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Abstract

From the dawn of July 5, 2010,
many students at School X began having
food poisoning-like symptoms, such as
fever, nausea, vomiting, abdominal
cramps, and diarrhea. In order to find out
the source of this food poisoning
outbreak, as well as to provide preventive
recommendations, we conducted a
retrospective outbreak investigation on
students and employees who were at
school on the day before the outbreak.

This study was based on
self-reported questionnaires. The
response rate was 93.3% (475/509). The
analysis of data (male 462, female 13)
showed the range of age is from 18 to 33,
and the median is 19. There were 64
people matched with the case definition,
and the main clinical symptoms were as
follows: fever (n=54, 84.4%), abdominal
cramps (n=48, 75%), headache (n=40,
62.5%), diarrhea (n=24, 37.5%), nausea
(n=17, 26.6%), chills (n=15, 23.4%), and
vomiting (n=12, 18.8%).

After analyzing the three meals they
had on July 4 (the date before onset),

statistically significant association appeared
between food poisoning and these dishes —
Malar Cake for breakfast, steamed egg
custard with dried bonito flakes and popcorn
chicken for lunch, and crisp fried pig’s ears
for dinner. Salmonella was isolated from the
leftovers of steamed egg custard with
dried bonito flakes and cabbage with bacon.
Besides, 24 people had isolated Salmonella
from rectal swab among 29 symptomatic
individuals. According to the symptoms,
incubation time, and laboratory findings, we
infer that the steamed egg custard with
dried bonito flakes for lunch was the main
source of this Salmonella food poisoning
outbreak.

Keywords: food poisoning, Salmonella,
eggs, egg products
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Introduction

Salmonella is a type of gram negative
bacteria; the optimal temperature for
Salmonella to grow and multiply is 37C.
They are frequently found in humans’ and
animal intestinal lumens; and they infect
humans by fecal-oral transmission or
contaminated food, particularly meats and
egg products [1]. The incubation time of
Salmonella food poisoning is about 5-72
hours, usually 12-36 hours [2], the symptoms,
like diarrhea, abdominal cramps, chills, fever,
nausea, and vomiting, are not obvious until
ingested bacteria is more than 10°-10° [3].
The mechanism of disease development is
due to the synergistic effect of large amount
of bacteria and the released endotoxin [4].
The living bacteria ingested by humans
through food cause inflammation in
digestive tract and release of endotoxin
which increases the body temperature by
destroying the body temperature regulatory
system, accelerating peristalsis in digestive
tracts, and then leading to vomiting and
diarrhea [3]. Therefore, high fever and

bacteremia are also clinical symptoms along
with acute gastroenteritis.

Previous studies showed egg products
are the most frequent source among
Salmonella food poisoning outbreaks [5]. In
1986 and 1987, Salmonella caused 65 food
poisoning outbreaks in the northeast of the
United States. Among the 35 confirmed food
sources, 77% are related to egg products [6].
In 1992, a British study pointed out
Salmonella bacteria can be isolated from egg
yolk [7]. The egg may be contaminated by
infected hens fed with Salmonella-
contaminated feed. Japanese studies in 2009
showed Salmonella can be isolated from
1.7% eggs treated with Pasteurization [8-9].

In the ranking of food poisoning cases in
different countries, Salmonellosis is No.1 in
the United States, No.2 in Japan (only next
to Vibrio parahaemolyticus), and No.4 in
Taiwan (next to Vibrio parahaemolyticus,
Staphylococcus aureus, and Bacillus cereus)
[10-12].

Event Background

Before the food poisoning outbreak at
School X was reported on July 5, 2010, there
were 509 students having meals together on
July 4. Several dozens of people fell sick
from the dawn of July 5. Their main
symptoms were fever, headache, nausea,
vomiting, abdominal cramps, and diarrhea.
The officers from the bureau of public health
came to hospitals and the school to collect
rectal swab specimens and leftovers for
bacterial test immediately after receiving the
notification on July 5. Officers from CDC
Fifth branch joined in this epidemiological
survey at School X on July 6. Due to the fact
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that the outbreak occurred at a boarding
school, it is necessary to determine the source
of this food poisoning outbreak, and prevent
similar outbreaks from happening in the
future.

School X has two campuses. There are
offices for teachers and school officials on the
first campus, and classrooms and dorms for
students on the second campus where the
outbreak occurred. The total number of
students on the second campus is around
1,600. Most of them are males. Students have
to live in the dorms and dine in the student
restaurant except on weekends. The school
kitchen served foods in metal buckets, which
the senior students helped putting in the
allocated food serving area. All students lined
up to get food in the area. Students had their
own eating areas but no assigned tables.

The food poisoning outbreak occurred on
Sunday (July 4). Most of cases were new
students registered on June 30. New students
were asked to live in the dorm and to dine at
school for orientation on July 3-4, with no
exception. From the dawn of July 5, many
students began having the above symptoms.
On July 6, there were more than 70 students
having been to the school’s clinic, GanShan
Armed Forced Hospital, and other hospitals
near the school. Some of them were required
to be hospitalized because of serious
symptoms. A large number of cases were new
students.

Environmental Survey

We investigated the hygiene in the
kitchen at School X including the display
and cleanness of kitchenware, the sources of
foods, the storage methods of foods, the way

to prepare foods, separated areas of cooked
and uncooked foods, the way to clean
tableware, dining  schedules, Kkitchen
workers’ health conditions and management.

Epidemiological Investigation

A.Subjects : 509 students including new
students and returning students at School
X onJuly 3 and July 4.

B.Methods : The study was a retrospective
outbreak investigation based on self-report
questionnaires including demographic data
(name, age, sex, units/troops), symptoms,
the date and the time of onset, medical
treatments, and dishes served on July 4.

C.Case definition : Anyone dining at school
on July 4 and having diarrhea (at least
twice a day) or fever, abdominal cramps
during the period of July 4 to July 6, as
well as having one of the following
symptoms: chills, nausea, vomiting and
headache, is viewed as a case.

D.Data analysis The distribution of
demographic data and symptoms were
analyzed by descriptive statistics. The
relative risks with 95% CI of each risk
factor (food item) were calculated.

Laboratory Findings

There were two categories of samples taken

from humans and leftovers:

A.Human specimens include: (1) Rectal
swabs of patients and kitchen helpers were
sent to South Regional Laboratory of
Research and Diagnostic Center, CDC, to
isolate Vibrio cholerae, Vibrio
parahaemolyticus, Shigella, Salmonella,
Staphylococcus aureus, and Bacillus
cereus ; (2) Blood cultures of some people
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admitted at hospitals; (3) Kitchen
workers’ stool specimens were sent to
KunYang laboratory, Research and
Diagnostic Center, CDC for testing of
Rotavirus and Norwalk virus.

B.Only leftovers from lunch and dinner on
July 4 were sent to Taiwan Food and Drug
Administration for testing of pathogenic
Escherichia coli, Salmonella, Vibrio
parahaemolyticus, Bacillus  cereus,
Staphylococcus aureus, and enterotoxin.

Results
A. Environmental survey

The school kitchen had screened
windows and doors. The sanitation was
acceptable, but there were a few flies. The
food-chopping area was an outdoor space. The
cooking area was clean, but there were puddles
of water on the floor. In addition, food
containers, such as metal buckets, plates, and
pots, were carefully washed and air dried.
Students” plates were treated with heat
sterilization before use. However, the
refrigerator temperature controller and the
defrosting regulator were unstable. There were
4 cooks and 8 kitchen helpers working in the
kitchen. All workers wore plastic caps and
plastic gloves while working. No Kkitchen
workers had hand wounds, but they did not cut
their nails regularly.
B. Questionnaire analysis

Our dataset mainly from 475 valid

Table 1. Demographic analysis (n=475)

questionnaires among 509 responses
included 462 (97.3 %) males and 13 (2.7 %)
females. The range of age was between 18
and 33, and the median was 19. During the
period of July 4 to July 6, symptoms
occurred in 70 (14.7%) people in different
levels; 51 people went to hospitals. The
hospital visit rate was 72.9%. Sixty-four
people fit in with the case definition. The
attack rate was 13.5% (64/475).

The main clinical symptoms of 64 cases
are fever (n=54, 84.4%), abdominal cramps
(n=48, 75%), headache (n=40, 62.5%),
diarrhea (n=24, 37.5%), nauseas (n=17,
26.6%), chills (n=15, 23.4%), and vomiting
(n=12, 18.8%). Fifty-one people were
hospitalized. The hospitalization rate was
79.7%. The duration of recovery in most
patients was 4-7 days. Only one female with a
Salmonella positive result from blood culture
had serious symptoms and bacteremia, but
she fully recovered after 12 days.

The participants in this survey were 475
students including 185 returning students
and 290 new students (Males 277, Females
13) registered on June30. The analyzed
demographic data showed 6 returning
students and 58 new students (Males 49,
Females 9) were cases (Table 1). The attack
rate of new students (20%) was higher than
that of returning students (3.2%). In addition,
the attack rate of females (69.2%) is higher
than males (11.9%).

Items Not 11l Attack Rate P value
(n=64) (n=411) %

Status

New students (M=49, F=9) 232 20 <0.001

Returning students (M= 6,F=0) 179 3.2

Sex

Females 4 69.2 <0.001

Males 407 11.9
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The incubation time calculated using
breakfast, lunch and dinner on July 4 as
exposure time was shown in Table 2. Among
64 cases, only 54 people remembered the
exact time of onset. We created an epidemic
curve using lunch time (12 p.m.) as the start
point (Fig). The epidemic curve showed few
cases appeared from 6 p.m. on July 4 and
there was a peak between 12 a.m. and 3 a.m.
on July 5.

Because all students in this outbreak
dined at school for three meals, we compared
the incubation time of common food
poisoning pathogens and assumed all dishes
served on July 4 as suspicious sources for
analysis. The results showed the dishes with
statistically significant differences were as
follows: Malar cake, steamed egg custard
with dried bonito flakes, popcorn chicken,
assorted rice noodles, crisp fried pig’s ears,
pork rib soup with corn, and fries (Table 3).

Assorted rice noodles for lunch, pork rib
soup with corn and fries for dinner are
statistically protective factors; Malar cake
for breakfast, steamed egg custard with dried
bonito flakes and popcorn chicken for lunch,
crisp fried pig’s ears for dinner are food
poisoning related risk factors.

C. Laboratory findings

Among 55 human rectal swabs for
bacterial tests, 24 specimens (82.8%) were
Salmonella positive (23 were Salmonella
group 09, 1 was Salmonella group 08) from
29 symptomatic individuals, the other 26
specimens from asymptomatic  kitchen
workers were negative. In addition, 5
specimens from hospital patients in GanShan
Armed Forces Hospital were Salmonella
positive (4 rectal swabs and 1 blood culture
were all Salmonella group 09). All 9 stool
specimens were negative for virus testing.

Table 2. Comparison of the incubation times using breakfast, lunch, and dinner on July

4 as exposure time

Time Median (hr) Mode (hr) Mean (hr) Range (hr)
Breakfast 06:00 25.8 30 27+8.5 12-57
Lunch 12:00 19.8 24 21+8.5 6-51
Dinner 18:00 13.8 18 15+8.5 0-45

Numb er of case

i 1

Bl Nospecimen taken
Salmonella negative

Il Salmonella positive

012345678 91011121314151617181920212223242526272829303132333435363738304041424344454647484950515253

July 4 July 5

! July 6

Incubation time(hour)

Fig. Epidemic curve illustrating the incubation time of the infection (N=54)
Note: Set lunch time (12 o’clock) on July 4 as the exposure time.
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Table 3. Single-variable analysis of the food poisoning outbreak for all dishes served on

July 4 at School X
Ate Did not eat Relative risk 95% Confidence P value

Food item Il Notill Il Notill interval

Breakfast (n=433)

Egg porridge w/ corn 10 240 12 171 0.61 0.251~1.406 0.231
Poached egg 15 343 7 68 0.45 0.167~1.081 0.080
Garlic stir-fried 18 354 4 57 0.74 0.237~2.218 0.532
cabbage

Pickled cucumber 11 225 11 186 0.83 0.351~1.950 0.663
Peanut egg crisp 8 203 14 208 0.60 0.240~1.426 0.234
Malar cake 17 226 5 185 2.66 1.008~7.686 0.040*
Congee 9 170 13 241 0.98 0.410~2.348 0.966
Milk 19 274 3 137 3.03 0.921~10.886 0.054
Milk tea 14 279 8 132 0.84 0.339~2.022 0.678
Lunch (n=474)

Roasted chicken 52 330 12 80 1.04 0.536~2.060 0.886
drumstick

Steamed egg custard 56 308 8 102 212 1.069~5.026 0.029°*
with  dried bonito

flakes

Popcorn chicken 54 296 10 114 1.91 1.024~4.224 0.039*
Assorted rice noodles 17 164 47 246 0.59 0.301~0.978 0.040*
Cabbage with bacon 55 353 9 57 0.99 0.462~2.106 0.973
Fish sticks 30 181 34 229 1.10 0.658~1.893 0.683
Dinner (n=474)

Crispy chicken chop 53 329 11 81 1.16 0.593~2.373 0.630
Milk tea 55 350 9 60 1.04 0.492~2.231 0.904
Crisp fried pig’s ears 47 237 17 173 1.85 1.121~3.635 0.018*
Pork rib soup with 18 205 46 205 0.44 0.219~0.698 0.001*
corn

Stewed pork ball in 37 215 27 195 1.21 0.730~2.117 0.423
brown sauce

Fries 50 361 14 49 0.55 0.250~0.941 0.030*
Fried rice with eggs 22 153 42 257 0.89 0.506~1.530 0.650
and tomato

Garlic stir-fried 49 336 15 74 0.76 0.383~1.352 0.305
cabbage
Note: * means p<0.05.
Among 11 leftovers, 2 were Salmonella source of the outbreak.

positive (Salmonella group 09). These were The symptoms among infected

steamed egg custard with dried bonito flakes
and cabbage with bacon for lunch.

Discussion

This was a diarrheal outbreak occurring
in a boarding school. Because School X had
regular water examinations, and not
everyone at school was suffering from
diarrhea, we excluded water as a possible

individuals were fever (84.4%), abdominal
cramps (75%), headache (62.5%), diarrhea
(37.5%), nausea (26.6%), chills (23.4%), and
vomiting (18.8%). There appeared to be a
high proportion of cases with fever (84.4%).
The incubation time of the infection was
6-51 hours. The recovery period was 4-7
days. According to the epidemic curve (Fig),
the number of cases rose abruptly and fell
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slowly. Therefore, the source in this outbreak
was a point source. The population at risk
was exposed in a short period of time.
Although the wide range of incubation time
(6-51 hours) made the peak unapparent in
the epidemic curve, the incubation time
among all cases with Salmonella positive
results was concentrated in 12-36 hours,
which fit the incubation time of Salmonella
(6-72 hours, but usually 12-36 hours) [2]. In
addition, Salmonella group 09 was detected
from both human specimens and leftovers.
There was a case with bacteremia, which is a
typical characteristic of Salmonellosis.
Based on the incubation time of the infection,
the symptoms, the recovery period, the food
sources, and the laboratory findings, we
concluded this outbreak was a Salmonella
food poisoning outbreak.

Moreover, demographic analysis (Table
1) showed new students, especially females,
were at increased risk. All 13 female
students (9 were cases) in our study were
new students registered on June 30. However,
the causation of increasing risk in new
students and, females were not clear. A
possible reason might be that new students
had weaker immune responses because they
needed to adapt to a new environment. But
we believed the difference between the
occurrence of Salmonella food poisoning
among new students and that among
returning students was a result of unanalyzed
confounding factors. Our assumption was
supported by the difference in eating time
and tables between new students and
returning students. For example, the batch of
foods and food containers were different
between new students and returning students.

We need more detailed information for
further studies.

Table 3 shows possible food sources
among dishes served on July 4. The usual
incubation time for Salmonella infection
(12-36 hours) [2] and types of contaminated
food were used to estimate possible food
sources. The incubation time (Table 2)
calculated from breakfast was too long to fit
that for Salmonella infection, and Malar cake
was a cooked food which is less suspicious.
Therefore we excluded breakfast foods as
risk factors.

According to laboratory findings, the
type of Salmonella isolated from steamed egg
custard with dried bonito flakes and from
cabbage with bacon were the same as isolated
from human specimens. Previous studies also
pointed out egg products as a large proportion
of food sources in Salmonella food poisoning
[5]. On the basis of statistical analysis (Table
3) and laboratory findings, the steamed egg
custard with dried bonito flakes served for
lunch on July 4 was the main source in this
outbreak. Although cabbage with bacon was
also contaminated by Salmonella, there was
no significant difference in the statistical
analysis. The leftovers of cabbage with bacon
may have been contaminated while officers
collected or transported samples. In our study;,
we used leftovers as the food samples. Using
food scraps instead of leftovers would have
been good way to improve the representation
of food samples and to avoid cross-
contamination.

The food ingredients used in the school
kitchen were bought daily on workdays from
non-staple Food Supply Station, which is one
of the markets for military only, but workers




150 Taiwan EB

May 3, 2011

have to buy foods for weekends in advance on
Friday. Therefore, the food ingredients used
on July 4 were prepared on July 2. We found
that the eggs they purchased were level 1 eggs,
which have lower prices. In Taiwan, eggs
were divided into three levels depending on
cleaning methods, and the price reflects the
quality: Level 1 eggs are sold in traditional
markets. The eggs were simply washed by
egg producers and then shipped out. Level 1
eggs have the lowest price, but contain a lot of
residual bacteria. Level 2 eggs are washed
eggs sold in boxes in supermarkets. The eggs
are washed by water, detergents, or
bactericides, and then boxed. The prices of
Level 2 eggs are moderate. Level 3 eggs are
eggs with “CAS” sign. The raising
management of chicken, the sanitation of
poultry farms, residual drugs among egg
products, and pathogen examinations are all
guaranteed. Eggs are packed by different
grades after passing examinations. Due to
their higher quality, Level 3 eggs have the
highest price.

The shell of the eggs is easily
contaminated with pathogens, such as
Salmonella, by feces or environment after the
eggs are laid [2]. If eggs are not adequately
cooked or heat-treated, they are likely to be
contaminated with Salmonella by food
processing, food preparation, or food storage.
According to the investigation, prepared
foods were stored in metal buckets at room
temperatures and were taken to the restaurant
from the kitchen an hour before the food was
served. From the time when the food was
finished cooking to when the students began
eating, the prepared food was at room
temperatures at least 1-2 hours. The sultry

weather in summer (the highest temperature
was 30°C) and the incompletely cooked egg
products or meat dishes, allowed bacteria to
easily multiply, which lead to food poisoning.

Conclusions and Recommendations

After the investigation conducted by the
bureau of public health, the outbreak was
determined to be related to the inadequate
food storage, the incompletely cooked foods,
and the cross-contamination between the raw
foods and the cooked foods. We recommend
educating all food handlers about the
importance of food preparation, food
contamination sources, and food storage, and
to establish standard food operating
procedures in the kitchen.

First, thoroughly cook all food products
that are derived from animal sources,
particularly egg products, poultry, and meat
dishes to kill bacteria. The internal
temperature should be kept at 60°C for 20
minutes or 65°C for 3 minutes during
cooking. Second, only purchase fresh foods.
Third, store foods below 4°C or above 63C.
The best control measure is to store foods at
low temperature, because room temperature
(18-25°C) is the best condition for
Salmonella to multiply. Fourth, process raw
foods and cooked foods separately. Fifth, ask
food handlers to wash hands after touching
the egg shells, and to avoid contaminating
foods with contaminated hands directly or
indirectly. Lastly, avoid recontamination
within the kitchen after cooking is completed
by separating food-preparing-routes or
storage space for raw foods.

In the United States, Salmonella
enteritidis is the main cause of bacterial food




\Vol.27 / No.9

Taiwan EB

151

poisoning, and eggs are the main sources of
Salmonella enteritidis infection. The US
FDA announced on September 8, 2009 that
farmers have to implement the preventive
measures of  Salmonella enteritidis
infection from egg laying, egg storage, to
transportation, on Federal Register [13].
The farmers were also asked to register at
FDA to show they do follow the preventive
measures. Through implementing of these
measures to lower the risk of exposure to
Salmonella enteritidis contaminated eggs,
the FDA expects to reduce the disease and
the deaths caused by Salmonella
enteritidis.

The number of food poisoning outbreaks
caused by Salmonella has been continuously
increasing in our country, and problems of
drug-resistant bacteria should be stressed
[14-16]. In order to prevent Salmonella from
contaminating foods, particularly animal
derived foods, we suggest health authorities
cooperate with agricultural authorities. Local
health authorities should control the place of
origin of food sources that lead to food
poisoning outbreaks. Educate the public to
avoid consuming raw or incompletely
cooked eggs, and to avoid using dirty or
cracked eggs. Washed eggs are best. In order
to avoid cross-contamination, Level 1 eggs
should be completely washed before food
preparation.

In addition, agricultural authorities
should set up rules about sanitation for
poultry farmers and egg producers. For
example, eggs should be completely cleaned
and disinfected before being shipped out.
And the prevalence of salmonella-carrying
chicken should be reduced to prevent the

three main sources of Salmonella food
poisoning: infected living  animals,
contamination  during  slaughter, and
recontamination after cooking.
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participated in several severe disease epidemics
during the past 7 years. Help-seeking and
consultation telephone calls reached the highest
peak during HIN1 influenza pandemic. Thus,
an analysis of the contingency procedures and
responses of customer service personnel at the
1922 service center during HIN1 pandemic
(from April 1, 2009 to March 31, 2010)
provides an important reference for improving
the services.

13,291 person-times (average 37
person-times per day) had been invested in
1922 service center and 130,778 calls had
been serviced. Among these calls, 109,308
calls (83.6%) were direct dials of this toll-free
number and 21,470 calls (16.4%) were
transferred from Taiwan CDC. 125,159 calls
(95.7%) were answered directly by 1922
online service staffs and 5,619 (4.3%) were
transferred to Taiwan CDC for appropriate
services. In addition, 2,603 people (0.2%)
terminated their calls without completing the
consultation. HIN1 influenza ranked the
highest among the diseases for which help or
consultation was sought (96,190 calls,
73.6%). We also analyzed the content of all
questions about H1IN1. 76.7% of all calls
responded via the interactive voice response
system pertained to requests about facilities
providing HIN1 vaccination service, while
47.6% calls responded by a customer service
representative pertained to the seeking of
HIN1 influenza-related information.
Furthermore, 57.3% of calls transferred to
CDC were related to vaccination. Six waves
of survey on public satisfaction with the 1922
service center were conducted, and the
average level of satisfaction was over 70%.

In our investigation, consultations or

assistance requests about infectious diseases
to the hotline tend to dramatically increase
during certain disease epidemics or any
sudden event. Via this hotline, people may
obtain disease information and questions may
be clarified timely. This service has been
contracted to a private telephone company
and, thus, sufficient customer service staffs
were recruited promptly and were trained
with professional knowledge for a pandemic.
This system decreases the strain on CDC’s
human resources and reduces the chances of
CDC’s phone lines being overwhelmed with
requests from the public and thus not able to
meet the demand of daily disease control
work. Our investigation has confirmed that
the “1922 disease reporting and consultation
service center” provides an important service
in disease prevention.

Keywords: HIN1 influenza, 1922 disease
reporting and  consultation
service center, customer service
consultation, transferred requests

Introduction

In recent years, “call center” has been
applied for public health use. People may
request infectious disease information and
ask questions or make a complaint. Correct
and proper answers by customer service staffs,
good service manners, use rates and customer
satisfaction levels were important indexes for
service effectiveness. The Centers for Disease
Control of R.O.C. (hereafter Taiwan CDC)
launched the “1922 disease reporting and
consultation service center” (hereafter 1922
service center) on February 17, 2004.
Requests for infectious disease information or
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consultation are met through call center
method. In the meantime, infectious disease
prevention information is also provided by
interactive voice response (hereafter the voice
system). This research analyzes the
effectiveness of this service as a reference for
further improvement.

The National Cancer Institute, USA,
launched telephone and internet services in
2002 for patients and medical staffs to request
health information about tobacco hazard,
cancer and so on. A nation-wide satisfaction
survey was conducted in 2003. 95% of
participants were satisfied with this service
and 88% were able to have their questions
answered. Over 800,000 people had used this
service from 2003 to 2008. The 1922 service
center has been operated by Taiwan CDC
since 2004 and has played an effective role in
infectious disease prevention [1-5]. In 2009,
an H1N1 epidemic was recorded in New
Jersey State, and a call center was set up by
the local public health authorities and medical
facilities to provide correct information about
the H1N1 situation. American Academic of
Disaster Medicine has indicated that this
method is effective in meeting public requests
and has recommended the use of this service
for disease reporting on a national scale [6-7].
The Hong Kong government established an
“1823 comprehensive service hotline” in
2001 to offer services from 14 government
departments. On average, about 300,000 calls
and 3,000 e-mails are received monthly in
this center, and 95% of the callers were able
to have their requests answered immediately.
Fax, internet and mail are also available.
Furthermore, people may leave messages and
wait for a reply. Satisfaction rates and calling

rates are high; however, training of customer
service staffs and prompt updates of related
information are the main areas for
improvement [8].

The Ministry of Health of the People’s
Republic of China set up a “12320 national
public health telephone line” in 2005. The
service items include: reporting of a public
health event, complaining of contingency
event, promotion of infectious disease
prevention, and health consultation. At
present, this service is only available in 6
provinces or cities (Beijing City, Shanghai
City, Jiangsu Province, Hebei Province,
Fujian Province and Jilin Province). Bureau
of Public Health, Beijing City, has combined
its public complaining line, public service
line and disease prevention consultation line
within the 12320 center. This system provides
24-hour service and on average manages
1,500 to 20,000 calls per month. A
satisfaction survey was conducted one year
after this system established, and the
satisfaction rate was 99.2%. More and more
people acknowledge this system, and the
number of consultations is increasing.
However, there is a pressing need to increase
the sufficiency of professional knowledge
and communication skills of the customer
service personnel. Thus, the center has
cooperated with other personnel training
facilities and universities/institutes for further
in-service training of their customer service
staffs. In Jiangsu Province, the 12320 center
received 31,828 calls from January 2007 to
October 2009 and served during the HIN1
influenza pandemic, high pathogenic avian
influenza (HPAI) epidemic, hand-foot-and-
mouth disease, and San Lu milk powder event.
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However, a province-wide survey revealed
several problems, including: (1) Jiangsu
residents still did not fully understand the
12320 service system; (2) customer service
staffs were not medical professionals and
thus unable to answer questions about
clinical treatment; and (3) high turnover
rates of customer service staffs [9-12].

This study investigates the operation of
the 1922 service center in response to the
HIN1 influenza pandemic and analyzes
relevant data to serve as references for
improving customer service capacities,
utilization rates of 1922 and service quality
for future disease epidemics.

Scope of Service

1922  service center  provides
information about disease prevention and
assistance with managing disease situations
to the public. Service items include: reports
of disease, consultations on infectious
disease, disease prevention education and
recommendations, receiving and
communicating with individuals about their
complaints, gathering feedback on policy
efficacy, and providing a point of contact
for contingency events. 1922 service is a
24-hour, toll-free hotline and provides
service in 4 languages (i.e. Mandarin,
Taiwanese, Hakka, and English) for public
consultation. People may also select a
preferred language for health education
information, such as knowledge and
prevention of dengue fever or enterovirus
infection in the voice system.

Customer service staffs are able to
answer common questions and to give
proper health education. However, the staffs

are not professional disease prevention
personnel and may be under high pressure
when carrying out these tasks. Thus, when
encountering a call that requires access to
the communicable disease reporting system
or needs a professional explanation on
relevant policies or disease control
measures, this call may be transferred to the
local branch office of Taiwan CDC in the
caller’s city of residence.

Contingency Measures

A. Hardware supply of 1922 service
center: Taiwan CDC  contracts
Chunghwa Telecom for 1922 service.
The service center is a branch unit of
Chunghwa Telecom in Taoyuan area.
During the HIN1 pandemic, 1922
service center continued training of
staffs and drafted plan of additional
hardware supply in response to the
increasing telephone inquiries. This
plan was activated when over 1,000
calls were transferred to customer
service staffs within a period of 24
hours. This plan included scheduled
expansions of electrical and voice
systems, monitoring and testing of
internet  ability, and additional
software and hardware supply.
Northern, central and southern
customer service centers of Chunghwa
Telecom were also on standby for
further service if necessary.

B. Training and supply of human resources

a. Increased reserved human resources and
training: In order to respond to the
pandemic situation, Taoyuan Customer
Service Center of Chunghwa Telecom
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had recruited 19 reserve staffs from
May 2009 to February 2010. Each
reserve staff member received 40 hours
of disease prevention course and 8 hours
of 1922 onsite practice. In addition,
Chunghwa Telecom also recruited staffs
for further HLN1 education. In all, 245
staffs accomplished this 40-hour HIN1
prevention course.

Support of Taiwan CDC personnel to
1922 service center: From November 13
to 16, 2009, Taiwan CDC sent 13
disease prevention personnel to 1922
service center to assist in public
consultations. The CDC officer in
charge of 1922 service was also
stationed in the center supervising all
related tasks.

Workload dispersion

\Voice recording system: In order to
handle heavily increasing telephone
inquiries, information about disease

prevention policies, such as the starting
date of HIN1 vaccination, the
prioritization of vaccination target
groups and medical facilities providing
vaccination, was per-recorded in the
voice system. Eleven messages about
H1N1 were recorded from May 2009 to
March 2010. The voice system may only
record the number of times with which
each voice option is selected and is
unable to record the total number of
telephone calls. The number of times
with which each option of the HIN1
voice system service was selected is
listed in Table 1.

Recording and updating introductory
messages in the voice system: The
pre-recorded introduction in the voice
system provided an opportunity for
health education before a caller selected
a voice system option or chose to be
connected to a customer service

Table 1. Number of times with which each option of the H1IN1 voice system service was

selected, May 2009 to March 2010

category Option No. %
Vaccine Prioritization of HLN1Vaccination target groups 9,996 (23.8)
Starting date of HINlinnoculation 883 (2.2)
Medical facilities offering HLNLlinoculation 20,972  (50.0)
Group H1IN1 inoculation facilities in each County 326 (0.8)
Disease H1Nlinformation 3,152 (7.5)
Clinical symptoms and transmission routes of HIN1 3,123 (7.4)
Level of disease alert of HIN1 213 (0.5)
Class suspension Notice of Class suspension at schools during HIN1 115 (0.3)
pandemic
Criteria of Class suspension during HIN1 pandemic 655 (1.6)
Examination Medical facilities offering the rapid influenza 1,886 (4.5)
diagnostic test
Treatment Tamiflu use 618 (1.5)
Total 41,939 (100)
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representative.  Six  messages  of
H1N1-related information were pre-
recorded in the introduction to
enhance the public’s knowledge of
disease prevention
implemented by the government.

c. Expanding the electrical system: 1922
service system originally kept 2 trunks
and was able to receive 60 calls at the

measures

same time. In accordance to the
increasing severity of the HIN1
pandemic, another 2 trunks requested
by Taiwan CDC were put into operation
and monitored. The average usage of
these trunks was 5.6% monthly.

d. Publication of HIN1 Q&A: The Public
Relations Office of Taiwan CDC and
1922 service center compiled a
document with 58 commonly asked
questions and answers in the 4 areas of
H1N1 vaccination, vaccination target
groups, charges for vaccination and
H1N1 prevention and uploaded this
document to the official website of
1922 service.

D. Enhanced management

a. Sending messages: In order to inform
the competent unit in Taiwan CDC
about public usage of the hotline
during the pandemic, 1922 service
center sent out text messages about the
total number of calls received, calls
transferred to customer service and
calls transferred to Taiwan CDC as
well as a brief explanation (within 72
words) of how the transferred calls
were handled to responsible personnel
at CDC. 3,339 messages in total were
sent from November 30, 2009 to

March 31, 2010.

b. Collecting daily work summary of
1922 service center: In order to
understand public opinions during the
pandemic, the Public Relations Office
at Taiwan CDC reported the number of
calls to the call center and categorized
these calls under 5 topics (i.e.
reporting, help-seeking, complaints,
recommendations, and inquiries)
during the daily morning meetings
held in CDC’s Command Center.

Service Efficacy Analysis

This  investigation  utilized
information of 1922 measures and 1922
service center database, including the
voice system and customer service, and
downloaded related data including the
serial number of each telephone call,
number of voice system service offered,
number of customer service offered,
number of terminated calls, number of
transferred calls, person-times of
customer service, number of telephone
calls from each County, purpose of
consultation, consultation category,
category classification, managing time,
managing method, telephone line
category and occupation category from
April 1, 2009 to March 31, 2010. SAS 92
and Excel were used for statistical
analysis.

A. Load analysis:

During this time frame, 130,788 calls
were received in 1922 service center —
with a peak of 3,2000 calls within 1
month — which was higher than the total
number of calls received during the past 6
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years (total 5,7000 calls) (Figure 1). HIN1
vaccine inoculation started on November 1,
2009. To encourage people to receive HIN1
vaccination, 14 million text messages were
sent to the public between December 10
and 12, 2009. After HIN1 vaccine
inoculation became available nation-wide
on December 12, 2009, calls from the
public reached the highest peak during
November to December 2009.
Consequently, the service ability of 1922
service center was approved and more
people relied on 1922 service.

In our investigation, most calls were
from the lay public (127,649 calls, 97.6%),
followed by medical facility staffs (2,317
calls, 1.8%), teachers and medical staffs in
schools (518 calls, 0.4%), public health
facility staffs (222 calls, 0.3%), and police or
fire department staffs (72 calls, 0.1%).
109,308 calls (83.6%) were direct dials to
1922 service center and others were
transferred from Taiwan CDC (21,470 calls,
16.4%). It was suspected that people who
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transferred to

called Taiwan CDC for consultation did not
know about the1922 service hotline. It was
necessary to analyze the calling areas in
order to promote 1922 service to increase
public usage.

The voice system was selected 52,123
times (average 4,313 times/month), which
was higher than it was before HIN1
epidemic (648 times/month). Information of
H1NL1 inoculation facility was added into the
voice system in December 2009, and the
number of calls utilizing the voice system
service was higher than that in November.
This result may indicate that health education
propagation by the voice system was
acceptable to the lay public. Thus, adding
more education propagation in the voice
system during a disease epidemic to decrease
the need of human resources of customer
service is recommended. However, there
were 2,603 terminated calls during this time
frame (average 217 calls/month), which was
much higher than it was before the H1IN1
pandemic (24 calls/month). It was suspected

| 008420103 HINICents] Epidemic :
| Cowvand Center wasestebilished

customer service

o4 8 11 4 9 2 7

10 3 § 00%1 6 11 4 91

Figure 1. Total number of public calls and number of transferred calls to customer

service
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that the human resources of customer service
were still insufficient so that people might
have hung up the phone call due to long
waiting time, although 120 telephone lines
had been operated in 1922 service center.
125,159 calls (95.7%) were answered
by customer service staffs and 5,619 calls
(4.3%) were transferred to appropriate
CDC offices or staffs. Average manage
time of the transferred calls was 7.5 days,
with the shortest time being one day and the
longest time being 278 days. There were

16,810 harassing calls (12.8% of calls
transferred to customer service) during this
time period. Among them, 9,610 were
meaningless inquiries (58%), 4,762 were
terminated calls (28%), 1,415 were
soundless calls (8%), and 1,063 were wrong
number calls (6%) (Table 2).
B. Analysis of topics of consultations

The number times with which
consultation was provided to the public
regarding various diseases by the 1922
service center are listed in Figure 2. HIN1

Table 2. 1922 service provision from April 1, 2009, to March 31, 2010

Customer human Voice Customer service Reserve contact
resources system consultation information
Year Month (t?%r zgn' p}g;s;)n—tlme (time) Answered terminated 9% Transferred %
2009 4 965 32 1,601 4,320 46 (1.1 167 (3.9)
5 943 31 2,326 10,666 133 (1.2) 901 (8.4)
6 979 33 1,626 4714 26 (0.6 412 (8.7)
7 1,001 33 1,511 3,486 10 (0.3) 99  (2.8)
8 1,080 36 3,353 8,857 120 (14 338 (3.8)
9 1,340 45 8,805 16,533 81 (0.5 254 (1.5)
10 1,326 43 5,074 12,121 104 (0.9 223 (1.8)
11 1,278 43 5,392 32,681 683  (2.1) 1,011 (3.1)
12 1,366 44 20,452 23,352 898  (3.8) 1,019  (4.4)
2010 1 1,208 39 1,282 7,184 275 (3.8) 967 (13.5)
2 854 31 316 3,698 118 (3.2 151 (4.1)
3 951 31 385 3,166 109 (G4 77 (24)
Total 13,201 52,123 130,778 2,603 (22.3) 5619 (59.0)
HiN1 influgnza A[HIN1) 73.6%
others
Inoculstion of influenza vaccination
Expanded Pragramme an Immunizatian [EP1) 1.5% W volume oftelephone call
Internztionzl vaccinstion 0.6%
Streptococcslvaccine 0.8%
Enterovirus Infection 1.1%
Cutpstient Services in Travel Medicine 0.5%
Albs 0.8%
tuberculosis 0.5%
website/reporting system 0.3%
0 33;]:]:] 43;]:]:] 53:‘]33 53:‘]33 '_:l:ll:l:l:l '_ZCII:I:I:I

Figure 2. Top ten topics of consultation and other communicable
diseases from April 1, 2009 to March 31, 2010
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influenza was at the top of the list (96,190
calls, 73.6%), followed by other diseases.
Topics of consultations that occupied the 3™
to the 10" places included seasonal influenza
inoculation, regular inoculation,
gastrointestinal viral disease, streptococcal
pneumonia vaccination, AIDS, international
travel  inoculation,  tuberculosis and
communicable diseases during travelling,
but they all had very low inquiring rates
ranging from 2.837 to 425 calls (2.2-0.3%).
Although the inquiring rates of topics from
the 2" to 10™ places were much lower than
HIN1 influenza, this result indicated that
people did not clearly understand the
diseases they inquired about, and it was
recommended that Taiwan CDC enhances
health education to reduce public questions.

1922  service system  classified
H1N1-related information requested by the
public into sub-categories (132 categories),
including vaccine brand, inoculation target

vaccine disease

callsreferred
to designated
departments

callsforonline
counseling

callzusing
voice system

school
closure

groups, inoculation date, preserve method,
vaccine complications, infectious period of
H1IN1, pathogen, disease definition, clinical
symptoms, hospital discharge standards,
critical symptoms, Tamiflu, contract medical
facilities providing Tamiflu, contract medical
providing HIN1 inoculation,
standards of class dismiss, fast HIN1
screening test, and HIN1 examination. The

facilities

data were then grouped into 6 events
(vaccine, disease, class dismiss, medical
treatment, and other). In the voice system,
most people selected vaccination information
event (76.7%), in which 60% of people
inquired about “contract medical facilities
providing HIN1 inoculation”. Disease event
was most common among people utilizing
the customer service system (47.6%),
followed by vaccine event (40.9%). Vaccine
event had the highest transferring rate to
Taiwan CDC (57.3%), followed by disease

event (31.4%) (Figure 3).

n medical
consultation

m laboratory
examination

¥ other

0% 20%

40%

60% 80% 100%

Figure 3. Percentage of 6 events of HIN1 information (disease, vaccine, class
suspension, examination, medical treatment and other) in 3 systems
(customer consultation, transferred to Taiwan CDC and voice system)
from April 1, 2009 to March 31, 2010
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Table 3. Satisfaction rate of 1922 service for each wave of public satisfaction survey

Year Month Valid questionnaire Satisfaction rate (%)

2009 May 1122 72.5
October 1123 70.8
November 1120 81.4
December 1127 80.7

2010 January 1135 64.3
February 1123 70.0

Nine waves of satisfaction survey about
the government’s HIN1 prevention measures
were conducted in this time period. Six of
which investigated the satisfaction rates with
the “24 hours a day, 7 days a week, toll-free
1922 reporting and consultation service,” and
over 70% of survey respondents approved of
this service (Table 3).

Conclusion and Recommendations
A. Enhance service center ability:

Based on 1922 service center database,
when people were concerned about infectious
diseases, the volume of consultations or
help-seeking dramatically increased. 1922
service was contracted to a private telephone
company (Chunghwa Telecom) so large
numbers of customer service staffs could be
recruited in short time in response to a public
health emergency. During the HIN1
pandemic, 13,291 person-times of customer
service staffs (average 37 person-times per
day) were invested in this service. However,
the number of terminated calls might indicate
insufficient  service staffs. Continuous
monitoring of the number of terminated calls
and voice system service is recommended for
further reference of manpower adjustment
and voice system updates.

A catchphrase, “Please contact 1922
service center with any question!”, was

included in press releases or any promotional
material issued by Taiwan CDC to inform the
public about this service. However, this
service had less relevance to the public’s
daily life and would not attract public
attention when no major public health event
occurred. In order to enhance public
impression and to increase the usage of this
service, Taiwan CDC may cooperate with
local medical facilities or community
organizations to promote the use of this
service.

B. Enhance customer service quality:
Besides answering questions from the

public, customer service staffs also served as

windows of public communication. Thus,
professional knowledge and image are
important while most customer service staffs
do not have a background in public health or
medicine. During HIN1 pandemic, the

Public Relations Office accepted 2 complaint

cases about customer service (insufficient

communication ability and unsatisfied
answering about disease prevention).

Improvement measures for these complain

were established as follow:

1. Enhance professional knowledge and
communication skill: regularly
convening customer service staffs to
share their experience and knowledge is
important. It is also recommended for
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service center to establish teaching
materials for communication skills and
infectious disease education. There were
16,810 harass calls (12.8%) in total. In
order to avoid negative emotions and
resource wasting, standard operation
procedures were established, according
to which customer service staff should
voluntarily inform the reason for not
being able to further help the caller
further and tactfully notify the caller that
this call will be disconnected shortly.
Furthermore, an operation manual for
1922 service center should be compiled
for customer service staffs to be familiar
with the standard operation procedures
and to enhance their confidence and
ability.

Prompt update of information database:
The customer service supervisor should
review Taiwan CDC’s website and other
related information to renew the
database and to remind other staffs of the
through operation
system. In addition, the computer system
should be directly connected to Taiwan
CDC'’s website or other related disease
prevention websites for customer service
staffs searching for relevant information
to ensure correct answer.

Increase service satisfaction: During
H1IN1 epidemic, 6 waves of satisfaction
survey about 1922 service revealed that
over 70% of people were satisfied with
this service. An automated customer
service satisfaction survey system has
been in operation since January 1, 2010,
and calls from the public were
transferred to this survey system after

new information

consultation service. The survey items
pertain to “waiting time after connecting
to 1922 service”, “service attitude”,
“consultation content”, and “answer
question timely or not”.
service center reviews telephone record
of unsatisfied calls to understand the

Customer

consultation situation, and then counsels
the staff to enhance community skills or
disease prevention knowledge.
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