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Purpose: Old age homes (OAHs) represent a vulnerable community for influenza outbreaks. 

Effective implementation of respiratory protection measures has been identified as an effective 

prevention measure to reduce mortality and morbidity caused by such outbreaks. Yet, relatively 

little is known about this aspect in these homes. This study evaluated the implementation of 

respiratory protection measures among infection control officers (ICOs) and health care workers 

(HCWs) in these homes in Hong Kong.

Patients and methods: A territory-wide, cross-sectional survey was conducted in 87 OAHs. 

A total of 87 ICOs and 1,763 HCWs (including nurses, health workers, care workers, allied 

HCWs and assistants) completed the questionnaires that evaluated the implementation at the 

organizational level and individual level, respectively. Generalized estimating equations with 

unstructured working correlation matrix were used to analyze the simultaneous influence of 

organizational and individual factors on the implementation.

Results: At the organizational level, all homes had a policy on respiratory protection and 

implementation of such measures was generally adequate. Basic resources such as paper 

towels/hand dryers and equipment disinfectants, however, were rated as most inadequate by 

HCWs. Training opportunities were also identified as grossly inadequate. Only less than half 

of the ICOs and HCWs participated in training on infection control either at the initiation of 

employment or on a regular basis. Twenty-five percent of HCWs even indicated that they had 

never participated in any infection control training. At the individual level, hand hygiene, 

among other protection measures, was found to be less well implemented by HCWs. In terms 

of the association of various organizational and individual characteristics, private homes and 

health workers rated significantly higher scores in the implementation of various domains in 

respiratory protection.

Conclusion: Addressing the unmet training needs and promoting hand hygiene practice are 

efforts suggested to further enhance the implementation of respiratory protection measures 

in OAHs.

Keywords: influenza outbreaks, health care workers, long-term care, infection control

Introduction
Influenza is primarily a community-based infection that is transmitted in households 

and community settings. Old age homes (OAHs) represent a vulnerable community for 

nosocomial outbreaks of influenza. Increasing incidence of outbreaks of influenza-like 

illness has been reported in these homes. In Hong Kong, for example, the reported 

episodes of such outbreaks in OAHs have increased from 127 in 2004 to 259 in 2008.1,2 

Considering that the elderly people have diminished response to influenza vaccine,3 

it is generally agreed that practicing respiratory protection measures among health 

care workers (HCWs) is a highly important means to prevent the outbreak of influenza 
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in OAHs. Indeed, effective implementation of and adherence 

to such measures have been shown to reduce influenza-related 

infections, hospitalization, mortality and morbidity.1,4–6 How-

ever, relatively little is known about the implementation of 

such measures in OAHs which are often characterized by 

limited resources and less educated HCWs.

Respiratory protection measures for HCWs in OAHs 

generally cover a wide range of practices, including immu-

nization, standard precautions, provision of facilities and 

resources, surveillance and monitoring, visitor restric-

tions, management of influenza-like illness, and outbreak 

preparedness.7–10 Some studies have explored HCW’s compli-

ance with specific respiratory measures such as vaccination 

uptake11–13 and hand hygiene.5 Vaccination uptake is found 

to be low, and common reasons for refusing vaccination are 

associated with inadequate information about the vaccine 

and subjective perception of inefficacy and risk.13 Hand 

hygiene compliance among HCWs is also found to be low. 

For example, a local study in 8 OAHs in Hong Kong has 

identified the hand hygiene compliance among HCWs to be 

45% only.14 Moreover, according to a survey conducted by 

the Infection Control Stewardship Program in Hong Kong, 

less than one-third of the OAH staff received annual training 

in infection control.15 These findings, both local and interna-

tional, have highlighted the need to have a comprehensive 

evaluation of the implementation of respiratory protection 

measures in OAHs.

Indeed, infection control compliance in various health 

care settings has been proposed as a cornerstone in the 

prevention and control of health care-associated infections. 

A cross-sectional survey reported that nurses who had poorer 

knowledge on standard precautions, no prior training, lower 

staff grade and lower general self-efficacy were predicted to 

have lower compliance.16 A randomized controlled trial found 

that hand hygiene compliance in long-term care facilities  

increased two- to threefold with improved equipment (eg, 

racks, pull reels), environmental cues (eg, posters), education 

and training.14 These findings suggest that promoting 

compliance with infection control measures depends on 

both organizational and individual factors. Promoting the 

compliance of respiratory protection measures in OAHs is of 

no exception. However, little is known about the implementa-

tion of respiratory protection measures at both these levels 

in OAHs. A study was therefore conducted to evaluate the 

implementation of respiratory protection measures in OAHs 

in Hong Kong at both organizational and individual levels. 

The challenges, facilitators and barriers to such implementa-

tion were also explored.

Materials and methods
study design and sampling
A territory-wide, cross-sectional survey was conducted from 

September 2014 to August 2015.

Proportional cluster sampling was used to recruit OAHs. 

The funding mode of the OAHs was used as cluster, as this 

factor would directly influence the care practice and resources 

of the homes. There are a total of 767 residential care homes 

for the elderly (RCHEs) in Hong Kong that are operated by  

3 major funding modes, including non-private homes (n=203, 

26.4%), private homes (n=282, 36.8%) and private enhanced 

bought place scheme (EBPS) homes (n=282, 36.8%).17 In the 

EBPS homes, the government purchases places from these 

private homes with a view to upgrading the service standard 

of these homes through enhanced service requirements in 

terms of staffing and space. According to previous studies, 

the average compliance to various infection control practices 

is, in general, over 60%.15,18,19 A 95% confidence interval and 

10% margin of error in sample size calculation was therefore 

adopted in sample size calculation. It was therefore proposed 

to recruit 86 OAHs (22 non-private homes, 32 private homes 

and 32 private EBPS homes).

For each recruited OAH, 2 target staff groups were 

recruited as participants. The first group was the infection 

control officers (ICOs), who were responsible for coordi-

nating matters related to the prevention and handling of 

infectious diseases in these homes. The second group was all 

the HCWs of the homes. HCWs in OAHs refer to registered 

nurses, enrolled nurses, health workers, care workers or 

others such as allied health professionals. A health worker is 

a person who has completed a course of training for working 

in OAHs as approved by the government and whose name 

appears on the register. He/she is responsible for the overall 

health care of residents in OAHs. A care worker is any 

person employed by the home to render daily personal care 

to the residents.

Data collection and study instruments
Two sets of questionnaires were developed to collect data 

about the implementation of the respiratory protection 

measures from the ICOs and HCWs. The questionnaires 

were developed according to international and local infec-

tion control guidelines.7–10 With the consent of the home 

managers, the research nurse held 2 concurrent briefing 

sessions in each recruited OAH to explain the background, 

study objectives and procedures to the ICOs and HCWs 

and invited them to participate. Posters were also used to 

publicize this research activity in the homes. For those who 
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showed interest to join the study, the research nurse further 

explained the study objectives and procedures to the ICOs 

and HCWs with the use of an information sheet, invited them 

to participate, obtained their written informed consent and 

distributed the corresponding set of questionnaires. A sealed 

and opaque collection box was placed in the office area of 

each OAH for the participants to return their questionnaires. 

The research nurse collected the questionnaires from the 

collection box every week. All the questionnaires were 

anonymous. A coding system was used to allow identifica-

tion of the OAHs.

Questionnaire for ICOs
For the ICOs, the questionnaire evaluated 10 perspectives 

of implementation at the organizational level. The content 

covered several domains such as rules and resources, train-

ing activities, quality control measures, surveillance and 

monitoring, outbreak preparedness and management. The 

response set was a “4-point” Likert scale. A higher score 

represented a higher level of implementation of respiratory 

protection measures at the organizational level. Open-ended 

questions were included to explore the challenges, facilita-

tors and barriers for implementing such measures at the 

organizational level.

Questionnaire for hCWs
As for the HCWs, the questionnaire focused on evaluating 

the implementation of respiratory protection measures at 

the individual level. The content covered several domains 

such as hand hygiene, respiratory hygiene and etiquette and 

management of waste. The response set was a “4-point” 

Likert scale, with higher scores representing a higher level 

of implementation. Open-ended questions were included to 

explore why they do or do not comply with the respiratory 

protection measures.

Data analysis
All statistical analyses were performed using SPSS 22.0 

software. Descriptive statistics such as mean, standard 

deviation, frequency and percentage were used to identify the 

central tendency and frequency distribution of the responses 

on the implementation of respiratory protection measures. 

Cronbach’s α (alpha) was used to test the reliability of the 

7 domains in the section of “Performing respiratory pro-

tection measures” of the questionnaire for HCWs. These 

domains were “hand hygiene,” respiratory hygiene/cough 

etiquette, use of personal protective equipment, handling 

soiled and contaminated articles, environmental control, 

handling residents with influenza-like illness and rules for 

visitors. Content analysis was performed on the answers 

in the open-ended questions. To analyze the simultaneous 

influence of organizational and individual factors on HCWs’ 

implementation of respiratory protection measures, general-

ized estimating equations (GEE) with unstructured working 

correlation matrix were applied. Organizational factors 

included manpower structure, number of residents and types 

of OAHs. Individual factors included age, gender, ranking, 

education level, training of infection control and years of 

working experience. A P-value of ,0.05 was considered 

statistically significant.

ethical considerations
Ethical approval was obtained from the Survey and Behav-

ioural Research Ethics Committee, The Chinese University 

of Hong Kong.

Results
Characteristics of the rChes
A total of 87 RCHEs (17 non-private homes, 35 private 

homes and 35 private EBPS homes) were recruited from 

September 2014 to May 2015. Table 1 summarizes the char-

acteristics of these homes. Private homes have significantly 

(P=0.016) lower nurse to resident ratio (1:61.16) when com-

pared with non-private homes (1:23.62) and private homes 

with EBPS (1:33.90) but not health worker to resident ratio.

Characteristics of the participants
A final sample of 87 ICOs and 1,763 HCWs participated 

in the study. The response rate was 100% and 74.5%, 

Table 1 Characteristics of rChes

Characteristics RCHEs (n=87)

rChe types
Private homes 35 (40.2)
non-private homes 17 (19.5)
Private eBPs homes 35 (40.2)

Capacity and occupancy
no of beds 107.2±63.0
no of residents 97.5±59.7

hours for visitors
number of visiting hours 10.9±1.80
Allow visiting at any time of the day 9 (10.3)

staff number
nurses 3.19±4.96
health workers 5.22±3.42
Other staffa 23.9±18.9

Notes: Data are presented as mean ± sD or no (%); aother staff include care 
workers, allied health professionals and assistants.
Abbreviations: eBPs, enhanced bought place scheme; rChe, residential care 
home for the elderly.
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respectively. Table 2 summarizes the characteristics of 

the participants. Majority of the ICOs (93.1%) and HCWs 

(87.6%) were female and had attained secondary educational 

level. Their mean age was 47.3 and 45.2 years, respectively. 

Majority of the ICOs were health workers (41%) or registered 

nurses (37.9%) while most of the HCWs were care workers 

(39.9%) or health workers (21.9%).

Implementation of respiratory protection 
measures at the organizational level
Infection control policies and practices
All OAHs had an infection control guideline for the pre-

vention and control of respiratory transmissible diseases. 

Majority of the homes (96.6%) adopted local government 

codes and guidelines as references. Most of the homes 

reviewed the guidelines either every year (46%) or every 

6 months (42.5%). A minority of homes (5.7%) reported that 

they would review the guidelines and update if necessary 

while 4.6% of homes indicated that they had no review at 

all. Among the various aspects in the guidelines, 13% of the 

homes did not have instructions/recommendations on staff 

exclusion policy. Of all the homes that had a staff exclusion 

policy, 21.9% of them indicated that this policy was not 

adhered to at all. Inadequate resources (34.5%) were the most 

frequently reported barrier for implementation, followed by 

inadequate manpower (26.4%), uncooperative staff (16.1%) 

and inadequate organizational support (10.3%).

Preparedness of the environment and resources
Among all the types of hygiene products and personal pro-

tective equipment, supply of paper towels or hand dryers 

(22.9%) and disinfectants (22.5%) was perceived as most 

inadequate/very much inadequate in OAHs. IT support for 

handling data on infection surveillance and control (18.4%), 

and isolation area (16.1%) was also perceived as inadequate/

very much inadequate.

In terms of training activities, most of the ICOs (51.7%) 

received training on respiratory protection measures at the 

initiation of employment and 58.6% of them also received 

training when taking up the role of ICO. About 81.6% of them 

also attended training annually. Staff exclusion policy and 

sentinel surveillance of respiratory diseases were indicated as 

topics not well-covered in the training. As for HCWs, most 

of the homes required health workers (100%), care workers 

(90.8%) and nurses (69.0%) to attend training on respiratory 

protection measures. It was reported that this training was 

provided at initiation of employment (54.7%) and annually 

(89.7%). Yet, 25.4% of the HCWs indicated that they had 

never attended any training, and only about one-third of 

them (35.5%) indicated that they had attended training in 

the previous year (ie, 2014).

Most of the homes (66.7%) kept records of the train-

ing activities most of the time. The most common ways to 

evaluate the effectiveness of the training activities was by 

collecting verbal feedback from the HCWs (60.9%), followed 

by the use of evaluation forms (25.3%) and examination 

(7.6%). Some of the homes (14.9%) did not evaluate the 

effectiveness of the training activities. The most frequently 

reported barriers for OAHs to organize training activities 

were inadequate manpower (32.2%), inadequate knowledge 

(27.6%) and inadequate resources (26.4%).

surveillance and monitoring system
Most of the homes conducted observations (77.0%) and 

monitored the usage of hand hygiene supplies and dispos-

able personal protective equipment (70.1%) to evaluate the 

effectiveness of the implementation of respiratory protection 

Table 2 Characteristics of participants

Characteristics No (%) of participants

ICOs
(n=87)

Health care
workers (n=1,763)

gender
Male 6 (6.9) 216 (12.3)
Female 81 (93.1) 1,544 (87.6)
Missing 0 (0.0) 3 (0.2)

Age (years) 47.3±9.27 45.2±11.60
education

Primary education or below 2 (2.3) 364 (20.6)
secondary education 45 (51.7) 1,060 (60.1)
Tertiary education or above 38 (43.7) 307 (17.4)
Missing 2 (2.3) 32 (1.8)

stakeholder
Yes 5 (5.7) 69 (3.9)
no 74 (85.1) 1,425 (80.8)
Missing 8 (9.2) 269 (15.3)

Types of health care workers
health care worker

registered nurse 33 (37.9) 74 (4.2)
enrolled nurse 9 (10.3) 156 (8.8)
health worker 41 (47.1) 386 (21.9)
Care worker 1 (1.1) 704 (39.9)
Others 3 (3.4)a 380 (21.6)b

Missing 0 (0.0) 63 (3.6)
Years of working experience 
in rChes

13.02±6.46 7.46±5.90

Notes: Data are presented as mean ± sD or no (%); ainclude director and home 
manager of the rChes; binclude allied health professionals and assistants.
Abbreviations: ICO, infection control officer; RCHE, residential care home for 
the elderly.
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measures. Some homes collected feedback from HCWs 

(46.0%), residents and visitors (34.5%), and external bodies, 

such as Department of Health, Center for Health Protection 

or outreach nurses (12.6%). In terms of the frequency of 

the evaluation, most of the homes indicated that they would 

conduct evaluation every year (51.7%). A few homes (4.6%) 

would review the implementation if necessary, while 1.1% 

OAHs indicated that they had not evaluated the implementa-

tion at all.

The most frequently reported respiratory transmissible 

disease included in the surveillance and monitoring activities 

at OAHs were influenza (71.3%), tuberculosis (40.2%) and 

pneumococcal infection (28.7%). In terms of the surveillance 

measures being used, most of the homes had an up-to-date 

line listing of both vaccinated residents (93.1%) and HCWs 

(94.1%) as well as documentation of staff who had refused 

vaccination (93.1%) all or most of the time. Some homes, 

however, did not have a system for collecting data on respi-

ratory infections among the HCWs (17.2%) or the residents 

(13.8%). Sharing statistics on respiratory infections to the 

home manager and HCWs regularly was not practiced in 

some homes (18.4%). The most commonly reported barriers 

in coordinating the surveillance of respiratory infections 

were inadequate manpower (39.1%), inadequate resources 

(37.9%), uncooperative staff (26.4%) and inadequate organi-

zational support (10.3%). Uncooperative patients and visitors 

were also cited as barriers.

Outbreak preparedness and management
A total of 57 outbreaks of influenza-like illness involving 

455 residents and 86 staff in 35 OAHs were reported in 

the past 3 years (2012–2015), with 1 outbreak reported in 

20 OAHs, 2 outbreaks reported in 8 OAHs, and 3 outbreaks 

reported in 7 OAHs in the past 3 years. Of the homes with 

3 outbreaks, 4 were private and private EBPS homes. The 

mean duration for each outbreak was 15.17 (SD =7.06) days, 

the means of residents and HCWs infected per outbreak were 

10.43 (SD =7.79) and 2.90 (SD =3.79), respectively.

ICOs were usually responsible for managing the out-

breaks (85.1%). A few homes (9.2%) convened an outbreak 

control team to be responsible for outbreak management. 

Most of the homes (92%) had a protocol to support outbreak 

preparedness and response, and most ICOs (95%) agreed that 

their homes were well equipped for the outbreaks. Inadequate 

manpower (43.7%), uncooperative staff (16.1%) and lack 

of organizational support (6.9%) were cited as barriers in 

managing influenza outbreaks.

Implementation of respiratory protection 
measures at individual level
Vaccination status for respiratory transmissible 
diseases
residents
The mean proportions of the residents who had received 

seasonal influenza vaccine in the past year (ie, 2014) and ever 

received pneumococcal vaccine were 86.1% (SD =9.60) and 

66.8% (SD =31.4), respectively.

staff
The uptake of seasonal influenza vaccination in ICOs and 

HCWs was 66.7% and 54.8%, respectively. For those who 

had not received the seasonal influenza vaccination, worries 

about the side effects of vaccination and lack of confidence 

in the effectiveness of the vaccine were perceived as the 

major barriers.

Implementation of respiratory protection measures 
among hCWs
Table 3 summarizes the extent to which HCWs implement 

protection measures. In general, hand hygiene measures were 

less well implemented when compared with other measures. 

In terms of why HCWs implement or not implement the 

protection measures, perceived personal health risk (97.9%), 

promotion of health and safety of residents (97.6%) and level 

of knowledge of respiratory protection measures (97.2%) 

were rated as the main reasons.

Association between organizational 
and individual characteristics in the 
implementation of respiratory protection 
measures
The scores and Cronbach’s alpha of the 7 domains of respira-

tory protection measures as implemented by HCWs are sum-

marized in Table 4. Cronbach’s alpha of the various domains 

are acceptable and range from 0.806 to 0.888.

Tables 5 and 6 present the GEE results with regard 

to the association between implementation of respiratory 

protection measures and organizational characteristics and 

individual socio-demographic characteristics of the HCWs. 

“Type of home” and “type of health care worker” were 

found to have the greatest association with “private homes” 

and “health workers” rated significantly higher scores in a 

number of domains. “Private homes” rated higher imple-

mentation scores in various domains such as “hand hygiene” 

(P=0.010), “handling residents with influenza-like illness” 
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(P=0.34), “implementation of rules for visitors during normal 

condition” (P=0.01) and “implementation of rules for visitors 

during peak season/influenza outbreak” (P=0.04). When 

compared with other HCWs in the OAHs, “health workers” 

rated significantly higher scores in a number of domains, 

including “hand hygiene” (P,0.001), “handling residents 

with influenza-like illness” (P=0.034), “implementation of 

rules for visitors during normal condition” (P=0.001) and 

“implementation of rules for visitors during peak season/

influenza outbreak” (P=0.004).

Discussion
To the best of our knowledge, this is the first study that evalu-

ated the implementation of respiratory protection measures 

in OAHs in Hong Kong. Our results have not only provided 

a profile of the implementation of such measures at the 

organization and individual level but have also identified 

the simultaneous influence of organizational and individual 

factors on such implementation.

At the organization level, all homes stated that they had 

an infection control policy and majority of the homes had 

Table 3 Implementation of respiratory protection measures by health care workers

No (%) of health care workers (n=1,763)

None of 
the time

Some of 
the time

Most of 
the time

All of the 
time

hand hygiene
 1. Washing my hands with liquid soap properly before caring for each residenta 14 (0.8) 156 (8.8) 607 (34.4) 986 (55.9)
 2. Washing my hands with liquid soap properly after caring for each residenta 10 (0.6) 95 (5.4) 462 (26.2) 1,196 (67.8)
 3. Washing my hands with liquid soap properly after toilet 3 (0.2) 43 (2.4) 249 (14.1) 1,468 (83.3)
 4. Washing my hands with liquid soap properly after taking off the glovesa 7 (0.4) 79 (4.5) 373 (21.2) 1,304 (74.0)
 5. Drying my hands with paper towels or hand dryer every time after hand washing 12 (0.7) 111 (6.3) 350 (19.9) 1,290 (73.2)
respiratory hygiene/cough etiquette
 6. Covering my mouth and nose when sneezing or coughing 4 (0.2) 31 (1.8) 307 (17.4) 1,421 (80.6)
 7. Using tissue papers to contain the respiratory secretions and dispose them in a bin with lid 1 (0.1) 32 (1.8) 209 (11.9) 1,521 (86.3)
 8. Wearing a mask when I have respiratory symptoms 3 (0.2) 34 (1.9) 292 (16.6) 1,434 (81.3)
 9. Performing hand hygiene after contacting respiratory secretions 2 (0.1) 36 (2.0) 204 (11.6) 1,521 (86.3)
Use of personal protective equipment (PPe)
 10. Wearing gloves when I have to handle blood, body tissues, excreta, body fluids, secretions 

or any other contaminated wastes
6 (0.3) 19 (1.1) 181 (10.3) 1,557 (88.3)

 11. Taking off the contaminated gloves and changed to a new pair even when the same 
resident is being nursed

5 (0.3) 26 (1.5) 188 (10.7) 1,544 (87.6)

handling soiled and contaminated articles
 12. ensuring linen is washed thoroughly before reuse in my home 17 (1.0) 44 (2.5) 269 (15.3) 1,433 (81.3)
 13. ensuring appropriate PPe when handling the soiled and contaminated articles in my home 14 (0.8) 54 (3.1) 356 (20.2) 1,339 (76.0)
 14. ensuring soiled linen will have the waste removed and be immersed in diluted bleach 

before routine cleaning procedure in my home
10 (0.6) 40 (2.3) 315 (17.9) 1,398 (79.3)

 15. ensuring all instruments and medical equipment are cleaned and disinfected thoroughly 
before reuse in my home

9 (0.5) 36 (2.0) 261 (14.8) 1,457 (82.6)

environmental control
 16. Ensuring the toilets in my unit can be flushed properly 9 (0.5) 31 (1.8) 360 (20.4) 1,363 (77.3)
 17. ensuring liquid soap is available in the toilets 16 (0.9) 33 (1.9) 301 (17.1) 1,413 (80.1)
 18. ensuring no-touch waste receptacle is available in the toilets 60 (3.4) 97 (5.5) 293 (16.6) 1,313 (74.5)
 19. ensuring paper towels or hand dryers are available in the toilet 61 (3.5) 95 (5.4) 371 (21.0) 1,236 (70.1)
 20. ensuring the isolation area is solely used for the purpose of isolating infected residents 16 (0.9) 55 (3.1) 257 (14.6) 1,435 (81.4)
 21. ensuring the rChe has good ventilation 4 (0.2) 42 (2.4) 282 (16.0) 1,435 (81.4)
Handling residents with influenza-like illness
 22. ensuring body temperature for all residents will be monitored regularly 24 (1.4) 50 (2.8) 319 (18.1) 1,370 (77.7)
 23. Advising residents and visitors who have respiratory symptoms to wear a mask 3 (0.2) 66 (3.7) 375 (21.3) 1,319 (74.8)
 24. Keeping staff at a distance of at least 1 m from the ill resident 84 (4.8) 247 (14.0) 620 (35.2) 812 (46.1)
 25. Assisting in arranging medical consultations for the ill residents who have respiratory 

symptoms
23 (1.3) 112 (6.4) 375 (21.3) 1,253 (71.1)

 26. Reporting suspected/confirmed influenza cases to the infection control officer or 
designated staff

15 (0.9) 67 (3.8) 325 (18.4) 1,356 (76.9)

 27. Assisting in arranging ill residents in isolated area when an outbreak of influenza takes place 10 (0.6) 70 (4.0) 227 (12.9) 1,456 (82.6)

Note: aAlcohol-based handrub may replace liquid soap if hands are not visibly soiled.
Abbreviation: rChe, residential care home for the elderly.
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Table 4 scores and reliability of different domains of respiratory protection measures

Domains No of 
items

Possible range 
of scoresa

Mean ± SDa

(range)
Cronbach’s α

hand hygiene 5 5–20 18.19±2.30
(7–20) 

0.823

respiratory hygiene/cough etiquette 4 4–16 15.25±1.43
(4–16)

0.814

Use of personal protective equipment 2 2–8 7.71±0.76
(2–8)

0.806

handling soiled and contaminated articles 4 4–16 15.05±1.75
(4–16)

0.844

environmental control 6 6–24 22.24±2.70
(6–24)

0.856

Handling residents with influenza-like illness 7 7–28 25.49±3.16
(9–28)

0.837

rules for visitors during normal condition 7 7–28 22.70±4.77
(7–28)

0.872

rules for visitors during the peak season of seasonal 
influenza or the outbreak of emerging influenza

7 7–28 23.30±4.84
(7–28)

0.888

Note: ahigher score indicates better implementation of protection measures.

Table 5 Association between implementation of respiratory protection measures and organizational characteristics and health care 
workers’ socio-demographic characteristics: generalized estimating equations analysis

Organizational 
characteristics

Hand hygiene score Respiratory hygiene 
score

Personal protective 
equipment score

Handling soiled 
and contaminated 
articles score

Beta (B) 95% CI Beta (B) 95% CI Beta (B) 95% CI Beta (B) 95% CI

rChe types
Private homes (reference) 1 1 1 1
non-private homes -0.749* (-1.317, -0.181) -0.917** (-1.478, -0.357) -0.165 (-0.753, 0.422) -0.521* (-0.924, -0.118)
Private eBPs homes -0.430 (-1.151, 0.291) -0.808*** (-1.245, -0.372) -0.118 (-0.657, 0.421) -0.952*** (-1.410, -0.493)

number of residents 0.018* (0.004, 0.033) 0.004 (-0.009, 0.018) -0.008 (-0.022, 0.006) -0.009* (-0.019, -0.697)
number of nurses 0.028 (-0.090, 0.146) -0.017 (-0.134, 0.099) -0.013 (-0.053, 0.027) 0.002 (-0.046, 0.049)
number of health workers -0.025 (-0.171, 0.120) 0.058 (-0.016, 0.132) -0.005 (-0.073, 0.063) 0.026 (-0.050, 0.103)
number of other staff a -0.015 (-0.047, 0.018) 0.007 (-0.028, 0.013) ,0.001 (-0.008, 0.009) 0.003 (-0.012, 0.018)
Health care workers’ socio-demographic characteristics
gender

Female (reference) 1 1 1 1
Male -0.622*** (-0.881, -0.363) -0.033 (-0.388, 0.322) -0.029 (-0.161, 0.103) -0.050 (-0.276, 0.176)

Age 0.019** (0.005, 0.033) 0.007** (0.002, 0.012) 0.002 (-0.023, 0.027) 0.018*** (0.012, 0.025)
education 

Tertiary education or 
above (reference)

1 1 1 1

Primary education or below 0.399 (-0.006, 0.805) -0.072 (-0.626, 0.481) -0.019 (-0.139, 0.101) 0.286* (0.037, 0.535)
secondary education 0.290* (0.042, 0.538) -0.038 (-0.727, 0.652) -0.006 (-0.221, 0.209) 0.353*** (0.181, 0.526)

Types of health care workers
Other staff b (reference) 1 1 1 1
registered nurse 0.446 (-0.678, 1.570) 0.197* (0.027, 0.368) 0.098 (-0.077, 0.273) -0.199 (-0.503, 0.105)
enrolled nurse 1.086 (-0.312, 2.484) 0.076 (-0.135, 0.287) 0.162 (-0.056, 0.379) -0.648*** (0.409, 0.888)
health worker 0.539*** (0.238, 0.841) 0.085 (-0.077, 0.248) 0.124 (-0.283, 0.532) 0.199 (-0.028, 0.427)
Care worker 0.369 (-0.343, 1.082) -0.165 (-0.414, 0.084) 0.059 (-0.381, 0.498) 0.137 (-0.068, 0.342)

Years of working experience 
at rChe

-0.006 (-0.066, 0.055) -0.009 (-0.029, 0.010) 0.005 (-0.018, 0.028) -0.013** (-0.022, -0.004)

Training on respiratory protection measures 
Yes (reference) 1 1 1 1
no -0.240 (-0.847, 0.368) 0.007 (-0.242, 0.256) -0.047 (-0.850, 0.756) -0.067 (-0.215, 0.081)

Notes: ainclude care workers, allied health professionals and assistants; binclude allied health professionals and assistants; *P,0.05, **P,0.01, ***P,0.001.
Abbreviations: eBPs, enhanced bought place scheme; rChe, residential care home for the elderly.
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adopted local government guidelines as references. Among 

the various aspects in the guidelines, policy and practices on 

staff exclusion was found to be either absent or not adhered 

to in a number of homes. Indeed, when compared to interna-

tional guidelines in the UK and Australia,20,21 our guideline 

in Hong Kong22 on staff exclusion was rather vague and 

nonspecific. Therefore, OAHs did not have adequate informa-

tion to formulate and implement this policy and guideline. 

In terms of facilities and resources, it was a concern that basic 

resources such as paper towels/hand dryers and equipment 

disinfectants were seen as most inadequate. With regard to 

training activities, it is important to note that over 25% of 

the HCWs indicated that they had never participated in any 

training activities and only 35.5% had attended training in 

the previous year (2014). Also, only about half of the ICOs 

and HCWs had received training on infection control at the 

initiation of employment. This was in contrast to the train-

ing policy as reported by the ICOs and further highlighted 

the unmet training needs of HCWs in OAHs in Hong Kong 

when compared with international practice.18 As frequently 

identified in the literature, inadequate manpower, lack of 

knowledge and resources were also described by ICOs in 

this study as barriers.18 It has been frequently reported that 

poor knowledge and no prior training on standard precautions 

are important factors for low compliance with respiratory 

protection measures.16 Findings of this study have further 

highlighted that training on respiratory protection is an area 

that requires attention in OAHs.

Table 6 Association between implementation of respiratory protection measures and organizational characteristics and health care 
workers’ socio-demographic characteristics: generalized estimating equations analysis

Organizational 
characteristics

Environmental control 
score

Handling residents 
with influenza-like 
illness score

Rules for visitors on 
respiratory protection 
measures during normal 
condition score

Rules for visitors on 
respiratory protection 
measures during the 
peak season or the 
outbreak of emerging 
influenza score

Beta (B) 95% CI Beta (B) 95% CI Beta (B) 95% CI Beta (B) 95% CI

rChe types
Private homes (reference) 1 1 1 1
non-private homes -0.598 (-1.645, 0.449) -0.863 (-2.912, 1.185) -1.071 (-1.923, -0.220) -2.061*** (-2.987, -1.136)
Private eBPs homes -0.786 (-1.896, 0.324) -0.482 (-1.444, 0.479) -0.988 (-2.002, 0.026) -1.035* (-1.945, -0.124)

number of residents 0.014 (-0.021, 0.048) 0.029 (0.000, 0.058) 0.035*** (0.018, 0.053) 0.030** (0.009, 0.052)
number of nurses -0.058 (-0.176, 0.059) -0.077 (-0.242, 0.088) -0.198 (-0.398, 0.003) -0.113* (-0.221, -0.006)
number of health workers 0.065 (-0.047, 0.177) 0.201* (0.015, 0.387) 0.180 (-0.017, 0.467) 0.081 (-0.178, 0.340)
number of other staffa -0.008 (-0.030, 0.014) -0.035 (-0.074, 0.003) 0.027 (-0.045, 0.099) -0.016 (-0.073, 0.042)
Health care workers’ socio-demographic characteristics
gender

Female (reference) 1 1 1 1
Male -0.272 (-0.802, 0.258) 0.173 (-0.835, 1.180) -0.644 (-1.451, 0.162) 0.108 (-0.685, 0.900)

Age 0.002 (-0.020, 0.024) 0.002 (-0.047, 0.050) 0.008 (-0.014, 0.031) 0.020 (-0.043, 0.083)
education

Tertiary education or 
above (reference)

1 1 1 1

Primary education or below 0.277 (-0.927, 1.481) 0.124 (-1.263, 1.511) 0.438 (-0.197, 1.073) -0.248 (-1.090, 0.594)
secondary education 0.203 (-1.033, 1.439) 0.237 (-0.519, 0.994) 0.210 (-0.321, 0.742) -0.142 (-0.983, 0.698)

Types of health care workers
Other staff b (reference) 1 1 1 1
registered nurse -0.591 (-1.385, 0.204) 0.936 (-0.076, 1.948) -1.074 (-4.217, 2.070) 0.282 (-3.760, 4.324)
enrolled nurse -0.033 (-0.319, 0.253) 0.182 (-1.023, 1.386) 1.916 (-0.312, 4.143) 2.004 (-0.889, 4.896)
health worker 0.048 (-0.265, 0.361) 0.483 (-1.309, 2.275) 2.106** (0.870, 3.343) 1.971** (0.645, 3.296)
Care worker -0.398*** (-0.599, -0.197) 0.807 (-0.213, 1.826) 1.399* (0.069, 2.728) 1.518 (-1.365, 4.401)

Years of working experience 
at rChe

0.002 (-0.026, 0.031) 0.047 (-0.016, 0.111) 0.076** (0.024, 0.129) 0.049 (-0.098, 0.197)

Training on respiratory protection measures 
Yes (reference) 1 1 1 1
no 0.106 (-1.019, 1.231) 0.265 (-0.737, 1.267) 0.479* (0.062, 0.896) -0.401 (-0.845, 0.044)

Notes: ainclude care workers, allied health professionals and assistants; binclude allied health professionals and assistants; *P,0.05, **P,0.01, ***P,0.001.
Abbreviations: eBPs, enhanced bought place scheme; rChe, residential care home for the elderly.
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At the individual level, the uptake of seasonal influenza 

vaccine as reported by the participants in this study was 

comparatively higher than the uptake rate for HCWs in OAHs 

(39.8%) and the general population (14%) as reported by the 

Centre for Health Protection in Hong Kong in 2012/13.23 This 

coverage is indeed comparable to those reported in the US24 

and UK.25 This may be a result of the various promotional 

work that has been conducted in the past few years on vac-

cination. Concurring with the literature,23,25,26 worries about 

the side effects of vaccination and lack of confidence in the 

effectiveness of the vaccine were perceived as the major bar-

riers. Among the different domains of protection measures, 

hand hygiene was found to be less well implemented by 

the HCWs. This could be related to the findings that paper 

towels, hand dryers and equipment disinfectants were per-

ceived as the most inadequate resources in the study homes. 

Yet, compliance with hand hygiene practice is fundamental 

to respiratory protection. Various interventions such as pro-

vision of pocket-sized antiseptic gel and gloves have been 

found to successfully increase hand hygiene compliance.5,14 

More efforts are indicated in promoting hand hygiene prac-

tice in OAHs. Capitalizing on the importance of minimizing 

personal health risk is an important strategy to promote the 

implementation of protection measures among HCWs27 and 

this study has further reinforced this as a viable strategy.

In terms of the association of various organizational and 

individual characteristics with health workers’ implementa-

tion of respiratory protection measures, “type of home” and 

“type of health care worker” are found to have the greatest 

association. Private homes rated significantly higher scores 

in the implementation of hand hygiene, respiratory hygiene, 

implementing rules for visitors during normal condition and 

peak season/influenza outbreak. Among the various types 

of HCWs, health workers rated significantly higher scores 

in a number of domains, including hand hygiene, handling 

residents with influenza-like illness, implementing rules for 

visitors during normal condition and peak season/influenza 

outbreak. This is an interesting finding as private homes in 

this study have significantly lower nurse to resident and other 

staff to resident ratios but not health worker to resident ratio 

when compared with non-private homes and private homes 

with EBPS. In face of the shortage of nurses, health workers 

are the key health care personnel who are specially trained to 

work in OAHs and are registered under the Residential Care 

Homes (Elderly Persons) Regulation. Findings of this study 

suggest that empowering them with the necessary knowledge 

and skills in respiratory protection is pivotal in enhancing the 

implementation of such measures in these homes.

Limitations
This study uses self-report to evaluate the implementation 

of respiratory protection measures in OAHs. As a common 

form of evaluation, self-report collects direct report of infor-

mation from the participants. While this method is direct 

and versatile and allows for large samples to be included to 

provide a general overview of the topic under study,28 it has 

its methodological weaknesses. It is likely that participants 

in this study may claim to be more competent in implement-

ing respiratory protection measures than what they actually 

are to avoid criticism. Or, in the reverse, to claim they are 

less competent to increase chance of training development 

or resources to their OAHs. It should be cautioned that the 

results of this study have the above limitations, and other 

more qualitative forms of methodologies such as observa-

tion and objective competence assessment should be used 

alongside with this study to provide broader assessment of 

the implementation of respiratory protection measures in 

these homes.

Conclusion
This study has identified the important areas that require 

further action in enhancing the implementation of respi-

ratory protection measures in OAHs. The unmet training 

needs of HCWs would need to be fulfilled. OAHs should 

be supported in developing and implementing a manda-

tory training policy on respiratory protection for HCWs at 

initiation of employment, and refresher training should be 

organized on a regular basis. This mandatory training policy 

could be considered as a licensing criteria. Ad hoc train-

ing to reinforce protection measures during peak season/

outbreaks should also be considered. The government 

could set up a training team to take responsibilities for 

such ad hoc training. As hand hygiene has been identified 

as a less well implemented area, continuous education and 

evaluation of practice in this area is warranted. The roles of 

ICOs in enhancing training should be further supported and 

reinforced. Our local guidelines on staff exclusion policy 

should be revisited and properly formulated so that OAHs 

are provided with adequate information to formulate and 

implement this policy. The promotional work on vaccina-

tion has resulted in higher vaccination coverage for both 

HCWs and residents when compared with previous years. 

Work in this area should be further supported. Future study 

should use more qualitative forms of methodologies such as 

observation and objective competence assessment to provide 

broader assessment of the implementation of respiratory 

measures in OAHs.
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