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Abstract

Background: The outbreak of severe acute respiratory syndrome (SARS) in Hong Kong posed many challenges for
health promotion activities among a group of older adults with low socio-economic status (SES). With concerns that
this vulnerable group could be at higher risk of contracting the disease or spreading it to others, the implementation of
health promotion activities appropriate to this group was considered to be essential during the epidemic.

Objectives: To assess the effectiveness of delivering a telephone health education programme dealing with anxiety levels,
and knowledge and practice of measures to prevent transmission of SARS among a group of older adults with low SES.
Design: Pretest/posttest design.

Settings: Subjects were recruited from registered members of a government subsidized social service center in Hong
Kong and living in low-cost housing estates.

Participants: The eligibility criteria were: (1) aged 55 or above; (2) able to speak Cantonese; (3) no hearing impairment,
and (4) reachable by telephone. Of the 295 eligible subjects, 122 older adults completed the whole study.

Methods: The interviewers approached all eligible subjects by telephone during the period of 15-25 May 2003. After
obtaining the participants’ verbal consent, the interviewer collected baseline data by use of a questionnaire and implemented
a health education programme. A follow-up telephone call was made a week later using the same questionnaire.

Results: The level of anxiety was lowered (z = 3.28, p<0.001), and knowledge regarding the transmission routes of
droplets (»<0.001) and urine and feaces (p <0.01) were improved after the intervention. Although statistical significant
difference was found in the practice of identified preventive measures before and after intervention, influence on
behavioral changes needed further exploration.

Conclusion: The telephone health education seemed to be effective in relieving anxiety and improving knowledge of the
main transmission routes of SARS in this group, but not the practice of preventing SARS. Telephone contact appears
to be a practical way of providing health education to vulnerable groups when face-to-face measure is not feasible and
may be useful in raising health awareness during future outbreaks of emerging infections.
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What is already known about the topic?

® Empirical evidence on the effectiveness of telephone
health education among older adults with minimal or
no formal education is lacking.

® Low health literacy among the older adults may
hinder understanding of mass health education
against SARS, which might be essential for effecting
behavioral change.

® Telephone counseling could be an effective means in
improving health knowledge by providing individual
counseling on health behaviors and social support
among older adults who lives alone.

What this paper adds

® This is the first systematic study to assess the
effectiveness of delivering telephone health education
to older adults during the outbreak of SARS in Hong
Kong.
® The findings of the study added some knowledge
on feasibility and effectiveness of providing
telephone intervention for older adults during an
infectious disease epidemic, thus enlightened its
applicability in possible pandemics such as avian
and other influenzas
® Telephone health education is a safe measure to
provide health education when face-to-face mea-
sures are not feasible during outbreaks of infection.

1. Introduction

The aging population is growing in Hong Kong, as it
is elsewhere. In Hong Kong, an adult aged 55 or above is
considered as an older adult because of the lowering age
of retirement (Neugarten, 1996), with approximately
21.2% (n = 1,475,000) of the total population aged 55
years or above (Hong Kong Census and Statistic
Department (HKCSD), 31 December 2005). Unlike
other demographic groups in Hong Kong, literacy rates
are low in this group with more than 31.2% not having
undertaken any formal education. Among those who
have undertaken some formal education, 39.5% com-
pleted primary schooling only (HKCSD, 26 October
2001). In other words, only a small proportion of older
adults in Hong Kong are educated above primary level.
This situation presents many challenges for health
promotion and disease prevention activities, as many
of the usual methods of disseminating health informa-
tion are not appropriate for this population. Such
challenges were particularly noticeable during the out-
break of severe acute respiratory syndrome (SARS)
(February—June 2003) in Hong Kong. Over the course of

the outbreak, 1755 cases were reported with 300 deaths.
Adults 55 years of age or older were 26.2% of the SARS
cases (HKSARSEC, 2003); however, the age-specific
mortality rate for this age demographic was about
54.5% (Leung et al., 2004). The Hong Kong Govern-
ment launched a campaign to keep the city healthy and
clean. Measures to prevent the transmission of SARS
related to personal hygiene and environmental sanita-
tion were publicized daily in the media as a way to
minimize infection. However, the presence of functional
impairments resulting from chronic illness or knowledge
deficits due to low literacy levels among the older adults
may affect their understanding and perceived relevance
to habitual hygiene practice. Their compliance to
recommended infection control measures may be low.
Thus, more concern about older adults especially those
living alone was expressed by health care providers and
in the media (Kong, 2003). The non-compliance to
health measures among this susceptible group could
pose higher risks for contracting SARS and transmitting
the virus to others once becoming a carrier. In view of
this challenge, an alternative means to provide health
education and support for them was considered essential
to ensure the effectiveness of communicating the
necessary health messages to this vulnerable group,
especially during the outbreak of SARS.

According to the World Health Organization (WHO,
n.d.), E-health refers to the use of electronic means into
the practice of protecting and promoting health. It can
help provide health information and services to the
public who have difficulty in accessing healthcare
institutions due to physical illness, insufficient resources,
environmental constraints or other reasons. E-health
relies on a variety of technologies ranging from simple
systems (e.g., telephone, facsimile machines) to complex
systems (e.g., satellite links, and integrated services
digital network). Among various types of technologies,
the telephone can offer an inexpensive, convenient and
simple method of delivery for health information,
education and psychosocial support for older adults at
home (Blixen et al., 2004; Hiltunen et al., 2005). Ninety-
three percent of the population have a telephone at
home (Hong Kong Office of Telecommunications
Authority, 2006, January 10) and it is also considered
to be a safe measure of communication during the SARS
epidemic.

Several studies have indicated that telephone contacts
can have a positive effect on various health promotion
or disease prevention programmes (Hull et al., 2002;
Zhu et al., 2002). Hull et al. (2002) examined the effect
of telephone appointments for influenza immunization
at a nurse-run clinic for 1820 older adults in the United
Kingdom. They found that the uptake of immunization
among the older adults was boosted by 6% using
telephone appointment. Zhu et al. (2002) investigated
the effectiveness of a telephone quit smoking service for
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about 3300 participants in the USA. Using a rando-
mized controlled trial design, they found that the rates
of smoking abstinence for the intervention group were
significantly higher than for the control group
(p<0.001). Similar results regarding telephone counsel-
ing for smoking cessation (Stead et al., 2005), attitude
towards current treatment (Theiler et al., 2002), knowl-
edge on disease (Branch et al., 1994) and prescribed
regular medications (Ayanian et al., 2002) were also
reported.

Although not all literature supports the positive
effects of telephone education on health promotion
activities (Gallagher et al., 2003; Stoddard et al., 2002),
for the purposes of this study, it was considered to be a
cost-effective means of communication, and safe for
both older adults and interviewers under the spirit of
minimal contact during the SARS epidemic. A group of
faculty and nursing students of a university in Hong
Kong therefore implemented a telephone health promo-
tion programme for a group of older adults. The aims of
the study were:

(1) To assess the baseline data of older adults regarding
their level of anxiety, knowledge of the main
transmission routes of SARS, and measures taken
to prevent the transmission of SARS.

(2) To provide older adults with knowledge related to
the transmission modes of SARS and preventive
measures as well as support through a health
education programme.

(3) To examine the effectiveness of the programme in
terms of the participants’ anxiety, knowledge about
the main transmission routes of SARS and measures
for preventing SARS.

2. Method
2.1. Sample and design

The study used a pretest/posttest design. Potential
subjects were recruited from registered members of a
government subsidized social service center in the
Southern District of Hong Kong which provides various
services to older adults such as home visits, social
activities and meals-on-wheels service. The eligibility
criteria were subjects who: (1) aged 55 or above; (2) were
able to speak Cantonese; (3) had no hearing impairment,
and (4) were reachable by telephone.

Initially, 295 registered members of the social service
center were contacted by telephone to determine their
eligibility; a total of 182 older adults were successfully
contacted at baseline for health assessment and health
education (i.e., response rate = 61.7%). However, only
122 completed the post intervention questionnaire (i.e.,

follow-up rate = 67%). The attrition in the follow-up
was mainly due to refusal and non-response telephone
calls (Fig. 1).

2.2. Measurement

A survey instrument developed by Leung et al. (2003)
was modified and adapted for the use in this study. The
original survey instrument comprised 60 questions and is
divided into seven parts: (1) self-perceived general health
status and level of anxiety; (2) use of health services; (3)
possibility of contacting diagnosed SARS cases; (4)
belief of contracting SARS; (5) knowledge of transmis-
sion of SARS; (6) measures taken to prevent transmis-
sion of SARS; and (7) socio-demographics. Other details
of the instrument have been described in So et al. (2004)
and Leung et al. (2003). In this paper, the level of
anxiety, knowledge level regarding SARS transmission
modes, and practice of preventive measures will be
presented.

2.3. Training program for the interviewers

Twenty-six nursing students from the University of
Hong Kong received a training programme conducted by
faculty with expertise in gerontology, health education,
and counseling. The training program aims to improve the
students’ knowledge and skills and it include: (1) the
purpose of the research including the research questions;
(2) how to conduct a telephone survey (e.g., communica-
tion techniques, how to obtain informed consent, con-
sistent use of the study procedure, and data recording); (3)
how to communicate with the elders and to handle
questions; (4) assessment of their learning and ability
through observation during role play and practice; and (5)
elucidate and reinforce compliance with study protocols.

2.4. Procedure

The Institutional Review Board approved this study. All
the potential subjects were approached via telephone
during the period between 15 and 25 May 2003 to
determine their eligibility. After gaining their verbal
consent, interviewers collected the baseline data regarding
the level of anxiety, knowledge and preventive measures
taken to prevent transmission of SARS. Based on the
results of the baseline data, the interviewer provided health
education to the participants and clarified their misconcep-
tions. A follow-up phone call was made 1 week after the
collection of the baseline data and interviewers used the
same questionnaire for evaluation.

2.5. Data analysis

The level of anxiety, knowledge and practice of
preventive measures regarding SARS were the main
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295 telephone numbers
obtained from the community

237 elders being contacted at
baseline

47 unavailable; 11 wrong contact

numbers

182 elders completed baseline
assessment (pre-test) and
health education intervention

29 refused; 10 partially completed;
16 with hearing deficit

159 elders being contacted at
1-week follow-up (post-test)

23 unavailable |

122 completed post-test

successfully

37 refused |

Fig. 1. Recruitment of older adults in the community.

outcome variables. Descriptive statistics were used to
assess all variables. Paired-sample 7-test was used to assess
the level of anxiety before and after the intervention. The
McNemar test was used to examine the change of the level
of knowledge about the transmission routes of SARS prior
to and after the intervention. Sign test was used to
investigate the change of practice of preventive measures
before and after the intervention. An alpha of 0.05 or less
was considered significant.

3. Results
3.1. Demographics

Information about the demographics of the partici-
pants is presented in Table 1. The majority of the
participants were female (63.0%). More than half of
the participants (58.3%) did not live with the family.
The majority did not have any formal education (50.0%)
or received low educational level (30.2%). About 83.0%
were retired and did not have a monthly income.

3.2. Level of anxiety

The levels of anxiety before and after the intervention
are presented in Table 2. Only 33.6% perceived a

medium level of anxiety or above. While their anxiety
level was generally low before the intervention, it was
significantly lower following the intervention (¢ = 3.28,
df = 102, p<0.005).

3.3. Knowledge of the transmission of SARS

Changes of the participants’ knowledge of the three
main transmission routes (droplets, direct physical
contact, and urine/feces) before and after the interven-
tion are presented in Table 3. A significant difference
was found in their knowledge of droplet (p<0.001)
and urine/feaces (p <0.005) transmission. Although no
statistically significant change was found in the
transmission route of direct physical contact (p>0.05),
more participants answered correctly following the
intervention.

3.4. Preventive measures to prevent transmission of
SARS

Results of taking preventive measures before and after
the intervention are presented in Table 4. Significant
differences were found in the practice of covering mouth
when sneezing/coughing (p<0.001), washing hands after
sneezing/coughing (p <0.001), washing hands with liquid
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soup (p<0.001), wearing mask in public (»p<0.001), and
avoiding the use of serving towels (p <0.05). Older adults
showed less frequent practice in some measures while
more practice in others after the intervention.

Table 1
Demographic characteristics (n = 122)

Characteristics n (%)

Age (years old)

55-64 12 (10.3)

65-74 49 (42.2)

75 or above 55 (47.4)
Gender

Female 75 (63.0)

Male 44 (37.0)
Educational attainment

No formal education 58 (50.0)

Primary 35 (30.2)

Secondary or above 23 (19.8)
Marital status

Single/divorced/widower 77 (63.1)

Married 38 (31.1)

Has children 57 (49.6)

Living with family members 48 (41.7)
Occupation

Retired 96 (82.8)

Unemployed/seeking job 8 (6.9)

Housewife 11 (9.5)

Employed 1(0.9)
Monthly personal income (HKS)

No income 88 (83.0)

<$1,000 18 (17.0)

Note:  Missing values: age =6, gender=3, education
attainment = 6, marital status = 6, has children = 7, and living
with family members = 7.US$1 = HKS 7.8; UK£1 = HKS 13.0.

Table 2

4. Discussion
4.1. Level of anxiety

Overall, the participants experienced low levels of
anxiety at the time of baseline data collection. This may
be due to geographic location among the participants
who lived in an area with the least severe outbreak of
SARS. Although their level of anxiety was low at both
measurement periods, the mean total scores of anxiety
were significantly lower after the intervention. More
participants reported a low level of anxiety following the
telephone intervention. These findings support those of
Car and Sheikh (2003), who reported that the provision
of care through telephone is an effective means to
provide psychosocial support to clients at home.

4.2. Knowledge of the transmission of SARS

Significant changes of the knowledge of the two main
transmission routes of SARS (i.e., droplet and urine/
feaces) were noted after the intervention. Although no
statistical significant changes were found in the knowledge
of direct physical contact transmissions before and after
intervention (p >0.05), more participants’ misconceptions
were corrected after intervention. While the telephone
could be an effective means of delivering health education
to this vulnerable group, older adults usually take a longer
time to acquire new knowledge and information (Elio-
poulos, 2001), and continuing health education or further
follow up calls may be necessary to monitor their
knowledge regarding transmission of SARS.

4.3. Preventive measures to prevent transmission of
SARS

Our results showed that older adults had less frequent
practice on some preventive measures at follow up.

State-Trait Anxiety Inventory (STAI) scores grouped by three levels of anxiety (N = 122)

Before After Paired df P
intervention intervention sample ¢
M (SD) M (SD)
STAI scores 35.56 (8.80) 33.13 (7.09) 3.28 118 <0.001***

n (%) n (%)

Low level of anxiety 81 (66.4) 90 (75.6) NS

Medium level of anxiety 36 (29.5) 29 (24.4) NS

High level of anxiety 5@4.1) NA

Note. Low level of anxiety = 20-39; Medium level of anxiety = 40-59; High level of anxiety = 60-80 (Spielberger, 1983).
McNemar test was informed and no significant changes were found in all levels of anxiety.

seokok

»<0.001; NS = not significant; NA = not applicable.
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However, the mean difference between the preventive
measures before and after the intervention was less than
one, and therefore, the results could not reflect the
actual behavioral outcomes. In fact, several factors may
have affected the less frequent practice of the precau-

Table 3
Knowledge of main transmission routes of SARS before and
after intervention (N = 122)

Before intervention  After intervention (n) p-Value
Correct Incorrect

Droplets
Correct 62 4 < 0.001""
Incorrect 28 19

Contact with urine and feces
Correct 49 7 < 0.01™
Incorrect 22 35

Direct physical contact
Correct 46 13 NS
Incorrect 23 28

Airborne
Correct 16 10 NS
Incorrect 17 68

Animals
Correct 12 10 NS
Incorrect 9 80

Note: “p<0.001; “p<0.01; NS = not significant.

1125

tionary measures in the older adults. At the time of
follow up, the situation of the SARS epidemic had much
improved, and the practice of preventive measures such
as wearing masks may not be considered necessary by
the older adults. However, personal hygiene practices
such as washing hands after sneezing/coughing and
contact with possible contaminated materials, had
shown a slight increase in frequency of practice and it
may imply that these practices could have been
internalized as a routine practice and sustained after
the intervention. Other preventive measures as advised
by the Department of Health, such as using serving
spoons/chopsticks at mealtime and avoid using serving
towels may not be relevant in this group because they
lived alone. Changing health behavior is a complex issue
and individual as well as social contextual factors need
to be taken into consideration. A single telephone call
may not be sufficient to influence practice, but never-
theless it served as a means of support for the elderly
during such epidemic. Additional research is needed to
clarify the lack of compliance to these measures, and
how to influence the change of such behavior.

5. Implications

Although WHO removed Hong Kong from the SARS
list in 23 June 2003, the possibility of another outbreak
of SARS or other infectious diseases still exists.
Recently, the Hong Kong Government emphasizes the
importance of preparedness for an influenza pandemic

Table 4

Preventive measures taken to prevent transmission of SARS (N = 122)

Preventive measures Before/ after N Mean Median SD p-Value
intervention

Cover mouth when sneezing/coughing Before 118 1.30 1 0.46 <0.001***
After 114 1.90 2 1.05

Wash hands after sneezing/coughing Before 118 1.26 1 0.44 <0.001***
After 115 1.65 1 0.89

Wash hands with liquid soap Before 118 1.14 1 0.35 <0.001***
After 118 1.53 1 0.82

Wash hands after contact with possible Before 116 1.76 1 1.08 NS

contaminated materials
After 118 1.69 1 0.97

Wear a face mask in public Before 118 1.31 1 0.46 <0.001***
After 118 2.15 2 1.12

Use serving spoons/chopsticks at meals Before 108 3.09 4 1.21 NS
After 102 3.24 4 1.15

Lower toilet lid before flushing Before 115 2.75 4 1.39 NS
After 117 2.55 3 1.38

Avoid using serving towels Before 110 2.45 2 1.39 <0.05"
After 109 2.10 2 1.26

Note: Frequency of taking preventive measures were evaluated by a 4-point scale ranging from 1 (very often) to 4 (not at all).

) <0.001; “p<0.05; NS = not significant.
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(Hong Kong Health, Welfare and Food Bureau, n.d.)
and healthcare professionals play a vital role to deliver
health promotion and education to the public. It is,
therefore, important that healthcare professionals un-
derstand how to deliver key health-related information
to the public effectively, particularly to vulnerable
groups such as older adults with low socio-economic
status (SES). In contrast to the general population, older
adults in Hong Kong are comparatively socially isolated
and have low literacy rates. Alternative methods of
disseminating essential information to older adults are
important to enable them to acquire updated informa-
tion and take appropriate preventive measures to
maintain health. E-health is an effective method for
health education and promotion and many older adults
are more likely to have access to information technol-
ogies such as telephone and television. Results of the
study supported that telephone health education was
effective in relieving anxiety and improving knowledge
of the main transmission routes of SARS in older adults,
but not fostering practice of preventing SARS. There-
fore, the strategy that this study used could be helpful
for the future development of health education and
promotion for older adults. A combined measure, such
as television health education and telephone follow up
calls may be desirable to improve health behaviour
practices, especially when dealing with possibly pan-
demics such as avian and other influenzas.

6. Limitations

First, the older adults in this study were recruited
from a district that was later reported to have the lowest
infection and mortality rate of SARS among the 18
districts in Hong Kong. Therefore, generalization of the
results to all older adults in Hong Kong is questionable.
Furthermore, the study results indicated a low level of
anxiety in the older adults, which could have resulted
from living in a relatively “safe’ district.

Second, the small sample size and a relatively short
time period between the intervention and the follow-up
may have resulted in the insignificant differences in the
practice of preventive measures after the intervention.

Third, the infection rate of SARS was gradually
decreasing during the study period. The Hong Kong
daily infection rate of SARS (Leung et al., 2003)
was about 3 cases per day during baseline data
collection (May 15-25, 2003), and it further declined
to about 1 case per day during the 1-week follow-up.
This could have affected the perceived importance of
practicing the preventive measures since the overall
risk seemed to have reduced as the epidemic was
waning. Further follow-up could be useful in identi-
fying sustainable changes of relevant behaviors and
practices.

Fourth, although providing telephone intervention
was the safest means to communicate with the older
adults during the SARS epidemic, there were several
drawbacks. For example, there is only limited amount of
information that one can provide in a single telephone
call. Thus, the interviewers have to balance the time
spent on each call and to ensure the provision of
adequate information for each respondent. It is not
advisable to overload the older adults with too much
information, as they may not be able to capture and
remember all the contents in one single telephone call.

Finally, the older adults might be exposed to other
health education and preventive measures on SARS via
television and other media during the outbreak. There-
fore, it is difficult to attribute the positive changes solely
to the interventions.

7. Conclusion

This is the first systematic study to assess the
effectiveness of telephone health education in improving
older adults’ knowledge and practice of preventive
measures during the SARS epidemic. Our initial findings
are encouraging in demonstrating the effectiveness of a
telephone health education programme in relieving
anxiety and improving knowledge of the main transmis-
sion routes of SARS in older adults. However, an
effective intervention to change the embedded health
behaviors remains to be established and tested. The use
of technologies such as telephone appears to be an
effective means to educate and provide social support to
the vulnerable older adults during outbreaks of SARS
and other possibly pandemic crises. Future research
should explore the effectiveness of health promotion
programmes using multiple information technologies
that are accessible to, and appropriate for, older adults
in changing their health behavior practice.
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