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Abstract
Aims: To (i) assess the adherence of long- term care (LTC) facilities to the COVID- 19 
prevention and control recommendations, (ii) identify predictors of this adherence 
and (iii) examine the association between the adherence level and the impact of the 
pandemic on selected unfavourable conditions.
Design: Cross- sectional survey.
Methods: Managers (n = 212) and staff (n = 2143) of LTC facilities (n = 223) in 13 countries/
regions (Brazil, Egypt, England, Hong Kong, Indonesia, Japan, Norway, Portugal, Saudi 
Arabia, South Korea, Spain, Thailand and Turkey) evaluated the adherence of LTC facilities 
to COVID- 19 prevention and control recommendations and the impact of the pandemic 
on unfavourable conditions related to staff, residents and residents' families. The charac-
teristics of participants and LTC facilities were also gathered. Data were collected from 
April to October 2021. The study was reported following the STROBE guidelines.
Results: The adherence was significantly higher among facilities with more pre- 
pandemic in- service education on infection control and easier access to information 
early in the pandemic. Residents' feelings of loneliness and feeling down were the 
most affected conditions by the pandemic. More psychological support to residents 
was associated with fewer residents' aggressive behaviours, and more psychological 
support to staff was associated with less work– life imbalance.
Conclusions: Pre- pandemic preparedness significantly shaped LTC facilities' response 
to the pandemic. Adequate psychological support to residents and staff might help 
mitigate the negative impacts of infection outbreaks.
Impact: This is the first study to comprehensively examine the adherence of LTC facili-
ties to COVID- 19 prevention and control recommendations. The results demonstrated 
that the adherence level was significantly related to pre- pandemic preparedness and 
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1  |  INTRODUC TION

Long- term care (LTC) residential facilities for older people have 
been identified as high- risk settings during the COVID- 19 pan-
demic (Gardner et al., 2020; Thompson et al., 2020). About 40% 
of total COVID- 19 deaths across the Organization for Economic 
Co- operation and Development (OECD) member countries came 
from the LTC sector (OECD, 2021). Some studies reported a 
prevalence rate of COVID- 19 infection up to 85.4% and 62.6% 
among residents and staff, respectively (Frazer et al., 2021). 
Residents' social isolation, hopelessness and emotional exhaus-
tion during the pandemic were frequently reported (Palacios- 
Ceña et al., 2021; Smith et al., 2023). Among staff, increased 
workload and shortage, high burnout and exhaustion, fears of 
infection, stress, anxiety, panic disorders, depression and moral 
distress were prevalent (Haslam- Larmer et al., 2022; Sarabia- 
Cobo et al., 2021; White et al., 2021). The pandemic also lim-
ited resident– family connectedness, which negatively affected 
residents' and families' psychosocial and emotional well- being 
(Palacios- Ceña et al., 2021; Pirhonen et al., 2022; Salcedo- Pérez- 
Juana et al., 2022). Several aspects of care (e.g., social support, in-
formation sharing and patient participation) were poorly achieved 
during the pandemic (Mota- Romero et al., 2022).

Several recommendations were published to help LTC fa-
cilities prepare for and respond to the COVID- 19 pandemic 
(American Geriatrics Society, 2020; European Centre for Disease 
Prevention and Control, 2022; Kelly & Geffen, 2020; World Health 
Organization, 2021). These recommendations, hereafter referred to 
as COVID- 19 prevention and control recommendations, focused on 
active screening for staff and residents, ensuring adequate supplies 
of personal protective equipment and mandating its use, employing 
social distancing and isolation measures, routine disinfection of sur-
faces, enforcing respiratory hygiene etiquette, visitor restrictions, 
and educating staff and residents on appropriate infection control 
measures (Frazer et al., 2021; Rios et al., 2020). Nevertheless, in 
most countries, there is a lack of data on the adherence of LTC facil-
ities to these guidelines.

The adherence of LTC facilities to the COVID- 19 prevention 
and control recommendations, as well as the impact of the pan-
demic on LTC facilities, is related to several factors. At the country 
level, levels of national preparedness (Chaudhry et al., 2020), eco-
nomic status (e.g., gross domestic product) (Chaudhry et al., 2020; 
Leffler et al., 2020), healthcare system- related factors (e.g., health 
professionals- to- population ratio) (Chaudhry et al., 2020; Kumar 

et al., 2020), political factors (e.g., worldwide governance indica-
tors) (Haider et al., 2020), population characteristics (e.g., popula-
tion density) (Chaudhry et al., 2020; El Mouhayyar et al., 2022; Foo 
et al., 2021) and stringency of the response to the pandemic (e.g., 
restricting international travel) (El Mouhayyar et al., 2022; Leffler 
et al., 2020) were found to be significant predictors of COVID- 19 
related outcomes, such as transmissibility (Kumar et al., 2020), case-
load (Chaudhry et al., 2020), death (El Mouhayyar et al., 2022; Foo 
et al., 2021; Leffler et al., 2020) and patient recovery rate (Chaudhry 
et al., 2020). At the facility level, some characteristics of the facil-
ity could be linked to the risk of COVID- 19 cases, such as the fa-
cility size, staffing levels and availability of single rooms (Frazer 
et al., 2021; Wachholz et al., 2022).

Lessons learned from the response to infectious outbreaks can 
help preparedness and response to future outbreaks (ECRI, 2020). 
Examining the adherence of LTC facilities to the COVID- 19 preven-
tion and control recommendations would identify areas of strength 
and vulnerability of facilities' response and inform preparedness 
for future waves or the emergence of new pandemics or epidemics 
(Baum et al., 2021). Examining country, facility and individual factors 
associated with facilities' adherence would also provide real- world 
research- driven data for improving and prioritizing actions in future 
infection outbreaks. Therefore, the current study aimed to address 
the following three research questions:

• What was the level of LTC facilities' adherence to the COVID- 19 
prevention and control recommendations worldwide?

• Which country, facility and staff factors were associated with 
LTC facilities' adherence to the COVID- 19 prevention and control 
recommendations?

• What was the association between LTC facilities' adherence to 
COVID- 19 prevention and control recommendations and staff 
(e.g., staff turnover), residents (e.g., residents' cognitive status) 
and residents' families' (e.g., families' complaints) unfavourable 
conditions?

2  |  METHODS

The methods and conducts of the current study were described in a 
published protocol (Eltaybani et al., 2022) and are summarized below. 
The study was reported following the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) guidelines (von 
Elm et al., 2007).

that adequate psychological support to staff and residents was significantly associated 
with less negative impacts of the pandemic on LTC facilities' staff and residents. The 
results would help LTC facilities prepare for and respond to future infection outbreaks.
Patient or public contribution: No Patient or Public Contribution.

K E Y W O R D S
adherence, aged, compliance, COVID- 19, long- term care, multilevel analysis, older adults
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2.1  |  Design

A cross- sectional, multi- site, international survey.

2.2  |  Settings and participants

The survey was conducted in LTC facilities and targeted managers 
and direct care staff working at participating facilities. For the cur-
rent study, LTC facilities were defined as designed institutions that 
provide formal (from paid staff) accommodation and health or social 
LTC services for older people. The inclusion criteria of LTC facilities 
were (i) operating since October 2019 or earlier; (ii) having at least 
one nurse, whether as a manager or a direct care staff member; and 
(iii) agreeing to participate in the study. Only healthcare professionals 
who provide daily direct care to residents in the facility (e.g., nurses) 
were invited to participate; categories of included professionals were 
decided based on the country and facility regulations. The inclusion 
criteria of staff were (i) working at the facility during the calendar 
year 2020, (ii) being available at the facility at the time of data col-
lection and (iii) agreeing to participate in the study. The above inclu-
sion criteria were set to allow comparing “during- the- pandemic” and 
“before- the- pandemic” statuses and to minimize the heterogeneity 
of the sample. The World Health Organization (2020) announced the 
COVID- 19 pandemic to be a Public Health Emergency of International 
Concern on January 30, 2020; thereby, the current study used the 
term “before the pandemic” referring to the period before January 
2020 and “during the pandemic” referring to the period between 
January 2020 and the date of data collection. These dates were fixed 
across data collection settings to prevent possible interpretation bias.

2.3  |  Sampling

Researchers from 53 countries (Appendix 1) were contacted to 
participate in the study. To minimize selection bias, more than 500 
researchers were contacted (at least 10 researchers from each coun-
try). Using a convenience sampling approach, participating research-
ers recruited LTC facilities, managers and staff from their countries 
with no restrictions on the number of recruited countries, facilities, 
or participants. The convenience sampling approach was adopted 
because of the lack of a sampling framework in many of the par-
ticipating countries and the lack of resources (e.g., time and fund) to 
commute to LTC settings in distant areas (Eltaybani et al., 2022). No 
a priori sample size calculation was performed. Yet, after a thorough 
discussion among the research team members and considering the 
challenges of data collection during the pandemic, we strived to in-
clude at least ten LTC facilities and at least 100 staff members from 
each country. To minimize selection bias, the researchers strove to 
recruit LTC facilities of various types (e.g., governmental, private) 
from diverse geographic locations, and all direct care staff working 
at the included facilities were invited to participate if they met the 
eligibility criteria.

2.4  |  Measurements

2.4.1  |  Adherence to the COVID- 19 prevention and 
control recommendations

After a literature review, COVID- 19 prevention and control rec-
ommendations were categorized into 18 concepts across 12 
dimensions. The level of LTC facilities' adherence to these recom-
mendations was assessed using 18 multiple- choice questions (i.e., 
one question for each concept): seven questions were responded 
to by managers, and 11 were answered by staff. For example, the 
question “How do you evaluate the psychological support provided 
to the residents during the COVID- 19 pandemic?” with three re-
sponse options— lots of support, minimal support and no support— 
was used to assess the concept “Psychological and mental support 
to residents” of the dimension “Psychological and mental support.” 
Responses to each question were scored 0, 1 or 2, where 0 in-
dicates no response, 1 indicates minimal or insufficient response 
and 2 indicates ample or intense response. Items answered by the 
staff were aggregated at the facility level using the mean score. 
For easy interpretation, the total score of all items (range, 0— 36; 
Cronbach's alpha = 0.697) was transformed to give a total score 
from 0 to 100; higher scores indicate higher adherence. The con-
tent validity of the adherence assessment items was assured by a 
panel of LTC researchers and practitioners. Due to time and re-
source limitations, the validation process took place through on-
line discussions with experts and no pilot studies were conducted. 
The questions and their response options and scoring were de-
scribed elsewhere (Eltaybani et al., 2022).

2.4.2  |  Factors associated with LTC facilities' 
adherence to the COVID- 19 prevention and control 
recommendations

Country- related variables were extracted from publicly available 
statistics (Appendix 2). They included the country's demographic 
characteristics (e.g., percentage of older people), economic sta-
tus (e.g., country classification by income), healthcare status (e.g., 
medical doctors per 10,000 population), and country response to 
the COVID- 19 pandemic (e.g., government response index). Facility- 
related variables were collected either from the facility's manager or 
staff and included the facility's type (e.g., public, private), size (num-
ber of beds), staffing (e.g., staff- to- resident ratio), pre- pandemic 
situation (e.g., provision of in- service education on infection control 
before the pandemic), residents' characteristics on the day of fill-
ing the questionnaire (e.g., percentage of residents with demen-
tia) and manager's characteristics (e.g., professional background). 
Staff- related variables were collected from the staff and included 
demographic characteristics (e.g., age), work- related data (e.g., pro-
fessional background) and easiness of getting information about 
the prevention and control of the novel coronavirus in the first few 
weeks of the pandemic. The latter was assessed on a 5- point Likert 
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scale ranging from 1 (very difficult) to 5 (very easy); higher scores 
indicate more easiness in getting information.

2.4.3  |  Staff, residents' and residents' families' 
unfavourable conditions

Managers and staff stated their agreement on the perceived change 
in 15 unfavourable conditions comparing before- the- pandemic and 
during- the- pandemic statuses: seven residents' conditions (e.g., resi-
dents' overall cognitive status), six staff conditions (e.g., staff turno-
ver) and two residents' families' conditions (e.g., family complaints). 
All conditions were stated in a negative format (e.g., Compared to the 
situation before the pandemic, your work– life balance worsened) and 
agreement ranged from totally disagree to totally agree (scored 1 to 
5, respectively); higher scores indicate a higher negative impact of 
the pandemic.

2.5  |  Data collection

Data were collected from April to October 2021 using an online 
survey created on SurveyMonkey®, and paper copies were made 
available on request. This mixed- mode approach in data collection 
aimed to minimize the coverage error of the survey and to en-
hance the response rate. Two questionnaires were used: the man-
agers' questionnaire and the staff questionnaire. Questionnaires 
were developed in English, and their content validity was assured 
by a panel of researchers and practitioners from different coun-
tries. Due to the lack of time and resources, the validation process 
took place through online discussions with experts, and no pilot 
study was conducted. Questionnaires were then translated into 
each participating country's local language. To ensure equivalence 
of questionnaires in different languages and to prevent possible 
item or construct bias, the translation was made by a professional 
translation company, which adopts three stages of translation: 
translation by a target language native translator, proofreading 
by an original language native translator and a quality check by 
a translation manager. Furthermore, at least one researcher in 
each country confirmed the semantic, idiomatic, experiential and 
conceptual equivalence between the English and translated ver-
sions of the questionnaires and made modifications if needed. 
Researchers in each country recruited LTC facilities and distrib-
uted the questionnaires to managers and staff. The survey design 
and the translation process were described elsewhere (Eltaybani 
et al., 2022).

2.6  |  Statistical analysis

Following the examination of descriptive statistics and bivari-
able analyses, a multivariable linear regression analysis was used 
to find out predictors of the adherence level. To account for the 

hierarchical nature of our data, where LTC facilities are nested 
within countries, the extent of the variability of the adherence 
level across countries was examined by estimating an uncondi-
tional generalized mixed model with random intercepts (Heck 
et al., 2010). The Z- test (Z = 1.84) suggested statistically insignifi-
cant variability (p = .066) across countries with an intraclass corre-
lation of 0.225 (Appendix 3). This result suggests that a multilevel 
model may not be helpful, and a conventional single- level regres-
sion analysis would suffice (Heck et al., 2010). Nevertheless, we 
proceeded with performing a two- level regression analysis for two 
reasons. First, despite the considerable variability of the adher-
ence level between countries (i.e., 22.5%), the absence of statisti-
cal significance may be merely due to the low number of countries 
in level 2 (n = 13 countries). Heck et al. (2010) suggested that the 
sufficiency of variation is relative and depends as much on theo-
retical concerns as it does on the structure and quality of data. 
Second, using a single- level analysis would neglect the clustering 
effect of LTC facilities in countries, leading to biased estimates 
of model parameters and, thus, erroneous conclusions about the 
effects of some predictors (Heck et al., 2010). Multilevel regres-
sion analysis was also used to examine the association between 
the adherence level and staff, residents' and residents' families' 
unfavourable conditions. Nineteen multilevel regression models 
were performed: a model for each unfavourable condition (i.e., 15 
models for the 15 conditions), a model for each of the means of 
staff conditions, residents' conditions and residents' families' con-
ditions (i.e., three models for the three mean scores), and a model 
for the mean of all conditions.

All bivariate and multivariable analyses were performed at the 
facility level. Therefore, data collected from the staff were aggre-
gated at the facility level using the group mean score. To minimize 
bias in calculating the sum adherence score, facilities with missing 
data in >50% of manager's items or staff items were excluded. 
That is, the total facility's stringency score was computed for fa-
cilities that (i) provided answers from both managers and staff, (ii) 
had valid data in ≥50% of items responded to by the manager (i.e., 
≥4 items of 7) and (iii) had valid data in ≥50% of items responded 
to by the staff (i.e., ≥6 of 11). Items with missing data in any of 
the facilities that fulfilled the above criteria were replaced by the 
mean score of items with valid data of the same facility. No other 
data replacement was done. That is, among variables aggregated 
at the facility level, only valid data were considered. Effect sizes 
were calculated using Cohen's d (for independent sample t- tests), 
Eta- squared (for one- way ANOVA) and r or rho (for correlations) 
(Wolverton et al., 2016).

In all multilevel regression models, level 1 involved facility- level 
variables that showed a statistically significant association in the 
bivariate analyses, and level 2 involved country- level variables. The 
absence of multicollinearity between potential explanatory vari-
ables was assured by examining the variance inflation factor and 
correlation coefficient. A priori protocol (Eltaybani et al., 2022) 
suggested that countries with <10 facilities or < 100 staff mem-
bers would be excluded from the analysis. Nevertheless, excluding 
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countries that did not fulfill these criteria did not affect the overall 
results. Therefore, all participating countries were included in the 
analysis. All analyses were conducted using SPSS version 28 for 
Windows. The alpha significance level was 0.05 (two tailed).

2.7  |  Ethical considerations

This study was approved by the Research Ethics Committee of the 
Graduate School of Medicine, The University of Tokyo, Japan (num-
ber: 2020329NI), and other Research Ethics Committees of the in-
dividual participating countries (Appendix 4). The cover letter of the 
questionnaires explained the purpose of the study, provided assur-
ance regarding the voluntary and confidential nature of responses, 
and stated that the completion and submission of the questionnaires 
would be regarded as consent to participate.

3  |  RESULTS

3.1  |  Participation and response rate

Researchers from 15 countries/regions participated in the study: 
Australia, Brazil, Egypt, Hong Kong, Indonesia, Japan, Norway, 
Portugal, Saudi Arabia, South Korea, Spain, Thailand, Turkey, the 
United Kingdom and the United States. Data collection in Australia 
and the United States was not completed due to feasibility issues; 
therefore, data from these two countries— less than ten responses 
from each— were not accounted for in the analysis. In the remaining 
13 countries/regions, 212 managers and 2143 staff members work-
ing at 223 LTC facilities participated in the study (Figure 1).

3.2  |  Descriptive characteristics of the 
study sample

The percentage of older people in the total population of the partici-
pating countries/regions ranged from 5.3% to 28.4% (Appendix 5). 
Table 1 shows that 36.3% of participating facilities were not- for- 
profit, 36.3% did not have a physician working full- time or part- time, 
and 20.2% did not have an infection census before the pandemic. 
About a third (33.5%) of participating managers were males, 27.8% 
were social workers and 25.9% were nurses, and their mean age was 
48.9 ± 10.5 years. Most (80.7%) participating staff were female and 
39.8% were nurse aids or residential care workers, and their mean 
age was 42.0 ± 11.8 years.

3.3  |  Adherence of LTC facilities to the COVID- 19 
prevention and control recommendations

Figure 2 shows that restrictions on recreational activities (Item 
16) and active screening of residents (Item 1) had the highest 

adherence rates; the highest possible score of these items was 
reported by 86.8% and 83.0% of participants, respectively. 
Contrarily, providing education to residents' families (Item 8) and 
the staff (Item 6) had the lowest adherence rates; the worst pos-
sible score of these items was reported by 39.3% and 27.9% of 
participants, respectively. The total adherence level was com-
puted for 180 facilities (Appendix 6). The mean adherence level 
in the whole sample was 76.7 ± 10.5; Saudi Arabia and Brazil had 
the highest mean (85.9 ± 6.9 and 85.2 ± 6.0, respectively), whereas 
Norway and Indonesia had the lowest (67.1 ± 6.2 and 67.7 ± 18.4, 
respectively). Appendices 7 and 8 show the score of each response 
item across participating countries/regions.

3.4  |  Factors associated with the adherence level

The bivariate analysis (Table 1) showed that the adherence level was 
significantly higher in facilities that regularly used infection censuses 
before the pandemic (p = .001; see Appendix 9) and facilities that had 
a policy for dealing with airborne infections before the pandemic 
(p = .048). The adherence level was also higher among facilities with 
more in- service education on infection control before the pandemic 
(p = .003) and that with higher staff- reported easiness of getting in-
formation on the prevention and control of the novel coronavirus 
early in the pandemic (p = .006). In the multivariable regression anal-
ysis (Table 2), in- service education on infection control before the 
pandemic and staff- reported easiness of getting information early 
in the pandemic were significant predictors of the adherence level 
(β [95% confidence interval]: 6.656 [1.314, 11.998] and 2.186 [0.172, 
4.200], respectively). The full regression model accounted for more 
than half (58.4%) of the between- country variability in the facility's 
adherence level.

3.5  |  Staff, residents' and residents' families' 
unfavourable conditions

As perceived by the study's participants, residents' feelings of lone-
liness and social isolation, residents' expression of feeling down and 
hopelessness, and staff work– life balance were the most affected 
unfavourable conditions by the pandemic; the percentages of partici-
pants who agreed (i.e., strongly agreed or somewhat agreed) on these 
conditions were 68.5%, 65.8% and 47.5%, respectively (Appendix 10). 
The mean score of all unfavourable conditions was positively associ-
ated with a larger facility size and a higher number of residents in the 
facility (p = .028 and .020, respectively), indicating a detrimental ef-
fect of these variables. Contrarily, the mean score of all unfavourable 
conditions was negatively associated with the mean age of staff in the 
facility and their years of experience (p = <.001 and .003, respectively), 
indicating a favourable effect of these variables (Appendix 11).

Of the 18 COVID- 19 prevention and control recommendations, 
15 had a statistically significant negative association— indicating a 
favourable effect— with at least one of the examined unfavourable 
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conditions (Appendix 12). Items with the highest number of negative 
associations were the provision of psychological and mental support 
to residents (9 conditions [e.g., increasing residents' aggressive be-
haviours, rho = −0.141]) and provision of psychological and mental 

support to staff (8 conditions [e.g., worsening staff work– life balance, 
rho = −0.409]). The multivariable regression analysis (Table 3) showed 
that the total facility's adherence level was negatively associated 
with worsening staff work– life balance (β = −0.020 [−0.033, −0.007]), 

F I G U R E  1  Summary of participation and data collection. BR, Brazil; EG, Egypt; EN, England; HK, Hong Kong; ID, Indonesia; JP, Japan; NO, 
Norway; PT, Portugal; SA, Saudi Arabia; KR, South Korea; ES, Spain; TH, Thailand; TR, Turkey.
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TA B L E  1  Descriptive statistics of study variables and bivariate analysis.

Independent variables

Total Missing data Bivariate analysisb

p- value
Effect 
sizej

Mean ± SD, median 
[IQR], or n (%)a n (%)

Mean ± SD or correlation 
coefficient

1. Facility- related data (n = 223)c

Facility type 11 (4.9%)

Public/Governmental 68 (30.49%) 75.55 ± 11.47 0.390 0.010

Private for- profit 43 (19.28%) 79.38 ± 9.19

Non- for- profit 81 (36.32%) 76.57 ± 10.13

Other 20 (8.97%) 75.59 ± 10.76

Facility size (number of beds in the 
facility)

60.00 [69.25] 11 (4.9%) 0.009 0.906 0.009

Having ≥1 physician in the facility 
(full-  or part- time)

33 (14.8%)

Yes 109 (48.88%) 75.94 ± 10.95 0.199 0.207

No 81 (36.32%) 78.06 ± 8.80

Staff- to- resident ratio in the facility 0.76 [0.47] 13 (5.8%) −0.043 0.535 0.043

Having an infection census before 
the pandemic

20 (0.9%)

No 45 (20.18%) 76.32 ± 8.79 0.001 0.073

Yes, but it was not regularly used 37 (16.59%) 71.02 ± 13.39

Yes, and it was regularly used 121 (54.26%) 78.56 ± 9.42

Having policy for airborne infection 
before the pandemicd

26 (11.7%)

Yes (≥ 1 staff member responded 
“Yes”)

204 (91.48%) 77.19 ± 10.06 0.048 0.495

No (none of the staff responded 
“Yes”)

19 (8.52%) 72.06 ± 13.02

In- service education on infection 
control before the pandemic: 
Yesd,e

0.88 [0.50] 26 (11.7%) 0.220 0.003 0.220

Residents' characteristics

Total number of residents 53.50 [65.00] 13 (5.8%) −0.046 0.542 0.046

Percentage of residents aged 
≥85 yearsf

53.57 [46.05] 24 (10.8%) 0.013 0.860 0.013

Percentage of residents with 
dementiaf

46.44 [50.89] 25 (11.2%) −0.149 0.050 0.149

Percentage of residents with 
cancerf

2.95 [6.45] 25 (11.2%) −0.046 0.544 0.046

Percentage of residents with 
diabetesf

19.23 [20.27] 26 (11.7%) 0.166 0.029 0.166

Percentage of bedridden 
residentsf

39.16 [46.71] 27 (12.1%) 0.005 0.952 0.005

Percentage of residents on 
oxygen therapyf

0.75 [4.30] 27 (12.1%) 0.144 0.060 0.144

Percentage of residents with 
gastric tubef

1.24 [5.88] 27 (12.1%) 0.010 0.894 0.010

Percentage of residents with 
urinary catheterf

2.67 [5.88] 28 (12.6%) −0.050 0.512 0.050

2. Manager- related data (n = 212)c

Age (in years) 48.85 ± 10.49 7 (3.3%) 0.028 0.712 0.028
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worsening residents' overall physical condition (β = −0.015 [−0.028, 
−0.003) and increasing residents' skin problem (β = −0.010 [−0.020, 
0.000]).

4  |  DISCUSSION

To the best of our knowledge, the current study was the first 
to comprehensively examine the adherence of LTC facilities to 
COVID- 19 prevention and control recommendations in multi-
regional contexts. Appendix 13 summarizes the context of the 
LTC system and national efforts to mitigate the pandemic in par-
ticipating countries/regions to provide better insights about the 

context of the data collection. The main findings of the current 
study were as follows. First, among all COVID- 19 prevention and 
control recommendations, the provision of pandemic- related edu-
cation to LTC facilities' staff and residents' families had the lowest 
adherence levels. Second, the overall adherence level was higher 
among facilities that (i) regularly used infection censuses before 
the pandemic, (ii) had policies for the management of airborne in-
fection before the pandemic, (iii) provided in- service education on 
infection control before the pandemic and (iv) had more accessi-
ble pandemic- related information. Lastly, providing psychological 
support to residents and staff during the pandemic was signifi-
cantly associated with a lower impact of the pandemic on staff, 
residents’ and residents' families.

Independent variables

Total Missing data Bivariate analysisb

p- value
Effect 
sizej

Mean ± SD, median 
[IQR], or n (%)a n (%)

Mean ± SD or correlation 
coefficient

Gender 1 (0.5%)

Female 140 (66.0%) 76.49 ± 9.47 0.861 0.028

Male 71 (33.5%) 76.78 ± 12.22

Professional background 1 (0.5%)

Medical doctor 2 (0.9%) 85.35 ± 4.35 0.786 0.010

Nurse 55 (25.9%) 76.61 ± 8.49

Nurse aid or resident care worker 9 (4.2%) 74.66 ± 8.00

Social worker 59 (27.8%) 77.21 ± 9.72

Othersg 86 (40.6%) 76.29 ± 12.40

3. Staff- related data (n = 2143)d

Age (in years) 41.99 ± 11.75 153 (7.1%) 0.097 0.196 0.097

Genderh 22 (1.0%)

Female 1730 (80.7%) −0.052 0.490 0.052

Male 391 (18.2%)

Professional backgroundi 19 (0.9%)

Nurse 457 (21.3%) −0.120 0.200 0.120

Nurse aid or resident care worker 852 (39.8%) 0.105 0.260 0.105

Social worker 257 (12.0%) −0.037 0.703 0.037

Others 558 (26.0%) −0.032 0.756 0.032

Years of experience (in years) 10.97 ± 8.67 52 (2.4%) 0.027 0.817 0.027

Easiness of getting information 2.99 ± 0.72 13 (0.6%) 0.205 0.006 0.205

Abbreviations: IQR, Interquartile range; SD, Standard deviation.
aPercentages may not add to 100% due to missing data.
bBivariate analysis was performed at the facility level (n = 180; mean [±SD] stringency score = 76.68 ± 10.46). Data collected from staff were 
aggregated at the facility level using group mean.
cData were collected from the facility managers unless other otherwise indicated.
dData were collected from staff.
eProportion of staff who responded “Yes”.
fCalculated out of the total number of residents in the facility on the day of filling out the questionnaire.
gIncluded support worker, assistant, auxiliary worker, physiotherapist, health worker, occupational therapist, service worker, caregiver, technician etc.
hIn the bivariate analysis, results are reported for the proportion of female staff in the facility.
iIn the bivariate analysis, results are reported for the proportion of each category out of the total number of staff in the facility.
jEta- squared for one- way ANOVA (0.1: week, 0.3: moderate and 0.5: strong); r or rho for correlation (0.3: week, 0.5: moderate and 0.7: strong); 
Cohen's d for independent sample t- tests (0.2: small, 0.5: medium and 0.8: large).

TA B L E  1  (Continued)



10  |    ELTAYBANI et al.

One strength of the current study is the examination of a wide 
range of possible predictors of LTC facilities' adherence to the 
COVID- 19 pandemic prevention and control recommendations at 

different levels. At the country level, none of the examined vari-
ables was found to be a statistically significant predictor of the 
adherence level. This might be due to the inability of country- level 

F I G U R E  2  Adherence of long- term care facilities to the COVID- 19 pandemic prevention and control recommendations.
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Parameters Estimate Z p- value

95% confidence interval

Lower Upper

1. Random effect parameters

Residual 67.978 8.645 <0.001 54.188 85.276

Intercept 8.925 0.864 0.387 0.924 86.164

2. Fixed effect parameters

Intercept 64.809 <0.001 47.820 81.798

2.1. Country- level variables

Total population (in 
million)

−0.006 0.795 −0.059 0.047

Percentage of older 
people

−0.084 0.768 −0.780 0.612

High- income countrya −1.346 0.823 −16.583 13.891

Medical doctors per 
10,000 population

0.199 0.123 −0.077 0.475

Nurses and Midwifery 
per 10,000 
population

−0.100 0.056 −0.204 0.004

Average of the 
country's policy 
indexesb

−0.005 0.971 −0.333 0.324

2.2. Facility- level variables

Regularly used 
infection census 
before the 
pandemicc

1.843 0.173 −0.814 4.500

Had a policy for 
airborne infection 
before the 
pandemicd

4.292 0.098 −0.807 9.392

In- service education 
on infection 
control before the 
pandemic

6.656 0.015 1.314 11.998

Percentage of residents 
with diabetes

0.043 0.257 −0.032 0.118

Staff- reported 
easiness of getting 
information

2.186 0.034 0.172 4.200

R2

Residual 0.082

Intercept 0.584

Proportion of variability 0.1161

Intra- Class Correlation 
(ICC)

11.61%

Note: Of the 180 facilities with total adherence score, 3 were excluded from the multivariate 
analysis to improve the regression model fit. The adherence scores of the excluded facilities were 
36.74, 43.06 and 47.50. The total adherence score of the remaining facilities (n = 177) ranged from 
51.62 to 99.54.
a: Reference category: Lower-  or upper- medium- income country.
b: The averages of the four indexes (i.e., the average of the Government Response Index, the 
average of the Stringency Index, the average of the Containment Health Index and the average of 
the Economic Support Index) were aggregated due to multicollinearity (see Appendix 5).
c: Reference category: Not having or not regularly used census.
d: Reference category: Not having a policy.

TA B L E  2  Multi- level regression model 
for the total facility's adherence score.
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variables to consider within- country inequalities. For instance, the 
current health expenditure per capita and the health personnel- 
to- population ratio do not reflect the allocation of resources to 
high- risk groups (e.g., older people) or vulnerable settings (e.g., LTC 
facilities). Furthermore, the non- probability sample of the current 
study might have been affected by the within- country geographi-
cal disparity of healthcare resources. This finding is consistent with 
previous research that showed the inability of the Global Health 
Security Index (GHSI) (Nuclear Threat Initiative, 2019), the Epidemic 
Preparedness Index (EPI) (Oppenheim et al., 2019), and the Joint 
External Evaluation (JEE) (World Health Organization, 2022) to pre-
dict national COVID- 19 preparedness (Baum et al., 2021; Haider 

et al., 2020). The GHSI, the EPT and the JEE are well- known indexes 
to describe countries' overall preparedness and capacities in the 
event of public health risks. The current study did not use the GHSI 
or the EPI because both lack data about Hong Kong. The JEE was 
also not used because it was not designed to make inter- country 
comparisons (Haider et al., 2020).

Regular use of infection censuses, having policies for managing 
airborne infection, and provision of in- service education on infec-
tion control before the pandemic might be a reflection of the level 
of preparedness of LTC facilities to combat infectious diseases. 
The current results demonstrated that these variables significantly 
shaped LTC facilities' adherence to the COVID- 19 prevention and 

Unfavourable conditions βa p- value

95% confidence 
interval

Lower Upper

Need to work longer shifts or overtime 
increased

−0.005 0.436 −0.018 0.008

Work– life balance worsened −0.020 0.003 −0.033 −0.007

Frequency of medication errors increased −0.003 0.551 −0.011 0.006

Having exceptional staff shortage −0.006 0.599 −0.027 0.016

Staff absenteeism increased 0.011 0.333 −0.011 0.033

Staff turnover increased 0.002 0.881 −0.023 0.026

Mean of staff outcomes (6 outcomes; 
Chronbach's α = 0.678)

−0.004 0.435 −0.016 0.007

Residents' fall increased −0.001 0.895 −0.011 0.010

Residents' aggressive behaviour increased −0.004 0.470 −0.016 0.008

Residents' feeling of loneliness and social 
isolation increased

−0.002 0.744 −0.012 0.009

Residents' expression of feeling down and 
hopelessness increased

−0.007 0.197 −0.018 0.004

Residents' overall physical condition 
worsened

−0.015 0.019 −0.028 −0.003

Residents' skin problems increased −0.010 0.049 −0.020 0.000

Residents' overall cognitive status worsened −0.003 0.559 −0.015 0.008

Mean of residents' outcomes (7 outcomes; 
Chronbach's α = 0.890)

−0.006 0.176 −0.014 0.003

Family complaints increased −0.009 0.190 −0.023 0.005

Family aggressive behaviours increased −0.006 0.356 −0.018 0.006

Mean of residents' families' outcomes (2 
outcomes; Chronbach's α = 0.900)

−0.008 0.221 −0.020 0.005

Mean of all outcomes (15 outcomes; 
Chronbach's α = 0.876)

−0.006 0.193 −0.014 0.003

Shown are the fixed effect parameters of the total facility's adherence score in the multi- level 
model for each listed unfavourable condition; a separate model was built for each condition. 
Controlling variables were consistent across all models: Level 1 included country- level variables 
(total population in millions, percentage of older people, country classification by income, medical 
doctors per 10,000 population, nurses and midwifery per 10,000 population, and the average 
of country's policy indexes); Level 2 included facility- level variables (facility size; percentage of 
residents with cancer, oxygen therapy and gastric tube in the facility; mean staff age in the facility; 
and mean years of staff experience in the facility [see Appendix 10 for the selection of facility- level 
variables]).
a: A negative estimate indicates that the total facility's adherence score had a favourable effect 
(i.e., decreased the unfavourable impact of the pandemic) and vice versa.

TA B L E  3  Multi- level regression 
models for the association between 
the total facility's adherence score and 
staff, residents' and residents' families' 
unfavourable conditions.
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control recommendations, implying that the more prepared a facility 
is, the better equipped it will respond to and combat the pandemic 
(ECRI, 2020). The current results also demonstrated the importance 
of accessible information as a significant predictor of LTC facilities' 
adherence to COVID- 19 prevention and control recommendations. 
Poor access to information about COVID- 19 prevention and control 
has been reported particularly in low-  and middle- income countries, 
as well as the socially and geographically marginalized communities 
(Bonnet et al., 2022; McHunu et al., 2022; Wang et al., 2020). Poor 
access to information was also associated with experiencing more 
COVID- 19 stigma (Adhikari et al., 2022) and a lack of adherence to 
measures to combat the pandemic (Lowe et al., 2022).

The current study provides evidence about the importance of 
psychological and mental support to residents and staff to mitigate 
the negative impact of the pandemic. Previous qualitative research 
showed that providing social support helped LTC residents alleviate 
loneliness (Smith et al., 2023). This is particularly important given 
that of all unfavourable conditions examined in the current study, 
participants' highest agreement on the pandemic's negative impact 
was for residents' feelings of loneliness and expressions of feeling 
down and hopelessness. This might be explained by our findings that 
restrictions on recreational activities and visits to the facility were 
among the recommendations with the highest adherence rate. These 
results are consistent with previous research that documented the 
negative impact of the lockdown and social isolation on older adults' 
psychological, emotional and cognitive well- being (Chu et al., 2021; 
Noguchi et al., 2021; Palacios- Ceña et al., 2021; Smith et al., 2023).

4.1  |  Implications

Before the COVID- 19 pandemic, most countries' pandemic prepar-
edness plans did not focus on or prioritize the LTC sector and, in some 
instances, never mentioned LTC facilities (OECD, 2021). Results of 
the current study provide insights and ignite a sense of direction to-
wards actionable steps to enhance LTC facilities' preparedness for 
and response to infection outbreaks. For instance, Norwegian LTC 
facilities participating in the current study performed better than 
LTC in other countries/regions in terms of having screening criteria, 
but worse in terms of the active screening for staff, education to 
residents and families, psychological support to staff and residents, 
and keeping resident– family connectedness (Appendix 7). Among 
Egyptian LTC facilities participating in the current study, the worst 
response scores were regarding providing pandemic- related educa-
tion to staff and families (Appendix 8). These results help shed light 
on country- specific areas requiring remedial measures to optimize 
LTC facilities' capabilities to respond to infection outbreaks.

The current results provide evidence that regular use of infection 
censuses, developing and implementing policies that describe how 
to deal with infections, in- service education on infection control and 
availability of reliable sources of infection- related information would 
help LTC facilities prepare for and respond to infection outbreaks. 

Managers should provide adequate psychological and mental support 
to staff and residents during infection outbreaks. In terms of practice, 
social isolation and loneliness need to be adequately addressed during 
infection outbreaks. Information and communication technologies 
(e.g., social network services, phone calls, video chat and robotics) 
have been shown to help reduce social isolation problems, feeling of 
loneliness and cognitive decline among older adults during the pan-
demic (Latikka et al., 2021; Li et al., 2022; Thangavel et al., 2022) and 
thus can be applied to the LTC facilities during infection outbreaks. 
In terms of research, the psychometric properties of the adherence 
assessment tool need to be confirmed. Future research needs to ex-
amine the associations between the adherence level and the infection 
rates and infection- related hospitalization and mortality.

4.2  |  Limitations

Certain limitations of the current study merit mention. First, statisti-
cally insignificant results should be interpreted cautiously because 
of the lack of an a priori formal sample size calculation. Second, the 
non- probability sampling and the low response rates limit the gen-
eralizability of the present results. Third, the data collection, which 
was planned to take up to one month, was extended to six months 
due to feasibility issues. This extension hindered comparing partici-
pating countries and facilities in several aspects, such as the number 
of staff and residents who tested positive for the novel coronavirus 
and COVID- 19- related hospitalization and death. Fourth, the current 
study was commenced before initiating any COVID- 19 vaccination; 
therefore, vaccination was not accounted for in the present study. 
Fifth, the criterion- related validity and the construct validity of the 
adherence assessment tool were not examined. Furthermore, resi-
dent-  and family- related unfavourable conditions were proxy- rated, 
which may raise questions regarding their validity. Lastly, the current 
results are prone to recall bias and social desirability due to the use 
of self- reported data.

5  |  CONCLUSIONS

This study demonstrated the importance of preparedness in shaping 
the adherence of LTC facilities to COVID- 19 prevention and control 
recommendations. The pandemic highly impacted residents' psy-
chosocial status and staff work– life balance. Providing psychological 
and mental support to residents and staff can minimize the negative 
impact of the pandemic on LTC facilities' staff, residents' and resi-
dents' families.
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