects were surveyed by a questionnaire consist-
ing of items that may have been risk factors for in-
fection and onset of the disease. The questionnaire
items included sex, age, length of job experience,
blood type (to evaluate the association between the
blood type and the susceptibility to norovirus infec-
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Table 1 Questionnaire

This survey will serve in an epidemiological analysis which aims to estimate the infection risk of this infectious

gastroenteritis outbreak. This information will be handled with great care, so please try to answer honestly.

Please answer the following questions by circling the appropriate answer.

Development of gastroenteritis: Yes—No

Gender: Male-Female Age: ___ years Years of employment as a nurse: ___ years Blood type (ABO):
1. Do you usually wear gloves when handling patients’ feces? (Yes—No)
2. Do you usually wash your hands before and after wearing gloves? (Yes—No)
3. Do you usually clean your hands with a quick-drying hand antiseptic instead of running water? (Yes—No)
4. Did you wear gloves improperly between 11/1 and 11/25? (Yes—No)
5. Did you wash your hands improperly between 11/1 and 11/25? (Yes—No)
6. Do you usually wear an apron when handling patients’ feces? (Yes—No)
7. Did you wear an apron improperly between 11/1 and 11/25?7 (Yes—No)
8. Do you usually wear a mask when in contact with patients? (Yes—No)
9. Did you wear a mask improperly between 11/1 and 11/25? (Yes—No)
10. Were you in direct contact with patient A between 11/1 and 11/25? {Yes—No)
11. Were you in direct contact with patient B between 11/1 and 11/25? (Yes—No)
12. How many times did you work the late-night shift between 11/1 and 11/25? (__ times)
13. Did you work mainly in the brain surgery unit between 11/1 and 11/25? (Yes—No)
14. Did you work mainly in the surgical unit between 11/1 and 11/25? (Yes—No)
15. Did you work mainly in a leadership position (such as giving instructions) between 11/1 and 11/25? (Yes—No)
16. Do you often eat sandwiches or onigiri (rice balls) at meals while at work? (Yes—No)
17. Do you ever eat snacks during rest time while at work? (Yes—No)
18. Do you bite your nails? (Yes—No)
19. Do you have peeling or chapped skin on your hands? (regardless of degree) (Yes—No)
20. Do you feel a stinging pain on your hands when water or antiseptic is applied? (Yes—No)
21. Do you use the staff toilet while at work? (Yes—No)
22. Have you ever suffered from infectious gastroenteritis during winter? (Yes—No)

<Thank you for your cooperation. Infection Prevention Office>

tion), hand-washing and use of personal protective
equipment (PPE), contact with specific patients, die-
tary/snack habits (e.g., whether they often ate foods
intended to be eaten with the hand such as rice
balls and sandwiches; whether they tended to eat
snacks during rest breaks), use of toilets in the
ward, history of infectious gastroenteritis, and
whether they had extremely rough hands. Regard-
ing appropriateness of hand-washing and use of
PPE, the subjects were asked to answer separately
about their daily habits and their special compliance
during the period of prevalence of norovirus gastro-
enteritis. Two patients who developed the disease
were selected for the survey item that addressed
contact with specific patients. One of these 2 pa-
tients was a 64-year-old female (identified as Patient
A) who required assistance with eating and toilet-
ing and some of whose family members and visitors
also developed the disease. The other patient was a
Z-year-old female (identified as Patient B), who was
held in the arms of staff members most of the time.

The questionnaire used in this study is shown in
Table 1.

Epi Info (ver. 3.3) was used for the statistical
analysis. P values < 0.05 were considered statisti-
cally significant.

Results

A summary of the mass outbreak of norovirus
gastroenteritis is shown in Table 2. All the norovi-
ruses detected were GIL Fig. 1 shows the epidemic
curve for the cases. The outbreak started with 4 in-
patients; 2 of them were fed by tube and the other 2
patients received a normal hospital diet. The former
shared the same room and the latter stayed sepa-
rately in 2 different rooms. It is not known if any in-
terrelation among these patients who had an influ-
ence on the onset of the disease. The families and
visitors of these patients, a nursing student present
as an on-the-job trainee and her teacher, and nurs-
ing staff were infected within a short period, creat-
ing a propagated epidemic curve. No doctors were
affected by the disease.
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Table 2 Summary of subjects

Total number of patients
Inpatients
Patients’ families
Nursing staff
Nursing school members
Age 2-7T4 y
Sex 8 males, 30 females
Symptoms and outcomes
Diarrhea, vomiting

15 (Neurosurgery: 11, Surgery: 4)

15 (Nurses: 14, Assistant nurse: 1)
2 (Student: 1. Teacher: 1)

All patients resolved No patients seriously affected
Examination Noroviruses were detected in 5 of 8 fecal samples

collected from 7 patients
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Fig. 1 Epidemic curve (n = 38)

The ward in question served multiple depart-
ments with focus on neurosurgery. Nursing staff
are responsible for each patients room, but on night
shift fewer staff work beyond the boundary of
rooms. Twenty-six members of the nursing staff
working in this ward (25 nurses and 1 assistant
nurse) were the subjects of this investigation. Fif-
teen of these 26 subjects were affected by the dis-
ease, making their attack rate 58%. An analysis
was conducted using 11 nurses who worked in the
same ward without developing the disease as the
control group.

All the subjects except for one were females. As
shown in Fig. 2, their ages were between 22 and 48
years (mean 29.2, SD 74, median 27 years). Since the
affected group of 15 and the control group of 11
were distributed around the age of 30 years, age un-

der 30 was used as one of the risk factors in the
analysis.

The analysis results are shown in Table 3. The
odds ratio for the risk factor of age under 30 was as
high as 114 (95% confidence interval: 1.7-784; p-
value = 0.024), indicating a statistically significant re-
lationship. Though the odds ratio for the risk factor
of job experience under 10 years was as high as 80
(95% confidence interval: 0.7-85.7; p = 0.163), it was
not statistically significant. No statistically signifi-
cant relationships were detected regarding other
risk factors such as blood type, hand-washing and
use of PPE during the period of prevalence of the
disease, contact with patient A, snack habits, his-
tory of infectious gastroenteritis, or whether they
had extremely rough hands. In response to the
questions on daily hand-washing habits and use of
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Fig. 2 Ages of the nursing staff surveyed (n = 26)
The affected group of 15 and the control group of 11 were distributed around the age of

30 years.

Table 3 Analysis results on risk factors

Affected group

Control group

s G Qe 934 cntenc

Age <30 13 4 7 114 1.65-78.38 0.024
Experience < 10years 14 7 4 8.0 0.74-85.72 0.163
O blood type 2 13 3 8 04 0.05- 3.01 0.698
Improper use of gloves 4 11 0 11 undefined undefined —
Improper hand-washing 7 8 3 8 2.3 0.43-12.39 0.550
Improper use of mask 5 10 4 7 09 017 - 447 0.797
Improper use of apron 5 10 2 9 2.3 0.34-14.61 0.679
Contact with A 13 2 10 1 07 0.05- 8.22 0.774
Snack habits 14 8 3 5.2 0.46-59.29 0.374
History of gastroenteritis 1 14 0 11 undefined undefined —
Rough hands 7 8 3 8 23 044-12.39 0551

PPE. contact with patient B, and use of toilets in the
ward, all 26 subjects provided the same answer,
“Yes." Therefore, these risk factors were excluded
from the analysis.
Discussion

Mass outbreaks of norovirus gastroenteritis in
hospitals, facilities for the elderly, child-care facili-
ties, schools, dining facilities, and accommodation fa-
cilities have become an issue of public concern.
There are two main factors identified as causes of
such mass outbreaks; food poisoning attributable to
contaminated food provided in the facilities and the
human-to-human infection spread through feces or
vomitus. Noroviruses are relatively stable in the en-

vironment and are easily transmitted. They are

highly contagious and only a small number of virus
particles are sufficient to cause infection. Therefore,
utmost care must be taken to prevent infection.

In the fall and winter in 2006. infectious gastroen-
teritis became prevalent throughout Japan and the
number of patients in 2006 was higher than in any
other year since 1981 when surveys of infection out-
breaks started . The remarkable number of pa-
tients in 2006 has not been exceeded in the follow-
ing three years. The cause of this epidemic has not
been clarified. A mass outbreak occurred in the fa-
cility where the author worked when institutional
outbreaks had been frequently reported in the
mass media. The Infection Control Committee took
the lead in resolving the case under the guidance
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and cooperation of a local healthcare center.

The epidemic curve of this outbreak indicated a
propagated epidemics starting with simultaneous
onset of the disease in 4 patients. These patients
had nothing in common such as diet. Though some
other persons might have developed the disease
earlier than they did, no such persons were found in
our investigation. After the resolution of this mass
infection case, a patient in another ward developed
the disease. With the continual support of the
healthcare center, this new case was resolved with-
out infecting any other people. Fifteen of the 38 af-
fected patients were nursing staff. They accounted
for 58% of all nursing staff (26) working in the rele-
vant ward. Because of the high prevalence and inci-
dence among nurses as well as the high level of co-
operation that could be obtained, nursing staff
members were chosen as the subjects of this inves-
tigation of risk factors for norovirus gastroenteritis.

It has been reported that genetic factors are in-
volved in sensitivity to noroviruses”and that indi-
viduals with O blood type have high sensitivity to
noroviruses”. However, no significant difference
was observed regarding blood types in this survey.

Noroviruses are transmitted primarily through
contact but can also spread via a droplet route or,
under specific circumstances, via an airborne

“® This case of mass outbreak occurred in the

route
ward used mainly by the department of neurosur-
gery which housed many patients who were criti-
cally ill or with poor ADL (Activities of Daily Liv-
ing). It is to be expected that nurses, who often have
contact with patients and handle the feces or vomi-
tus of patients, have a high risk of infection. How-
ever, some nurses working in the ward remained
unaffected during the spread of the infection.
Therefore, it was considered worthwhile to analyze
this case in an effort to clarify the factors which
generated this difference among the nursing staff.
As a result of the analysis, age under 30 years
was identified as a potential risk factor for occur-
rence of the infection, with a statistically significant
relationship. Considering that the age factor could
be related to the length of nursing experience, an
analysis was also conducted regarding length of ex-
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perience, However, no significant difference was de-
tected. Similarly, there was no significant difference
regarding infection control techniques such as
hand-washing and use of PPE. However, because
this investigation was conducted using self-
reported data provided after termination of the
mass outbreak, it remains unclear to what degree
infection control measures had actually been taken
before and during the case. Furthermore, age-
related differences in tasks in nursing practice may
also have been a confounding factor. It is possible
that older nurses were in charge of instructing or
managing younger nurses and that, therefore, they
had less direct contact with patients. In this study, a
difference in tasks among the nurses during the
spread of the infection was not investigated. It is
generally said that noroviruses can often re-infect
previously infected hosts, regardless of the age of
such hosts, unlike rotaviruses which often produce
immunity to reinfection”. In fact, mass outbreaks of
norovirus gastroenteritis have been observed in fa-
cilities for the elderly. However. there is a report
that antibody prevalence rate increases with in-
creasing age”. In this study, age under 30 years was
the only risk factor for norovirus gastroenteritis in
which a statistically significant difference was ob-
served. It can be speculated that nursing staff aged
30 and over have antibody against noroviruses.
However, this result may have been affected by the
fact that the subjects for analysis were limited to a
specific population, healthcare workers. Further in-
vestigation is needed to confirm the reliability of
this result.
Conclusion

Risk factors for the occurrence of norovirus gas-
troenteritis in the nursing staff were investigated in
this study. As a result, it was suggested that risk of
infection was higher among those who were under
30 years of age. No significant relationship was ob-
served with the length of nursing experience. Out-
breaks of this disease in facilities for the elderly
have been an issue of concern. It is reported that in-
fection with noroviruses can occur repeatedly in the
course of a lifetime. In this study, however, it was
demonstrated that risk of infection was higher
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among those who were under 30 years of age.
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