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Abstract 
This study investigates the relationship between compliance with Centers for Medicare and Medicaid Services (CMS) emergency 
preparedness standards and COVID-19 morbidity and mortality rates in U.S. nursing homes. Given the severe impact of COVID-19 
on nursing home residents, this research addresses how preparedness influences pandemic outcomes. Using publicly available 
datasets from CMS and FEMA covering the period 2017 to 2021, a retrospective and longitudinal analysis was conducted. 
Multiple linear regression analyses were employed to evaluate the association between emergency preparedness deficiencies 
(E-Tag citations) and COVID-19 morbidity and mortality rates, controlling for facility size, regional location, and ownership type. 
Statistical significance was set at α = 0.05. The results demonstrated a statistically significant association between emergency 
preparedness deficiencies and increased COVID-19 morbidity (P < .001, 0.06% increase per deficiency) and mortality (P = .035, 
0.01% increase per deficiency), though the effect sizes were modest. Significant regional differences (P < .001) and impacts related 
to ownership type (P < .05) were also observed. There was no statistically significant relationship identified between a state’s 
history of federally declared disasters and compliance with emergency preparedness standards. Findings highlight the critical 
role of adherence to emergency preparedness standards in mitigating COVID-19 impacts in nursing homes. Despite modest 
effect sizes, even minor improvements in compliance could lead to substantial public health benefits. The study underscores the 
necessity for targeted training programs, robust emergency planning, and clear policy interventions to strengthen nursing home 
resilience for future public health crises. The study’s reliance on secondary data and potential reporting inconsistencies represent 
limitations that should be considered when interpreting the findings.

Abbreviations: CDC = Centers for Disease Control and Prevention, CMS = Centers for Medicare and Medicaid Services, 
COVID-19 = coronavirus disease 2019, E-Tag = Emergency Preparedness Tag (deficiency code used by CMS), FEMA = Federal 
Emergency Management Agency, GAO = Government Accountability Office, NASEM = National Academies of Sciences, 
Engineering, and Medicine, PPE = personal protective equipment, U.S. = United States, WHO = World Health Organization.

Keywords: CMS standards, COVID-19, disaster response, emergency preparedness, health policy, infection control, nursing 
homes

1. Introduction
The COVID-19 pandemic underscored existing challenges 
within the U.S. public health infrastructure, which has faced 
constraints due to sustained underinvestment amidst various 
global health crises, including significant hurricanes and disease 

outbreaks. Researchers like Clancy et al[1] and Dicken[2] have 
pointed out that the pandemic’s ravages have further eroded the 
already weakened resilience of this infrastructure.

Particularly impacted were older adults in long-term care 
facilities. With around 1.3 million individuals in over 15,000 
nursing homes across the U.S., the onset of the pandemic 
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brought devastating consequences.[1] The outbreak in a King 
County, Washington nursing home, leading to 167 cases and 35 
deaths, was an early, tragic indicator of this group’s vulnerability. 
Accounting for <1% of the nation’s population, nursing homes 
witnessed a staggering 40% of COVID-19 deaths, emphasizing 
the acute risks faced by older adults in emergencies.[1,2]

Despite these challenges, engagement with nursing homes 
in disaster preparedness has been alarmingly inadequate, as 
noted by Ibrahim and Aitken[3] and National Academies of 
Sciences, Engineering, and Medicine.[4] This lack of engage-
ment suggests a significant gap in effective emergency plan-
ning for these vulnerable facilities. In 2017, the Centers for 
Medicare and Medicaid Services (CMS) established regula-
tory standards for emergency preparedness, encompassing a 
range of programs and procedures.[5] However, the pandemic 
revealed inconsistencies in the implementation and effective-
ness of these standards.[6]

The repercussions of these inadequacies are not confined to 
the realm of healthcare alone, they resonate across the social 
and economic fabric of our society, impacting families, commu-
nities, and the broader healthcare system. The need for robust 
emergency preparedness in nursing homes, therefore, transcends 
the boundaries of individual facilities and speaks to a larger sys-
temic issue within our national healthcare infrastructure.

The COVID-19 pandemic, often described as a “perfect 
storm,”[7,8] has exacerbated the challenges faced by nursing 
homes, leading to high morbidity and mortality rates. This vari-
ability in outcomes raises pertinent questions: How well were 
these facilities prepared for such an unprecedented crisis? What 
role did compliance with CMS emergency preparedness stan-
dards play in shaping these outcomes? And, importantly, how 
can lessons learned from this pandemic inform future prepared-
ness efforts?

Specifically, this study seeks to answer the primary research 
question: Does the level of nursing home compliance with 
CMS emergency preparedness standards influence COVID-
19 morbidity and mortality rates? Additionally, the research 
investigates whether specific components of preparedness, such 
as emergency planning, communication strategies, and train-
ing and testing protocols, are differently associated with these 
health outcomes. Understanding these nuanced relationships 
can provide critical guidance on which aspects of preparedness 
should be prioritized to effectively mitigate the impact of future 
public health emergencies.

This study aims to delve into the compliance of nursing 
homes with CMS emergency preparedness program standards 
in the U.S., exploring how previous experiences with federally 
declared disasters might influence this compliance, and assessing 
the relationship between compliance and COVID-19 morbidity 
and mortality, while controlling for facility characteristics like 
region, facility size, and ownership type. By doing so, we seek 
to provide insights that could guide policy-making and practical 
implementations, potentially leading to better preparedness and 
response strategies in the face of future public health crises. This 
research is unique in its focus on a previously under-explored 
area of emergency preparedness, making it a novel and vital 
contribution to the field.

2. Materials and methods

2.1. Research design and approach

This quantitative, correlational study aimed to determine 
whether compliance with Centers for Medicare and Medicaid 
Services emergency preparedness standards significantly influ-
enced COVID-19 morbidity and mortality rates in U.S. nursing 
homes, controlling for variables including region, facility size, 
and ownership type. The research employed a retrospective and 
longitudinal approach, analyzing data spanning from 2017 to 
2021.

2.2. Data sources

The study utilized publicly available secondary data from mul-
tiple federal agencies, primarily CMS and FEMA. Datasets 
included the CMS Nursing Home COVID-19 Public File data-
set, FEMA Federally Declared Disasters dataset, and CMS Fire 
Safety Deficiencies dataset. Although named for fire safety, the 
CMS Fire Safety Deficiencies dataset also includes citations 
related to emergency preparedness more broadly, including ele-
ments of all-hazard preparedness (e.g., planning, training, and 
testing) as outlined in CMS E-Tag requirements. Data were 
extracted using federal provider numbers to ensure accurate 
linkage and completeness. Verification processes were conducted 
to maintain the accuracy and integrity of the combined dataset.

2.3. Literature review

A structured literature review supported the identification of rel-
evant issues and contextual understanding. The review covered 
articles from January 2017 to June 2022, retrieved from data-
bases including COVID-19 in America: Response, Issues, and 
Law, EBSCO, Embase, and PubMed Central, using keywords 
such as “nursing home,” “long-term care facility,” and “emer-
gency preparedness.” Forty-one publications were ultimately 
identified as relevant, providing essential context regarding fed-
eral emergency preparedness standards, compliance challenges, 
and the effectiveness of these standards during the COVID-19 
pandemic. For a detailed overview of the CMS required ele-
ments of emergency preparedness programs in nursing homes 
and associated E-Tags, see Appendix A (Supplemental Digital 
Content, https://links.lww.com/MD/P564).

2.4. Population and sample

The study population consisted of all CMS-certified U.S. nurs-
ing homes, totaling 15,454 facilities as of December 2021. 
Facilities were included if they provided complete data regard-
ing COVID-19 morbidity, mortality, and emergency prepared-
ness deficiencies. Nursing homes missing comprehensive data on 
these critical variables were excluded, resulting in a final sam-
ple size of 14,754 nursing homes, representing approximately 
95.5% of all certified facilities in the United States.

2.5. Instrumentation and operationalization of variables

The primary dependent variables were COVID-19 morbidity, 
defined as the incidence proportion of confirmed COVID-19 
cases among residents (i.e., the number of confirmed COVID-19 
cases divided by the total number of nursing home residents), 
and COVID-19 mortality, defined as the incidence proportion of 
COVID-19-related deaths among residents (i.e., the number of 
COVID-19 deaths divided by the total number of nursing home 
residents). Independent variables encompassed the total num-
ber of CMS emergency preparedness deficiencies, categorized 
by specific preparedness elements (emergency plan, policies and 
procedures, communication plan, training and testing), facil-
ity size (number of certified beds), ownership type, and region. 
Detailed definitions and measurement approaches for each vari-
able are provided in Appendix B (Supplemental Digital Content, 
https://links.lww.com/MD/P564).

2.6. Data analysis

Data analysis was performed using IBM SPSS Statistics for 
Windows, Version 28.0 (IBM Corp., Armonk). Descriptive 
statistics were presented as means and standard deviations 
for continuous variables, and frequencies and percentages for 
categorical variables. Inferential analyses included Pearson chi-
square tests and 1-way ANOVA to assess differences across 

https://links.lww.com/MD/P564
https://links.lww.com/MD/P564


3

Abahussain et al.  •  Medicine (2025) 104:31� www.md-journal.com

groups. Multiple linear regression analyses examined the asso-
ciations between CMS emergency preparedness deficiencies 
(independent variables) and COVID-19 morbidity and mortal-
ity (dependent variables), while controlling for region, facility 
size, and ownership type. Interaction terms between variables 
were tested but were excluded due to lack of statistical signif-
icance. Statistical significance was defined at an alpha level of 
0.05.

2.7. Power analysis

Power analysis was conducted using G*Power software, assum-
ing a small effect size as typical for epidemiological studies, 
with an alpha level set at 0.05. Given the large sample size 
(n = 14,754), the analysis indicated very high statistical power 
(>95%), sufficient to reliably detect even minor effects. While 
theoretically approaching 100%, practical power was consid-
ered slightly lower due to inherent measurement errors and vari-
ability typical of observational studies.

2.8. Threats to validity and reliability

Potential threats to validity and reliability, including reporting 
biases, data entry errors, and unmeasured confounding variables 
such as resident health status, staffing issues, and variations in 
facility practices, were acknowledged. Rigorous data screening, 
careful evaluation and management of outliers, and sensitivity 
analyses were implemented to mitigate these threats.

2.9. Ethical considerations

This study relied on publicly accessible secondary data, elim-
inating ethical concerns associated with direct human subject 
interaction. The researchers adhered strictly to ethical guidelines 
governing secondary data use, ensuring responsible and secure 
handling of all datasets throughout the research process.

3. Results
This section presents the findings of the study, which analyzed 
compliance with CMS emergency preparedness standards in U.S. 
nursing homes and their association with COVID-19 morbid-
ity and mortality. The results are structured to first address the 
assessment of data outliers, followed by an overview of nursing 
home characteristics, an analysis of compliance with emergency 
preparedness standards, the influence of prior disaster experi-
ences, and the correlation of these factors with COVID-19 out-
comes in nursing homes.

3.1. Assessment of outliers

In analyzing the incidence proportions of COVID-19 morbidity 
and mortality, outlier assessment was a crucial step. A notable 

positive skew was observed in the morbidity data, indicating a 
concentration of lower values with some extreme higher values. 
The power analysis, considering a sample size of 14,754 nurs-
ing homes, confirmed the study’s capacity to detect even small 
effect sizes with 100% power, ensuring robustness in identifying 
statistically significant relationships between variables. These 
cases were presumed to be the result of either reporting errors 
or unique resident dynamics not representative of the general 
trend. To maintain the integrity of the study’s findings, these 
outliers were excluded from the final analysis. This decision was 
guided by the need to ensure accuracy and representativeness 
in the results. Consequently, the refined dataset for the final 
analysis comprised 14,754 nursing homes. This careful outlier 
management was vital in ensuring that the conclusions drawn 
were based on reliable and consistent data, thereby enhancing 
the robustness of the study’s findings.

The analysis accounted for the temporal aspect by evaluat-
ing compliance with CMS emergency preparedness standards 
(E-Tag deficiencies) continuously from 2017 to 2021. This 
approach allowed the assessment of emergency preparedness 
trends prior to and during the COVID-19 pandemic, helping 
to differentiate pre-pandemic preparedness levels from changes 
that occurred during the crisis period. However, the study did 
not explicitly measure incremental changes or specific improve-
ments that might have resulted directly from the onset of the 
COVID-19 pandemic.

3.2. Nursing home facility characteristics

This section explores the diverse characteristics of nursing 
homes across the United States, with a particular emphasis on 
regional differences. The analysis examines facility size, mea-
sured by the number of certified beds, the frequency of fed-
erally declared disasters within the region, and the nature of 
ownership. Understanding these characteristics is essential for 
identifying geographical variations in emergency preparedness 
and response capabilities among nursing homes. The assessment 
aims to uncover how regional factors, including environmental 
risks and local governance, might influence the implementation 
of emergency preparedness measures and the overall resilience 
of facilities to health crises such as the COVID-19 pandemic. 
The detailed analysis of these attributes, presented in Table 1, 
provides a foundational understanding of the contextual factors 
that can affect nursing home operations and their capacity to 
safeguard resident well-being during emergencies.

A summary of the findings reveals that nursing homes in 
the study varied widely in terms of size, exposure to disasters, 
and ownership models. Notably, a large portion of the nursing 
homes were for-profit, suggesting a prevalent business model in 
this sector. The regional distribution highlighted the concentra-
tion of these facilities in the West Coast and South. Additionally, 
the average number of federally declared disasters experienced 
in different regions pointed to varying levels of exposure to 

Table 1 

Nursing home characteristics by region.

Total
(n = 14,754)

Northeast
(n = 3143)

Midwest
(n = 4657)

South
(n = 4588)

West
(n = 586)

West 
Coast

(n = 1780) P

Number of certified beds, mean (SD) 107.5 (60.7) 133.7 (87.5) 94.1 (50.8%) 109.9 (43.7) 82.7 (76.0) 98.6 (52.6) .000*
Number of federally declared disasters, mean (SD) 16.8 (8.2) 13.2 (3.8) 10.7 (4.6) 23.1 (5.9) 11.9 (4.3) 24.4 (9.3) .000*
Ownership type, N (%)
 � For-profit 10,365 (70.2) 2118 (67.4) 2884 (61.9) 3598 (78.4) 321 (54.8) 1444 (81.1) .000†

 � Nonprofit 3447 (23.4) 927 (29.5) 1355 (29.1) 720 (15.7) 194 (33.1) 251 (14.1)
 � Government 942 (6.4) 98 (3.1) 418 (9.0) 270 (5.9) 71 (12.1) 85 (4.8)

*Analysis of variance (ANOVA).
†Pearson chi square analysis.
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emergency situations, which could influence their preparedness 
and response strategies. These descriptive statistics provide con-
textual information for subsequent analyses of preparedness 
deficiencies and COVID-19 outcomes.

3.3. Compliance with emergency preparedness standards

The assessment of CMS emergency preparedness standards in U.S. 
nursing homes uncovered a significant number of deficiencies, with 
a total of 28,483 E-Tag violations documented across the sample. 
This translates to an average of approximately 1.41 deficiencies 
per facility over the 5-year study period. This study examines how 
emergency preparedness standards in nursing homes have influ-
enced outcomes during the pandemic, considering the historical 
context of challenges faced by such facilities during previous emer-
gencies. The analysis documents the prevalence and trends of emer-
gency preparedness deficiencies across the study period.

A further breakdown of the data revealed noteworthy trends 
over the years. Certain categories of deficiencies demonstrated 
a rising trend, indicating evolving challenges in the emergency 
preparedness domain within nursing homes. This trend data is 
crucial as it not only identifies persistent gaps in compliance but 
also helps in charting the progress and areas needing targeted 
interventions for future preparedness efforts. Figure 1 illustrates 
temporal trends in E-Tag citations issued to nursing homes 
between 2017 and 2021, highlighting patterns in emergency 
preparedness deficiencies over time.

This figure visually represents the distribution of the vari-
ous E-Tag deficiencies across nursing homes, offering a clearer 
understanding of the most common areas of noncompliance.

Figure 2 compares the per cent of items in an emergency 
preparedness category versus the actual occurrence of cita-
tions in different emergency preparedness elements, providing 
insights into which areas were more or less compliant than 
anticipated.

Figure 3 illustrates the yearly distribution of deficiencies 
across different emergency preparedness elements, highlighting 
trends and changes in compliance over time.

3.4. Prior experiences with federally declared disasters

In this detailed examination, we investigate how previous 
encounters with federally declared disasters influence the 

emergency preparedness of nursing homes. One might logi-
cally speculate that firsthand experience with such disasters 
would naturally lead to improved preparedness, evidenced 
by a reduction in E-Tag deficiencies, which are indicative of 
compliance with emergency preparedness standards. Contrary 
to expectations, our analysis reveals that the relationship 
between disaster experience and preparedness compliance is 
not straightforward. For instance, despite encountering a high 
number of federally declared disasters, some states did not 
show a corresponding decrease in E-Tag deficiencies among 
their nursing homes.

Despite a rigorous examination of the data, no significant 
correlation emerged between the number of federally declared 
disasters experienced by a state and the average number of 
E-Tag deficiencies in its nursing homes. This counterintuitive 
result persisted even when we adjusted for regional differences, 
suggesting a more complex interplay of factors influencing 
emergency preparedness in these critical facilities.

Figure 4 illustrates these findings, presenting a scatterplot 
that maps the relationship between the frequency of federally 
declared disasters and emergency preparedness program defi-
ciencies among nursing homes, differentiated by state. While 
Figure 4 presents a scatterplot illustrating the relationship 
between the frequency of federally declared disasters and emer-
gency preparedness program deficiencies among nursing homes 
by state, a visual inspection may suggest a potential negative 
trend. However, Pearson correlation analysis revealed no sig-
nificant association (r = −0.07, R2 = 0.005, P = .31), indicating 
that the apparent trend does not reliably predict emergency pre-
paredness levels across different states.

No significant association was observed between disas-
ter frequency and preparedness deficiencies, as detailed in 
Figure 4.

3.5. COVID-19 morbidity and mortality in nursing homes

The analysis of COVID-19 morbidity and mortality in nursing 
homes found that, on average, 12% of residents were infected, 
and 2% died from the disease. On average, 12% of residents 
were infected and 2% died from COVID-19. These values pro-
vide a national-level estimate of morbidity and mortality out-
comes among nursing home residents during the pandemic 
period.

Figure 1.  E-Tag citation trends in nursing homes (2017–2021).
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Sophisticated multivariate linear regression models were con-
structed to dissect the relationship between emergency prepared-
ness and COVID-19 outcomes. The models reveal a significant 
and positive correlation between the number of recorded emer-
gency preparedness deficiencies and higher rates of COVID-19 
morbidity and mortality. These associations persisted even after 
adjusting for regional disparities, the scale of the facilities, and 
their ownership structures, highlighting the pervasive influence 
of emergency preparedness on health outcomes.

In our analysis, Table 2 serves as a cornerstone, quantita-
tively unraveling the intricate relationship between emergency 
preparedness deficiencies and COVID-19 outcomes in nurs-
ing homes. A closer examination of the data reveals nuanced 
insights: notably, the overall number of E-Tag deficiencies is 
positively associated with increased COVID-19 morbidity and 
mortality rates. Specifically, each additional E-Tag deficiency 
correlates with a 0.06% increase in morbidity and a 0.01% 
increase in mortality, even when adjusting for regional varia-
tions, facility size, and ownership structure. This underscores the 
tangible impact of emergency preparedness on health outcomes.

Unexpectedly, certain variables like the negative coefficients 
observed for the South region in mortality outcomes challenge 
intuitive expectations, hinting at complex underpinnings behind 
these associations. Among the variables, the largest effect sizes 
were observed in regional differences, particularly the South’s 
elevated morbidity rates and the West Coast’s lower mortality 
rates, highlighting the significance of geographical context in 
pandemic responses.

The model’s fit, as indicated by an Adjusted R-squared of 
0.0372 for morbidity and 0.0081 for mortality, suggests that 
while our model captures a statistically significant relationship, 
it accounts for a modest proportion of the variance in out-
comes. This points towards the multifaceted nature of factors 
influencing COVID-19 impacts in nursing homes beyond what 
is captured by emergency preparedness deficiencies alone. These 
findings quantify the association between emergency prepared-
ness deficiencies and COVID-19 outcomes. Further analysis of 
additional influencing factors may be warranted.

Table 3 delves into the specific elements of emergency pre-
paredness. Here, we see which particular areas of deficiency 

Figure 2.  Emergency preparedness citation discrepancies in nursing homes (2017–2021).

Figure 3.  Annual emergency preparedness citations by program element (2017–2021).
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– such as emergency planning or training and testing – hold 
the most weight in predicting COVID-19 outcomes. This 
table is particularly instructive for policymakers and health-
care administrators aiming to pinpoint critical areas for 
intervention.

Interaction effects between regional location, facility size, and 
ownership type with emergency preparedness deficiencies were 
also tested to determine if these variables moderated the rela-
tionship with COVID-19 morbidity and mortality outcomes. 
These interaction terms were not statistically significant and 
thus were excluded from the final regression models, indicat-
ing that the influence of emergency preparedness deficiencies on 

COVID-19 outcomes was consistent across different regions, 
facility sizes, and ownership types.

4. Discussion
In examining compliance with CMS emergency preparedness 
program standards among U.S. nursing homes and the impact 
of federally declared disasters on this compliance, this study 
contributes significantly to the understanding of emergency pre-
paredness in the context of public health emergencies like the 
COVID-19 pandemic. It particularly focuses on the relationship 

Figure 4.  Nursing home deficiencies versus state disasters. Pearson correlation between the frequency of federally declared disasters and emergency pre-
paredness deficiencies was not statistically significant (r = −0.07, R2 = 0.005, P = .31).

Table 2 

Impact of total emergency preparedness deficiencies on COVID-19 in nursing homes.

COVID-19 morbidity COVID-19 mortality

Coeff Std Err P Effect size Coeff Std Err P Effect size

Overall number of E-Tag deficiencies 0.0006 0.0002 .000 0.0009 0.0001 0.0000 .035 0.0003
Region (ref = Northeast) 0.0095 0.0080
Midwest 0.0129 0.0018 .000 0.0003 0.0006 .638
South 0.0165 0.0017 .000 −0.0020 0.0005 .000
West 0.0004 0.0034 .891 −0.0001 0.0011 .885
West Coast −0.0004 0.0023 .858 −0.0065 0.0007 .000
Number of certified beds −0.0001 0.0000 .000 0.0022 −0.0000 0.0000 .074 0.0002
Ownership type (ref = For-profit) 0.0240 0.0009
Nonprofit −0.0266 0.0015 .000 −0.0012 0.0005 .012
Government −0.0226 0.0025 .000 −0.0025 0.0008 .002
Constant 0.1276 0.0020 .000 0.0253 0.0006 .000
Model fit
Model statistic F(8, 14,745) = 72.22 F(8, 14,745) = 16.01
Adjusted R2 0.0372 0.0081
P-value .000 .000

Coeff (coefficient) represents the estimated change in the outcome variable (COVID-19 morbidity or mortality) associated with a 1-unit change in the predictor variable (number of E-Tag deficiencies), 
assuming all other variables in the model are held constant. Std Err (standard error): The standard deviation of the coefficient’s estimated value, indicating the level of uncertainty around the coefficient 
estimate. P (P-value): The probability of obtaining an effect at least as extreme as the 1 observed, assuming that the true coefficient is zero (no effect). A value below .05 typically indicates statistical 
significance. Effect size quantifies the degree of association between the predictor and outcome variables; it helps assess the practical significance of the predictor’s effect.



7

Abahussain et al.  •  Medicine (2025) 104:31� www.md-journal.com

between these standards and COVID-19 morbidity and mortal-
ity among nursing home residents.

The analysis reveals challenges in both the CMS emergency 
preparedness standards and their implementation within nurs-
ing homes. Despite the standards’ intent to ensure readiness, our 
findings indicate that a substantial number of facilities received 
no citations during the study period. However, this does not 
necessarily confirm full compliance or preparedness and may 
instead reflect limitations in the inspection or reporting pro-
cesses. This observation suggests a potential misalignment 
between the regulatory framework and the practical needs of 
nursing homes facing emergencies. Specifically, the prevalence 
of deficiencies in “testing and exercise requirements” (E-Tag 
39) and “subsistence needs” (E-Tag 15) highlights ongoing 
issues with resource allocation and emergency planning. These 
findings suggest that enhancing both the standards and their 
application in nursing homes is crucial for improving emer-
gency preparedness.[9,10]

The hypothesis that a greater experience with federally 
declared disasters would correlate with better emergency pre-
paredness was not supported by the findings. This lack of cor-
relation might be attributed to high staff turnover in nursing 
homes, which often disconnects the accumulated experience of 
a facility from its current preparedness[11,12] Moreover, the spe-
cific nature of the COVID-19 pandemic, which differs mark-
edly from natural or man-made disasters, suggests that previous 
disaster experiences may not directly translate to better pan-
demic preparedness.

The absence of correlation between prior disaster experi-
ences and emergency preparedness compliance may also reflect 
several unmeasured confounding factors. For example, vari-
ability in local governmental policies, financial constraints, 
staffing shortages, and turnover rates could dilute or nullify the 
beneficial effects typically expected from prior disaster expo-
sure.[13,14] Additionally, institutional memory loss due to fre-
quent staff turnover, combined with inconsistent training and 
emergency drills, may impede the effective translation of past 
experiences into tangible improvements in preparedness.[15,16] 
Furthermore, preparedness for a pandemic such as COVID-19 

differs substantially from preparedness for typical natural disas-
ters (e.g., hurricanes or floods), possibly explaining why prior 
disaster experience did not translate effectively into better pan-
demic preparedness.[17–19]

Regarding COVID-19 morbidity and mortality, the study 
found a positive association with the number of E-Tag deficien-
cies, but the effect sizes were minimal. This suggests that while 
compliance with CMS standards is statistically significant, its 
practical impact on patient outcomes might be limited. This 
finding is consistent with other studies that did not find signif-
icant associations between compliance with infection preven-
tion and control standards and COVID-19 outcomes in nursing 
homes.[20,21]

The study also highlights the influence of regional factors, 
facility size, and ownership type on COVID-19 outcomes in 
nursing homes. The higher mortality in the Northeast and the 
negative association of facility size with morbidity challenge 
some preconceived notions about resources and outcomes. For-
profit nursing homes’ poorer outcomes compared to nonprofit 
or government-operated facilities further underscore the com-
plex dynamics of ownership and management in emergency 
preparedness.[22,23]

Interestingly, while Training and Testing deficiencies were 
significant predictors of COVID-19 outcomes, other elements 
like Policies and Procedures and Communication Plans were 
not. This could be due to the rapidly changing guidelines and 
policies during the pandemic, which might have made consis-
tent compliance challenging across facilities.[16–18] These findings 
suggest a need for more dynamic and responsive preparedness 
frameworks in nursing homes.

Moreover, this study underscores the critical role of con-
tinuous and dynamic training in emergency preparedness for 
nursing home staff. The disconnect between the theoretical 
knowledge of emergency procedures and their practical appli-
cation in real-world scenarios is evident.[24] This gap highlights 
the need for more hands-on, scenario-based training exercises 
that go beyond mere compliance to genuinely prepare staff 
for a range of emergency situations, including pandemics.[25–28] 
Enhancing staff competence and confidence through regular, 

Table 3 

Emergency preparedness and COVID-19 outcomes in nursing homes.

COVID-19 morbidity COVID-19 mortality

Coeff Std Err P Effect size Coeff Std Err P Effect size

Emergency Plan deficiencies 0.0021 0.0010 .040 0.0003 0.0000 0.0003 .997 0.0000
Policies and Procedures deficiencies −0.0006 0.0007 .324 0.0001 0.0000 0.0002 .984 0.0000
Communication Plan deficiencies 0.0002 0.0009 .795 0.0000 0.0000 0.0003 .875 0.0000
Training and Testing deficiencies 0.0023 0.0009 .012 0.0004 0.0007 0.0003 .013 0.0004
Emergency Preparedness Systems deficiencies 0.0016 0.0019 .414 0.0000 −0.0002 0.0006 .781 0.0000
Integrated Health System deficiencies −0.0093 0.0111 .399 0.0000 −0.0048 0.0035 .168 0.0001
Region (ref = Northeast) 0.0091 0.0077
Midwest 0.0125 0.0018 .000 0.0002 0.0006 .735
South 0.0163 0.0017 .000 −0.0020 0.0005 .000
West 0.0003 0.0034 .938 −0.0002 0.0011 .868
West Coast −0.0006 0.0023 .779 −0.0065 0.0007 .000
Number of certified beds −0.0001 0.0000 .000 0.0022 0.0000 0.0000 .072 0.0002
Ownership type (ref = For-profit) 0.0232 0.0009
Nonprofit −0.0262 0.0015 .000 −0.0011 0.0005 .019
Government −0.0223 0.0025 .000 −0.0024 0.0008 .002
Constant 0.1275 0.0020 .000 0.0253 0.0006 .000
Model fit
Model statistic F(8, 14,745) = 45.18 F(8, 14,745) = 10.37
Adjusted R2 0.0375 0.0082
P-value .0000 .0000

Coeff (coefficient) indicates the expected change in the dependent variable (COVID-19 morbidity or mortality) for a 1-unit increase in the independent variable, holding all other variables constant. Std 
Err (standard error) measures the accuracy of the coefficient by indicating the standard deviation of the sampling distribution for that coefficient. P (P-value) represents the probability that the observed 
association – or 1 more extreme – would occur if there was no actual association; a low P-value (typically ≤ .05) indicates statistical significance. Effect size reflects the size of the relationship between the 
independent variable and the dependent variable; can be used to determine the practical significance of the findings.
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comprehensive training could significantly contribute to more 
effective emergency response and better resident outcomes.

This study emphasizes the critical need for updated CMS 
emergency preparedness standards that more accurately reflect 
the operational realities and emergency challenges of nursing 
homes. It advocates for an integrated approach to emergency 
preparedness, highlighting the importance of regular training, 
policy updates, and stronger support from the broader health-
care and emergency management sectors. As underscored by 
the National Academies of Sciences, Engineering, and Medicine 
(NASEM) report on Nursing Home Quality Care, it is essential 
for nursing homes to be integral components of public health 
and natural disaster planning at local, regional, state, and fed-
eral levels. This study’s findings serve as a valuable guide for 
nursing home administrators, emergency preparedness partners, 
and policymakers aiming to bolster the resilience of nursing 
homes against future public health emergencies.[4,29]

Based on the findings of this study, several actionable policy 
recommendations and practical interventions can be proposed. 
Policymakers should prioritize targeted investments in scenario- 
based emergency preparedness training tailored specifically 
to pandemic response, emphasizing ongoing staff education 
to mitigate the negative impacts of frequent staff turnover. 
Additionally, incorporating mandatory periodic audits and sim-
ulations of emergency plans, with explicit benchmarks for pre-
paredness, could enhance the operational readiness of nursing 
homes. Strengthening collaboration between nursing facilities 
and local emergency response agencies through formal partner-
ships and joint exercises would also ensure better integration and 
support during actual emergencies. Lastly, policy revisions could 
include incentives or funding mechanisms aimed at improving 
nursing home staffing levels, infection control practices, and 
access to essential resources like personal protective equipment, 
all of which are vital for effective emergency response.

While this study provides crucial insights into the relationship 
between CMS emergency preparedness standards and nursing 
home outcomes during the COVID-19 pandemic, it also opens 
avenues for further research. Future studies should focus on the 
qualitative aspects of emergency preparedness, exploring how 
nursing home culture, staff morale, and leadership styles impact 
the effectiveness of emergency response. Additionally, there is 
a need for longitudinal studies to understand the long-term 
impacts of emergency preparedness interventions on nursing 
home resilience and resident well-being.[30–33] The ultimate goal 
should be to not only meet standards but to foster environments 
where both residents and staff feel secure and well-equipped to 
handle any emergency.

Furthermore, this study suggests the need for a more holistic 
and integrated approach to emergency preparedness in nursing 
homes. It is not just about meeting regulatory standards, but 
also about fostering a culture of preparedness that permeates 
all levels of nursing home operations. This includes developing 
robust communication networks within and across facilities, 
strengthening ties with local healthcare and emergency man-
agement communities, and ensuring that preparedness is not 
merely a checkbox exercise but an ingrained part of the nurs-
ing home’s ethos.[34–38] Such a comprehensive approach is likely 
to yield more sustainable and effective outcomes in the face of 
emergencies.

5. Limitations
This study provides a detailed examination of the associa-
tion between compliance with CMS emergency preparedness 
standards and COVID-19 morbidity and mortality in U.S. 
nursing homes. Nevertheless, several limitations should be 
acknowledged.

The reliance on secondary data from CMS introduces 
potential reporting biases and inconsistencies, as morbidity 

and mortality data are self-reported by nursing homes. Such 
reporting might contain inaccuracies due to misinterpretation 
of guidelines, data entry errors, or intentional underreporting. 
Additionally, the delayed initiation of mandatory CMS report-
ing of COVID-19 cases and deaths (commencing in May 2020) 
may have resulted in underreported cases and mortality rates, 
particularly from the early stages of the pandemic. Reduced 
nursing home occupancy during the pandemic further compli-
cates the interpretation of morbidity and mortality proportions, 
potentially leading to underestimation of true incidence rates.

Moreover, the study did not incorporate several critical fac-
tors known to influence COVID-19 outcomes, such as commu-
nity infection prevalence, which significantly impacts nursing 
home morbidity and mortality. Resident-specific data including 
age, comorbidities, physical health, and cognitive conditions 
were not available for analysis, limiting the ability to adjust 
for key individual-level risk factors and potentially resulting in 
residual confounding.

The research also focused solely on CMS emergency pre-
paredness program standards, excluding other influential pre-
paredness and response components, such as staffing levels, 
training quality, infection control measures, availability of per-
sonal protective equipment, and local governmental regulations 
and policies. Additionally, the role of support from local emer-
gency response agencies was not considered, despite its known 
impact on facility preparedness.

These limitations highlight the necessity for future research 
employing primary data collection methods and encompassing 
a broader spectrum of influencing variables. Addressing these 
gaps would enhance the precision of future assessments regard-
ing the effectiveness of emergency preparedness in nursing home 
settings.

6. Conclusions
This study has yielded valuable insights into the intricate 
relationship between compliance with CMS emergency pre-
paredness program standards in U.S. nursing homes and the 
subsequent impact on COVID-19 morbidity and mortality 
among residents. It underscores the crucial need for ongoing 
assessment and refinement of these standards, along with more 
stringent oversight and enforcement.

A key finding of this research is the significant positive correla-
tion between the number of E-Tag deficiencies cited in nursing 
homes and the incidence of COVID-19 morbidity and mortality. 
This relationship, while statistically significant, demonstrated 
a relatively small effect size, suggesting that while compliance 
with CMS standards is important, it is not the sole determinant 
of outcomes in the context of a pandemic.

Additionally, the study highlights the importance of regional 
variation, facility size, and ownership type as significant con-
tributors to differences in morbidity and mortality outcomes. 
These findings align with existing research and emphasize the 
multifaceted nature of factors influencing resident outcomes in 
nursing homes.

Particularly noteworthy is the emphasis on the importance 
of specific elements within the CMS standards, namely Training 
and Testing and Emergency Plan components, as key predictors 
of morbidity and mortality. This highlights the critical need for 
nursing homes to focus on these areas to enhance preparedness 
and response capabilities.

Contrary to initial hypotheses, the study revealed that prior 
experience with federally declared disasters did not correlate 
significantly with compliance with emergency preparedness 
standards. This finding challenges the notion that past disaster 
experience automatically translates into better preparedness and 
suggests that other factors play more pivotal roles in shaping 
compliance and effectiveness in emergency management within 
nursing homes.
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In conclusion, this study adds to the growing body of evi-
dence on the need for robust emergency preparedness in nursing 
homes, particularly in the face of public health emergencies like 
the COVID-19 pandemic. It calls for a multifaceted approach 
that not only focuses on compliance with regulatory standards 
but also considers regional dynamics, facility characteristics, 
and the importance of specific preparedness elements. The find-
ings serve as a valuable resource for policymakers, healthcare 
administrators, and emergency preparedness professionals, 
guiding efforts to enhance the resilience and preparedness of 
nursing homes for future public health emergencies.

Acknowledgments
The authors would like to extend their appreciation to King 
Saud University for funding this work through the ongoing 
Research Funding Program (ORF-2025-1270), King Saud 
University, Riyadh, Saudi Arabia.

Author contributions
Conceptualization: Mohammed A. Abahussain, Abdulmajeed 

M. Mobrad.
Data curation: Priya Nambisan, Ahmed M. Al-Wathinani.
Formal analysis: Ahmed M. Al-Wathinani.
Supervision: Krzysztof Goniewicz, Ahmed M. Al-Wathinani.
Writing – original draft: Ahmed M. Al-Wathinani, Abdulmajeed 

M. Mobrad, Riyadh A. Alhazami, Colleen Galambos, 
Edmund Duthie, Jennifer Kibicho, Bo Zhang, Juan Gómez-
Salgado, Krzysztof Goniewicz.

Writing – review & editing: Krzysztof Goniewicz, Ahmed M. 
Al-Wathinani.

References
	 [1]	 Clancy C, Goodrich K, Moody-Williams J, et al. Quality, safety, and 

standards organizations COVID-19 impact assessment: lessons learned 
and compelling needs. NAM Perspect. 2021;2021:10.31478/202107d.

	 [2]	 Dicken JE. GAO-20-576R: Infection control deficiencies were wide-
spread and persistent in nursing homes prior to COVID-19 pandemic. 
U.S. Government Accountability Office; 2020. Available at: https://
www.gao.gov/products/gao-20-576R. Accessed February 21, 2025. 

	 [3]	 Ibrahim JE, Aitken G. A proactive nursing home risk stratification 
model for disaster response: lessons learned from COVID-19 to opti-
mize resource allocation. J Am Med Dir Assoc. 2021;22:1831–9.e1.

	 [4]	 National Academies of Sciences, Engineering, and Medicine. The 
national imperative to improve nursing home quality: honoring our 
commitment to residents, families, and staff. The National Academies 
Press; 2022.

	 [5]	 Centers for Medicare and Medicaid Services (CMS). Survey and certifi-
cation group frequently asked questions (FAQs): emergency prepared-
ness regulation. U.S. Department of Health and Human Services; 2017. 
Available at: https://www.cms.gov/Medicare/Provider-Enrollment-and-
Certification/SurveyCertEmergPrep/Downloads/FAQ-Round-Four-
Definitions.pdf. Accessed January 17, 2025. 

	 [6]	 Khorram-Manesh A, Goniewicz K, Burkle FM Jr. Unleashing the global 
potential of public health: a framework for future pandemic response. 
J Infect Public Health. 2023;17:82–95.

	 [7]	 Maffetone PB, Laursen PB. The perfect storm: coronavirus (COVID-19) 
pandemic meets overfat pandemic. Front Public Health. 2020;8:135.

	 [8]	 Lippi G, Sanchis-Gomar F, Henry BM. Coronavirus disease 2019 
(COVID-19): the portrait of a perfect storm. Ann Transl Med. 
2020;8:497–497.

	 [9]	 Lane SJ, McGrady E. Measures of emergency preparedness contribut-
ing to nursing home resilience. J Gerontol Soc Work. 2018;61:751–74.

	[10]	 Kennedy KA, Hua CL, Nelson I. A comparison of emergency pre-
paredness policies by long-term care setting type in Ohio: assisted liv-
ing settings lag behind nursing homes in key areas. J Appl Gerontol. 
2021;40:377–86.

	[11]	 Okwuofu-Thomas B, Beggs PJ, MacKenzie RJ. A comparison of heat 
wave response plans from an aged care facility perspective. J Environ 
Health. 2017;79:28–37.

	[12]	 Gray-Miceli D, Rogowski J, de Cordova PB, Boltz M. A framework 
for delivering nursing care to older adults with COVID-19 in nursing 
homes. Public Health Nurs. 2021;38:610–26.

	[13]	 Crow DA, Albright EA, Ely T, Koebele E, Lawhon L. Do disasters lead 
to learning? Financial policy change in local government. Rev Policy 
Res. 2018;35:564–89.

	[14]	 Al-Wathinani AM, Alhallaf MA, Borowska-Stefańska M, et al. 
Elevating healthcare: rapid literature review on drone applications 
for streamlining disaster management and prehospital care in Saudi 
Arabia. Healthcare (Basel). 2023;11:1575.

	[15]	 Biswas S, Bahouth H, Solomonov E, Waksman I, Halberthal M, 
Bala M. Preparedness for mass casualty incidents: the effective-
ness of current training model. Disaster Med Public Health Prep. 
2022;16:2120–8.

	[16]	 Al-Wathinani AM, Barten DG, Borowska-Stefańska M, et al. Driving 
sustainable disaster risk reduction: a rapid review of the policies and 
strategies in Saudi Arabia. Sustainability. 2023;15:10976.

	[17]	 Palinkas LA, Springgate BF, Sugarman OK, et al. A rapid assessment of 
disaster preparedness needs and resources during the COVID-19 pan-
demic. Int J Environ Res Public Health. 2021;18:425.

	[18]	 Goniewicz K, Misztal-Okońska P, Pawłowski W, et al. Evacuation from 
healthcare facilities in Poland: legal preparedness and preparation. Int 
J Environ Res Public Health. 2020;17:1779.

	[19]	 Dzigbede KD, Gehl SB, Willoughby K. Disaster resiliency of US 
local governments: insights to strengthen local response and recov-
ery from the COVID‐19 pandemic. Public Admin Rev. 2020;80: 
634–43.

	[20]	 Jones KM, Mantey J, Mills JP, et al. COVID-19 preparedness in 
Michigan nursing homes. J Am Geriatr Soc. 2020;68:937–9.

	[21]	 Dicken JE. GAO-21-402T: COVID-19 in nursing homes: HHS has 
taken steps in response to pandemic, but several GAO recommenda-
tions have not been implemented. U.S. Government Accountability 
Office; 2021. Available at: https://www.gao.gov/products/gao-21-402T. 
Accessed March 2, 2025. 

	[22]	 Konetzka RT, White EM, Pralea A, Grabowski DC, Mor V. A system-
atic review of long-term care facility characteristics associated with 
COVID-19 outcomes. J Am Geriatr Soc. 2021;69:2766–77.

	[23]	 Iyanda AE, Boakye KA. A 2-year pandemic period analysis of facility 
and county-level characteristics of nursing home coronavirus deaths in 
the United States, January 1, 2020 – December 18, 2021. Geriatr Nurs. 
2022;44:237–44.

	[24]	 Goniewicz K, Khorram-Manesh A, Burkle FM, Hertelendy AJ, 
Goniewicz M. The European Union’s post-pandemic strategies for 
public health, economic recovery, and social resilience. Glob Transit. 
2023;5:201–9.

	[25]	 Levin D, Cadigan RO, Biddinger PD, Condon S, Koh HK; Joint 
Massachusetts Department of Public Health-Harvard Altered 
Standards of Care Working Group. Altered standards of care during 
an influenza pandemic: identifying ethical, legal, and practical prin-
ciples to guide decision making. Disaster Med Public Health Prep. 
2009;3:S132–40.

	[26]	 Montoya-Barthelemy AG, Lee CD, Cundiff DR, Smith EB. COVID-19 
and the correctional environment: the American prison as a focal point 
for public health. Am J Prev Med. 2020;58:888–91.

	[27]	 Kasper D. Beyond the knowledge crisis: a synthesis framework for 
socio-environmental studies and guide to social change. Springer 
Nature; 2020.

	[28]	 Richards JW, Briggs WM, Axe D. The price of panic: How the tyranny 
of experts turned a pandemic into a catastrophe. Simon and Schuster; 
2020.

	[29]	 Spatafore N. From Lockdown Drills to Trauma-Informed Active 
Shooter Exercises: An Analysis of School Safety Curriculum in Post-
Columbine K-12 American Schools [Doctoral dissertation]. Aurora 
University.

	[30]	 Khorram-Manesh A, Gray L, Goniewicz K, et al. Care in emergen-
cies and disasters: can it be person-centered? Patient Educ Couns. 
2024;118:108046.

	[31]	 Bouffler S. US National Academies of Science, Engineering and 
Medicine launch low dose research strategy initiative. J Radiol Prot. 
2021;41:1439.

	[32]	 Khorram-Manesh A, Goniewicz K, Phattharapornjaroen P, et al. 
Differences in ethical viewpoints among civilian–military populations: 
a survey among practitioners in two European countries, based on a 
systematic literature review. Sustainability. 2022;14:1085.

	[33]	 Shin SH, Ji H. Health risks of natural hazards and resilience resources: 
evidence from a US nationwide longitudinal study. Soc Sci Med. 
2021;281:114110.

https://www.gao.gov/products/gao-20-576R
https://www.gao.gov/products/gao-20-576R
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertEmergPrep/Downloads/FAQ-Round-Four-Definitions.pdf
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertEmergPrep/Downloads/FAQ-Round-Four-Definitions.pdf
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertEmergPrep/Downloads/FAQ-Round-Four-Definitions.pdf
https://www.gao.gov/products/gao-21-402T


10

Abahussain et al.  •  Medicine (2025) 104:31� Medicine

	[34]	 Gim J, Shin S. Disaster vulnerability and community resilience factors 
affecting post-disaster wellness: a longitudinal analysis of the Survey 
on the Change of Life of Disaster Victim. Int J Disaster Risk Reduct. 
2022;81:103273.

	[35]	 Quinn T, Adger WN, Butler C, Walker-Springett K. Community resil-
ience and well-being: an exploration of relationality and belonging 
after disasters. Ann Am Assoc Geogr. 2020;111:577–90.

	[36]	 Pollock MJ, Wennerstrom A, True G, et al. Preparedness and 
community resilience in disaster-prone areas: cross-sectoral 

collaborations in South Louisiana, 2018. Am J Public Health. 2019; 
109:S309–15.

	[37]	 Khorram-Manesh A. Flexible surge capacity–public health, pub-
lic education, and disaster management. Health Promot Perspect. 
2020;10:175–9.

	[38]	 Yousefian S, Sohrabizadeh S, Jahangiri K. Identifying the components 
affecting intra-organizational collaboration of health sector in disas-
ters: providing a conceptual framework using a systematic review. Int J 
Disaster Risk Reduct. 2021;57:102146.


