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Abstract 

Background

Comparing non-randomized groups, such as COVID-19 vaccinated and 
unvaccinated, even in the presence of seemingly relevant control 
variables, is challenging, but in this study, using English data, I show 
an achievable approach.

Methods

First, I estimated age-standardized all-cause mortality among 
vaccinated and unvaccinated ten years and older, covering 26 months 
from Apr 21 to May 23. Then, I estimated mortality not involving 
COVID-19, and finally, I differentiated the calculations.

Results

First, I found that all-cause mortality among unvaccinated was higher 
than among vaccinated. But, as the pattern was similar concerning 
mortality not involving COVID-19, the discrepancy is attributed mainly 
to unvaccinated having inferior health at the outset. There was 
nonetheless significant protection for vaccinated between July 21 and 
Jan 22. Absent of control variables as a means to compare non-
randomized groups, I reached that finding by differentiating all-cause 
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mortality from mortality not involving COVID-19. However, while 
mortality not involving COVID-19 decreased among unvaccinated 
compared to the first observation month, it was high among 
vaccinated, i.e., a relative increase in mortality among vaccinated.

Conclusions

An interpretation is that vaccination, despite temporary protection, 
increased mortality. Strengthening the interpretation was relatively 
high mortality among vaccinated not involving COVID-19 
counterintuitively following periods of excess mortality. Further 
strengthening the interpretation was relatively high mortality not 
involving COVID-19 among vaccinated, corresponding with excess 
mortality during much of the same period. An implication of the study, 
which particularly has relevance for future pandemics, is that 
vaccinated may have a limited time window of protection and can 
even be exposed to detrimental health consequences. The pattern 
should be followed up over an extended period in future research. 
Also, future research should examine different age groups, 
vaccination types, and the number of doses given.

Keywords 
COVID-19 vaccination; all-cause mortality; mortality involving COVID-
19; mortality not involving COVID-19; excess mortality.
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Introduction
According to theUKOffice for National Statistics,1 rates for COVID-19 unvaccinated adults in England “were higher for
Black Caribbean, Black African andWhite Other ethnic groups. Rates were also higher for those living in deprived areas,
who have never worked or are long-term unemployed, who are limited a lot by a disability, … or who are male.” The
statement aligns with vaccine hesitancy research2,3 and further indicates that unvaccinated have inferior health at the
outset compared to vaccinated, inducing biased comparisons as the groups are not randomly assigned. Therefore,
matching, balancing,4 or controlling for potential confounders, e.g., ethnicity, employment-, disability-, socioeconomic
status, and gender, may debias the results.5 However, variables accounting for potentially confounding effects are often
unavailable or unknown, and including those available but unknowingly improper can increase bias.6 In line with the
reasoning, York (Ref. 6, p. 675) showed that “unless all potential confounding factors are included in an analysis (which
is unlikely to be achievable with most real-world data-sets), adding control variables to a model in many circumstances
canmake estimated effects… less accurate.”Norwegian research exemplifies that showing 30% lower all-causemortality
among COVID-vaccinated compared unvaccinated, 18-44 years, and 58% when including control variables.7 The
findings are unattributable to a vaccine effect as close to zero young people died of COVID-19 inNorway,8 and illuminate
two issues: (i) COVID-19 vaccinated and unvaccinated have different health status at the outset and (ii) including control
variables can make estimates less, not more, accurate, both consistent with my outline above.

Hence, I argue there is a research gap concerning valid estimations between non-randomized groups, such as COVID-19
vaccinated and unvaccinated, which is challenging even when including seemingly relevant control variables that can
actually deteriorate the results.7 To address the research gap, using English data covering 26 months from Apr 21 toMay
23,9 I elaborate an achievable approach by comparing all-cause mortality among COVID-19 vaccinated and unvacci-
nated with mortality not involving COVID-19. In the Methods section, I explain it in full detail.

The study’s research question is accordingly as follows: Applying the approach addressed above (which I further
elaborate on in the Methods section), how do the mortality patterns differ in England from Apr 21 to May23 between
COVID-19 vaccinated and unvaccinated? The study’s major contribution is to illustrate how comparing mortality
involving and not involving COVID-19 can assess valid estimates between non-randomized groups of vaccinated and
unvaccinated.

COVID-19 vaccination has been recommended to most population groups, including people with comorbidities.10

Studies have further indicated that COVID-19 vaccination can prevent mortality,11–17 but along with research showing
that antibody levels were a superior predictor,18 the effect declines,19 and research has even shown “a positive correlation
between people fully vaccinated and COVID-19 mortality”.20 Applying my approach to the English data, I particularly
contribute to the research on the link between COVID-19 vaccination and mortality, as most previous studies have been
carried out in non-randomized contexts and, accordingly, even in the presence of control variables, exposed to challenges
concerning validity addressed above.

Methods
Sample and data
I used publicly available data on the population in England ten years and older provided by the UK Office for National
Statistics9 for this study. Particularly, I applied their data on monthly age-standardized all-cause mortality and mortality

REVISED Amendments from Version 1

The title of the revised manuscript has changed. The previous title was as follows: “Mortality involving and not involving
COVID-19 among vaccinated vs. unvaccinated in England between Apr 21 andMay 23”. The new one is as follows: “Mortality
involving and not involving COVID-19 among vaccinated vs. unvaccinated in England between Apr 21 and May 23”. I have
extended the abstract by adding implications and addressing avenues for future research. Also, I have improved the
literature review and the explanation of the paper’s core concepts. In addition, I have improved the presentation of the
methods section and the results section. Finally, I have improved the discussion by better highlighting the study’s
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not involving COVID-19 by vaccination status,21,22 and present further details below. The period for which data were
available and included in this study was between Apr 21 and May 23, 26 months.

Measures of variables
The study includes the two effect variables, monthlymortality rates andmonthly odds ratios (ORs) ofmortality. As noted,
I distinguished between all-cause mortality andmortality not involving COVID-19. All-cause mortality implies anybody
who died independent of cause. Mortality not involving COVID-19 implies those who died but did not have COVID-19
mentioned on the death certificate in terms of ICD10 codes U07.1 (COVID-19, virus identified) or U07.2 (COVID-19,
virus not identified).

COVID-19 vaccinated for this study were defined as those having received one or more doses, labeled as “ever
vaccinated” in the raw data, and unvaccinated were defined as those not having received any dose. Each month, I
classified those who either died of any cause (all-cause mortality) or survived as either COVID-19-vaccinated or
unvaccinated. Hence, each month, a person in the data was classified as (i) dead and vaccinated, (ii) alive and vaccinated,
(iii) dead and unvaccinated, or (iv) alive and unvaccinated. I made similar classifications concerning mortality not
involving COVID-19.

To exemplify how I classified the data, in Apr 21, the age-standardized all-cause mortality rate among “ever
vaccinated”, i.e., defined as vaccinated in this study, was 812.7 per 100,000 person-years, which were 2,124,523 that
month.9 The expression (812.7/100,000)*2,124,523 gives 17,266 estimated deaths in an estimated population of
25,494,276, which was reached by multiplying 2,124,523 by 12. I.e., the age-standardized all-cause mortality rate per
100,000 vaccinated in Apr 21 was 17,266 divided by 25,494,276 multiplied by 100,000, taking the value of 67.7.
Similar estimations of all-cause mortality and mortality not involving COVID-19, were carried out each month for
vaccinated and unvaccinated. (In the Notes section, I also present estimations involving COVID-19. I.e., estimations
excluding mortality not involving COVID-19.) I carry out the exercise, assessing how many died or survived of a
population in a given month, vaccinated or unvaccinated, to estimate as statistically correct standard errors as possible
using logistic regression.

Models and data analysis procedure
The data were applied in logistic regressions using Stata 17.23 I used the margin effect command to estimate mortality
rates,24 followed by OR estimations.

Initially, I (i) estimated monthly age-standardized all-cause mortality rate per 100,000 among COVID-19 vaccinated and
unvaccinated. Then, I (ii) estimated mortality rate not involving COVID-19, and finally, using xlincom,25 an
extension of Stata’s23 lincom algorithm, I differentiated the results of (i) and (ii), and presented the results as ORs.
ConcerningOR estimations, I particularly explain and show in the Results section how thexlincom algorithmwas used
to differentiate log odds (the logarithm of the ORs) estimates. Also, I explain the substantial interpretation of
differentiated estimates.

As all-cause mortality estimates include cases involving COVID-19, I show that differentiating those from estimates not
involving COVID-19 cases can identify potentially genuine effects of vaccination between populations with potentially
different health statuses at the outset. The following paragraph illuminates my argument.

Assuming a 60% higher all-cause mortality rate among unvaccinated compared to vaccinated, in the absence of
other information, can have two explanations: (i) the unvaccinated have inferior health at the outset compared to the
vaccinated or (ii) vaccination protects against mortality. In addition, there can be a combination of (i) and (ii). If the
mortality not involving COVID-19 is also 60% higher among unvaccinated, explanation (i) has more validity.
The reason is that COVID-19 vaccination unlikely protects against mortality not involving COVID-19.26 Conversely
if themortality rate not involving COVID-19 is equal between unvaccinated and vaccinated, explanation (ii) has higher
validity. The reason is that there is no other likely explanation than a vaccine effect as to why the all-cause mortality
among unvaccinated compared to unvaccinated is higher than the mortality not involving COVID-19. Finally, if the
mortality not involving COVID-19 is 20% higher among unvaccinated compared to the vaccinated, a combination of
explanations (i) and (ii) has more validity. I.e., 20% higher mortality not involving COVID-19 among unvaccinated
can be explained as inferior health status at the outset, while vaccination protection can explain 33% higher mortality
among unvaccinated (((1.6/1.2)-1)*100). The explanations hinge on the assumption of non-systematic skewness in
classifying false positives concerning mortality involving COVID-19 and false negatives concerning mortality not
involving COVID-19, which I address in the Discussion. Further, the explanations hinge on the assumption that the
mortality involving COVID-19 is not zero, which I address in Note 3.
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Results
I first present the empirical results of age-standardized mortality rates among vaccinated and unvaccinated ten years and
older, shown in Figure 1. Aided by odds ratios (ORs) calculations shown in Figure 2, I then address the results’ substantial
interpretation.

Initial mortality rate analyses
Figure 1A shows that the monthly all-cause mortality rate, particularly at the beginning of the period, was higher among
unvaccinated than vaccinated. The rate decreased among the unvaccinated, but among the vaccinated, it was relatively
stable or had a slight increase. Consequently, the mortality among unvaccinated and vaccinated almost was tangent at the
end of the period.

Figure 1B shows that the mortality rate not involving COVID-19 was similar to the all-cause mortality rate (Figure 1A),
except for being lower among unvaccinated between the last half of 21 and the beginning of 22.

An interpretation of Figure 1A can be that the vaccinated had a temporal but declining mortality protection. However, as
the pattern was similar concerning mortality not involving COVID-19 (Figure 1B), the difference can alternatively be
attributed to unvaccinated having inferior health at the outset (cf. my explanation at the end of the Methods section, and
which I further elaborate on below).

Odds ratio analyses
To learnmore about the above issues, Figure 2A showsORs of all-causemortality andmortality not involvingCOVID-19
among unvaccinated compared to vaccinated as a reference group [1]. At the beginning of the period, theORs ofmortality
among unvaccinated were about 2 and 2,5 compared to vaccinated, and significant (95% CIs). A similar pattern
concerning all-cause mortality and mortality not involving COVID-19 indicates that vaccination did not have a
preventive effect (as it logically cannot have a preventive effect against mortality not involving COVID-19, cf. my
explanation at the end of the Methods section). However, between the last half of 21 and the beginning of 22, the ORs

Figure 1. Monthly mortality rates per 100,000 with 95% CIs.

1Vertical axes in Figure 2 are log-transformed using the natural logarithm.
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were higher for all-cause mortality than for mortality not involving COVID-19, which indicates a temporal preventive
vaccine effect.

Figure 2B adds further information showing that ORs of all-cause mortality compared to mortality not involving
COVID-19 between July 21 and Jan 22 were significant (95%CIs), with most values above 1.2. The results were reached
by using Stata’s23 xlincom algorithm25 first to differentiate the log odds (the logarithm of the ORs) of estimates
reported in Figure 2A, and next generate the new ORs from the differentiated log odds [2]. Accordingly, a conclusion so
far is that vaccinated were significantly (CIs 95%) protected between July 21 and Jan 22 [3].

Odds ratios and mortality rate analyses indicate declining health among vaccinated
Figure 3 shows that while mortality not involving COVID-19 decreased among unvaccinated compared to the first
observation month, it was high among vaccinated [4]. The results reflect mortality rates in Figure 1B, which were almost

Figure 2. Monthly ORs of mortality with 95% CIs.

2Overlapping 95% CIs July 21 in Figure 2A appears inconsistent with significant OR (95% CI) for the same month in Figure 2B, but the issue
is discussed by Knol, Pestman and Grobbee.35
3One may attribute the seemingly non-significant vaccine protection from Feb 22 (Figure 2B) to relatively low mortality involving COVID-19
during that period (Figure 5 below shows the data where A and B are identical, except for different scaling). The reason for the argument is
that the effects in Figure 2B would be absent if the mortality involving COVID-19 approached zero (which explains the non-significant effect
between Apr and Jun 21). However, among the vaccinated, the mortality rate in several months from Feb 22 was higher than in months
between Jul 21 and Jan 22, countering that argument. Moreover, Figure 6 below shows that the ORs of mortality among unvaccinated
(compared to vaccinated as a reference group) involving COVID-19 were down from about 10 at the beginning to about 2 at the end. It
implies that not only was the mortality among unvaccinated not involving COVID-19 relatively low at the end (Figure 2A), but also the
mortality involving COVID-19 (Figure 6). Taken together, the decrease in mortality involving COVID-19 largely occurred among the
unvaccinated. The ORs in Figure 6 were significant (95% CIs) during the whole period, which can be due to (i) vaccine protection and
(ii) unvaccinated having inferior health at the outset.1 However, as the ORs were only about a fifth since Feb 22 compared to the first months,
explanation (ii) is more likely during that period.
4The overall pattern among unvaccinated was similar both concerning all-cause mortality and mortality not involving COVID-19. Therefore,
one cannot claim that the overall decrease in mortality not involving COVID-19 was due to mortality involving it.
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tangent at the end of the period. Also, they reflect the declining ORs of unvaccinated reported in Figure 2A, taking a non-
significant value of a little over 1 at the end (95% CI). Hence, the data show a relatively high and relative increase in
mortality not involving COVID-19 among vaccinated. An interpretation is that vaccination, despite temporary protec-
tion, increased mortality. Strengthening the interpretation was relatively high mortality among vaccinated not involving
COVID-19 counterintuitively following periods of excess mortality (Figure 4) [5]. Further strengthening the interpre-
tation was the relatively high mortality not involving COVID-19 among the vaccinated, corresponding with excess
mortality during much of the same period (ibid.) [6].

Figure 3. Monthly ORs of mortality with 95% CIs.

Figure 4. Weekly UK excess mortality in percent and cumulative excess mortality.

5Assuming that the excess mortality among the unvaccinated segment before Apr 21 was a percent, taking a positive value, one may assume
that it was a*b percent among the vaccinated segment, where 0<b<1. One may assume b<1 because the vaccinated segment had relatively
good health at the outset,1 and one may assume 0<b because there were, nonetheless, people vulnerable to COVID-19 among them. I.e., a*b
was lower than a but still higher than zero. According to the reasoning, one should expect a decline in mortality among vaccinated during the
study period due to previous excess mortality, but not necessarily as marked as observed among unvaccinated. Alternatively, one may argue
the opposite as among the vaccinated segment, “some very comorbid patients [in care homes] got vaccine side effects that probably
accelerated an already progressing death process” (Ref. 36, p. 3 - my translation from Norwegian).
6Figure 4 shows weekly UK excess mortality in percent and cumulative excess mortality.37 English monthly data38 show similar patterns
concerning excess mortality in percent. For an extensive review of all-cause mortality in England and Wales, please see Jones and
Ponomarenko (2023).39
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Discussion
This study found that COVID-19 vaccination protected against mortality, but the effect was temporal and declined after a
few months. Also, the study found that COVID-19 vaccination may have increased mortality in a longer perspective.

As the study found that COVID-19 vaccination prevented mortality, it contributes to and aligns with other research
showing similar effects.11–17 As it found that the vaccine protection was temporal, it further contributes to and aligns with
other research showing that it declines.19 Finally, as the study found that COVID-19 may have increased mortality in a
longer perspective, it contributes to and aligns with other research also showing that COVID-19 vaccination can have
adverse effects27–29 and increase mortality.30

In addition to contributing to the other research streams concerning theCOVID-19 vaccine effect onmortality, the study’s
perhaps major contribution was to elaborate a useful tool to compare non-randomized groups in the absence of control
variables, which even in their presence can even make statistical conclusions less, not more, accurate.6 Thus, as most
previous studies on the link between COVID-19 vaccination and mortality have been carried out in non-randomized

Figure 5. Monthly mortality rates involving COVID-19 with 95% CIs.

Figure 6. Monthly ORs of mortality involving COVID-19 with 95% CIs.
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contexts and, accordingly, even in the presence of control variables exposed to challenges concerning validity, this study
has illustrated and applied a useful tool to address those limitations. Moreover, I argue that the tool has general
applicability as it can also be used in other research contexts.

Implications
Predicting outcomes of future potential pandemics is challenging,31 highlighting the importance of high-quality
healthcare sectors as they have been shown to prevent adverse outcomes.32 Lessons from the COVID-19 pandemic
have nonetheless taught that the “proportion of adults hospitalized with COVID-19 who experienced critical outcomes
decreased with time”,33 but the statement does not undermine its challenge on the society at large and the health care
sector in particular. This study has shown that vaccination, although having a temporal preventive effect, can even have
adverse long-term consequences. Policymakers and the healthcare sector should be aware of these findings, considering
that the effect of the COVID-19 vaccine is not necessarily genuinely positive.

Limitations and future research
During the study period, a share of people in the unvaccinated group were transferred to the vaccinated. Assuming they
had inferior health status at the outset, it may explain the relative increase (decrease) in mortality among the vaccinated
(unvaccinated). However, those who remained unvaccinated, on the contrary, had inferior health status at the outset,1

making the above reasoning implausible. Ceteris paribus, one may even oppositely conclude that it would decrease
(increase) relative mortality among vaccinated (unvaccinated) [7]. Since most elderly candidates had been offered
vaccine before Apr 21,1,34 I nonetheless assume the estimates were not substantially skewed over the study period, as
relatively few people die in younger age cohorts.

The study’s validity hinges on non-systematic skewness in classifying false positives concerning mortality involving
COVID-19 and false negatives concerning mortality not involving COVID-19. However, I cannot see any substantial
reason for substantial skewness in false positives and negatives between vaccinated and unvaccinated, but it may induce
some cautiousness when interpreting the data.

The validity of the finding that vaccinated had significant protection between July 21 and Jan 22 hinges on non-systematic
skewness in classifying false positives concerning mortality involving COVID-19 and false negatives concerning
mortality not involving COVID-19. A relevant issue in this regard is that the English data excluded ICD10 death
certificate codes U09.9 (Post-COVID condition, where the acute COVID had ended before the condition immediately
causing death occurred) and U10.9 (Multisystem inflammatory syndrome associated with COVID-19) as criteria when
classifying mortality involving COVID-19, but as this was the case only when the U07.1 (COVID-19, virus identified) or
U07.2 (COVID-19, virus not identified) were not mentioned, I cannot see substantial skewness in false positives and
negatives between vaccinated and unvaccinated. The potential limitation may nonetheless induce cautiousness when
interpreting the data, which I encourage future research to address.

The validity of the finding that vaccinated had non-significant protection from Feb 22 also has limitations, as relatively
low mortality involving COVID-19 can be an alternative explanation. However, in Note [3], I elaborate extensively on
the issue, concluding that the alternative explanation is not very likely, but I nonetheless encourage cautiousness when
interpreting the data.

This study included those ten years and older. I, therefore, encourage future research to analyze different age cohorts
separately to assess how findings may converge or eventually diverge. As this study merely distinguished between those
vaccinated and those who were not, I also encourage future research to distinguish between those who received one or
more doses and different vaccine types, although it may be methodologically challenging.

Ethics and consent
Ethical approval and consent were not required.

Data availability
UK Office for National Statistics.9 Deaths by vaccination status, England 2023: https://www.ons.gov.uk/peoplepopu-
lationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathsbyvaccinationstatusengland I used the dataset
labeled “Deaths occurring between 1 April 2021 and 31 May 2023 edition of this dataset”, Table 1: Unvaccinated and
Ever vaccinated. The Methods section explains in detail how I modeled the data.

7People in England under 70 years old but clinically extremely vulnerable were prioritized vaccination with those aged between 70-74.34

Hence, they were prioritized early.
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This report investigates the impact of COVID-19 vaccination on mortality in England between mid-
2021 and mid-2023. The author observes that the age-stratified non-COVID mortality rates in the 
vaccinated population increase or remain stable over this period, whilst those in the unvaccinated 
population decrease. The author states that this observation is consistent with a vaccination-
related decline in health. The author also observes periods where the COVID-19-related mortality 
rates in the unvaccinated are higher than those in the vaccinated, potentially showing a protective 
effect of vaccination against COVID-19-related disease. However, the author posits an alternative 
theory based on the unvaccinated population being generally more "unhealthy" (i.e. healthy 
vaccinee effect) as evidenced by higher rates of all-cause and non-covid related mortality in the 
unvaccinated population at the study start. The author claims that their approach can adjust for 
unobserved variables that explain the differences in health between the two comparison groups. 
The author has mixed his methods/reasoning into the report's introduction and results sections. It 
would be better to explore the approach in the methods section and highlight any potential 
limitations. The results should describe any major observations and the theorising should be 
limited to the discussion. Alternatively, the author could be more explicit about the theories he 
wants to test in the methods section; either way, the presentation should be improved. In Figure 
3, the author should highlight how this relates to the other figures by overlaying the data or 
plotting on the same time scale. 
A third of the methods section describes how the author converted the ONS's age-stratified 
mortality rates (per 10000 person-years) to "mortality probability." The author should know that 
this process does not calculate a probability and rescales the given mortality rates. It is the 
equivalent of dividing the age-stratified mortality rates by 12*10000, calculating the age-stratified 
mortality rate per person-month. The report should compare the ONS rates as these are already 
at a more sensible scale. 
The report should also consider explicitly how the ONS definition of COVID-19-related death would 
impact these results. Excluding ICD10 codes U09.9 and U10.9 as COVID-related could bias these 
findings. The author should clearly explain the reasoning around how the assumption that COVID-
19 vaccination does not prevent non-COVID-19 deaths supports the theory that the difference in 
COVID-19 death rates (between unvaccinated and vaccinated) is explainable by inferior health at the 
onset. 
The report does not sufficiently consider alternative explanations for the observed data. While the 
healthy-vaccinee effect might be strong in clinical trials (since these tend to recruit healthy 
volunteers), this effect might not be so strong in mass vaccination campaigns, particularly ones 
like COVID-19 that specifically target vulnerable populations. If we assume that this effect does 
explain the initial difference in non-COVID-19 mortality rates and that many of the unvaccinated 
(but not all, i.e. the vaccine-hesitant) are acutely ill, then we would expect to see a trend towards 
parity in the non-covid mortality rates of the two. As the acutely ill expire (or recover and get 
vaccinated), the mortality rates in the non-vaccinated would reduce in future months. This trend 
would be strong if the vulnerable and very elderly were targeted first for vaccination as they are at 
higher risk of becoming ill later (thus contributing to the mortality rate in the vaccinated 
population). This is to say nothing about the countless other confounding variables that could 
explain temporal differences in mortality across these groups, such as different temporal vaccine 
uptake in different ethnic or SES groups and different rates of adherence to restrictions. 
These alternative theories do not disprove the theory put forward in this report. However, they 
highlight that the methodology here cannot convincingly adjust for the potential health 
differences between the two comparison groups. While improper adjustment for confounding can 
increase bias, that is no excuse to ignore potential confounding. This report must focus on the 
actual observation it is theorising around (i.e. a decrease in the non-covid health gap between the 
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vaccinated and the unvaccinated) and more convincingly explore/counter alternative explanations 
and consider sensitivities to their results. 
In conclusion, this report needs considerable reworking regarding its statistical and 
epidemiological content.
 
Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
No

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
No

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Epidemiology and mathematic modelling. I am not a demographer so I 
cannot comment on any particularities of looking at mortality rates.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 14 Mar 2025
Jarle Aarstad 

Dear Referee 2, 
 
I highly appreciate your time and efforts in giving constructive feedback on my previous 
version of the paper. In the following, you will read how I have addressed your comments. 
For your information, I have also made minor corrections and editions in the text to 
improve accuracy and readability. Hopefully, the revised version will be uploaded shortly.   
 
I look forward to hearing from you. 
 
Sincerely, 
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The author. 
 
 
This report investigates the impact of COVID-19 vaccination on mortality in England 
between mid-2021 and mid-2023. The author observes that the age-stratified non-
COVID mortality rates in the vaccinated population increase or remain stable over this 
period, whilst those in the unvaccinated population decrease. The author states that 
this observation is consistent with a vaccination-related decline in health. The author 
also observes periods where the COVID-19-related mortality rates in the unvaccinated 
are higher than those in the vaccinated, potentially showing a protective effect of 
vaccination against COVID-19-related disease. However, the author posits an 
alternative theory based on the unvaccinated population being generally more 
"unhealthy" (i.e. healthy vaccinee effect) as evidenced by higher rates of all-cause and 
non-covid related mortality in the unvaccinated population at the study start. The 
author claims that their approach can adjust for unobserved variables that explain 
the differences in health between the two comparison groups. 
 
Response: Below, I will address the particular issues you have raised in detail. 
 
The author has mixed his methods/reasoning into the report's introduction and 
results sections. It would be better to explore the approach in the methods section 
and highlight any potential limitations. 
 
Response: I agree with you, and in the revised version, I have removed the methodological 
approach from the Introduction, but mention the following: “To address the research gap 
[explained above in the Introduction], using English data covering 26 months from Apr 21 to 
May 23, 5 I elaborate an achievable approach by comparing all-cause mortality among 
COVID-19 vaccinated and unvaccinated with mortality not involving COVID-19. In the 
Methods section, I explain it in full detail.” 
Also, I highlight more extensively the potential limitations of the approach in the latter part 
of the Discussion, writing as follows: “The validity of the finding that vaccinated had 
significant protection between July 21 and Jan 22 hinges on non-systematic skewness in 
classifying false positives concerning mortality involving COVID-19 and false negatives 
concerning mortality not involving COVID-19. A relevant issue in this regard is that the 
English data excluded ICD10 death certificate codes U09.9 (Post-COVID condition, where the 
acute COVID had ended before the condition immediately causing death occurred) and 
U10.9 (Multisystem inflammatory syndrome associated with COVID-19) as criteria when 
classifying mortality involving COVID-19, but as this was the case only when the U07.1 
(COVID-19, virus identified) or U07.2 (COVID-19, virus not identified) were not mentioned, I 
cannot see substantial skewness in false positives and negatives between vaccinated and 
unvaccinated. The potential limitation may nonetheless induce cautiousness when 
interpreting the data, which I encourage future research to address. The validity of the 
finding that vaccinated had non-significant protection from Feb 22 also has limitations, as 
relatively low mortality involving COVID-19 can be an alternative explanation. However, in 
Note [3], I elaborate extensively on the issue, concluding that the alternative explanation is 
not very likely, but I nonetheless encourage cautiousness when interpreting the data.” 
Please note that the revised text is an extension and further elaboration of the previous text 
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addressing limitations. 
Please also see #4, which addresses revisions I have carried out in the Introduction by 
following advice from the other referee. 
 
The results should describe any major observations and the theorising should be 
limited to the discussion. Alternatively, the author could be more explicit about the 
theories he wants to test in the methods section; either way, the presentation should 
be improved. 
 
Response: In the revision, I have added a paragraph at the end of the Methods section 
where I argue in detail how distinctions between all-cause mortality and mortality not 
involving COVID-19 among vaccinated and unvaccinated, absent of control variables in 
populations with potentially different health statuses at the outset, can assess eventually 
genuine health effects. Please see #18. I agree with the referee that extensive discussions of 
empirical findings should not be conducted in the Results section, but presenting them 
without any interpretation will make it more difficult for the reader to interpret the text, I 
argue. Therefore, I point to findings, and briefly explain their potential meaning. In the 
revision, I have excluded some figures and included them in the Notes section (please see 
#6). As such, I have aimed to reduce the complexity of presenting the data and hope that 
the results are more interpretable. Also, a couple of places in the Results section, I refer to 
my explanation at the end of the Methods section. 
 
In Figure 3, the author should highlight how this relates to the other figures by 
overlaying the data or plotting on the same time scale. 
 
Response: I agree with your point, but unfortunately, it is challenging to carry out as the 
time scales are different; the English data I apply in my study use monthly observations, 
while the Our World in Data uses weekly ones. I find it challenging to convert the different 
time scales into one, as there is no distinct overlap in weekly and monthly observations. 
Moreover, in the revision, I have edited the text in the Results section and Abstract writing, 
“Further strengthening the interpretation was the relatively high mortality not involving 
COVID-19 among the vaccinated, corresponding with excess mortality during much of the 
same period”, as it more precisely reflects the genuine interpretation of the data.   
 
A third of the methods section describes how the author converted the ONS's age-
stratified mortality rates (per 10000 person-years) to "mortality probability." The 
author should know that this process does not calculate a probability and rescales the 
given mortality rates. It is the equivalent of dividing the age-stratified mortality rates 
by 12*10000, calculating the age-stratified mortality rate per person-month. The 
report should compare the ONS rates as these are already at a more sensible scale. 
 
Response: In the revision, I use the term monthly mortality rate per 100,000. (Of course, I 
could have used a yearly rate, but in my opinion, a monthly rate is more logical in the 
current context since I analyze monthly data.) I carry out the exercise, as I do, to assess how 
many died or survived of a population in a given month, vaccinated or unvaccinated, to 
estimate as statistically correct standard errors as possible using logistic regression. 
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The report should also consider explicitly how the ONS definition of COVID-19-related 
death would impact these results. Excluding ICD10 codes U09.9 and U10.9 as COVID-
related could bias these findings. 
 
Response: Thanks for this comment. In the revised version, I address the issue in the 
revision writing as follows: “The validity of the finding that vaccinated had significant 
protection between July 21 and Jan 22 hinges on non-systematic skewness in classifying 
false positives concerning mortality involving COVID-19 and false negatives concerning 
mortality not involving COVID-19. A relevant issue in this regard is that the English data 
excluded ICD10 death certificate codes U09.9 (Post-COVID condition, where the acute 
COVID had ended before the condition immediately causing death occurred) and U10.9 
(Multisystem inflammatory syndrome associated with COVID-19) as criteria when classifying 
mortality involving COVID-19, but as this was the case only when the U07.1 (COVID-19, 
virus identified) or U07.2 (COVID-19, virus not identified) were not mentioned, I cannot see 
substantial skewness in false positives and negatives between vaccinated and unvaccinated. 
The potential limitation may nonetheless induce cautiousness when interpreting the data, 
which I encourage future research to address.” 
 
The author should clearly explain the reasoning around how the assumption that 
COVID-19 vaccination does not prevent non-COVID-19 deaths supports the theory that the 
difference in COVID-19 death rates (between unvaccinated and vaccinated) is explainable 
by inferior health at the onset. 
 
Response: At the end of the Methods section, I write as follows in the revision: “Assuming a 
60% higher all-cause mortality rate among unvaccinated compared to vaccinated, in the 
absence of other information, can have two explanations: (i) the unvaccinated have inferior 
health at the outset compared to the vaccinated or (ii) vaccination protects against 
mortality. In addition, there can be a combination of (i) and (ii). If the mortality not involving 
COVID-19 is also 60% higher among unvaccinated, explanation (i) has more validity. The 
reason is that COVID-19 vaccination unlikely protects against mortality not involving COVID-
19. 16 Conversely, if the mortality rate not involving COVID-19 is equal between 
unvaccinated and vaccinated, explanation (ii) has higher validity. The reason is that there is 
no other likely explanation than a vaccine effect as to why the all-cause mortality among 
unvaccinated compared to unvaccinated is higher than the mortality not involving COVID-
19. Finally, if the mortality not involving COVID-19 is 20% higher among unvaccinated 
compared to the vaccinated, a combination of explanations (i) and (ii) has more validity. I.e., 
20% higher mortality not involving COVID-19 among unvaccinated can be explained as 
inferior health status at the outset, while vaccination protection can explain 33% higher 
mortality among unvaccinated (((1.6/1.2)-1)*100). The explanations hinge on the 
assumption of non-systematic skewness in classifying false positives concerning mortality 
involving COVID-19 and false negatives concerning mortality not involving COVID-19, which 
I address in the Discussion. Further, the explanations hinge on the assumption that the 
mortality involving COVID-19 is not zero, which I address in Note 3.” 
 
The report does not sufficiently consider alternative explanations for the observed 
data. While the healthy-vaccinee effect might be strong in clinical trials (since these 
tend to recruit healthy volunteers), this effect might not be so strong in mass 
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vaccination campaigns, particularly ones like COVID-19 that specifically target 
vulnerable populations. If we assume that this effect does explain the initial 
difference in non-COVID-19 mortality rates and that many of the unvaccinated (but 
not all, i.e. the vaccine-hesitant) are acutely ill, then we would expect to see a trend 
towards parity in the non-covid mortality rates of the two. As the acutely ill expire (or 
recover and get vaccinated), the mortality rates in the non-vaccinated would reduce in 
future months. This trend would be strong if the vulnerable and very elderly were 
targeted first for vaccination as they are at higher risk of becoming ill later (thus 
contributing to the mortality rate in the vaccinated population). This is to say nothing 
about the countless other confounding variables that could explain temporal 
differences in mortality across these groups, such as different temporal vaccine 
uptake in different ethnic or SES groups and different rates of adherence to 
restrictions. These alternative theories do not disprove the theory put forward in this 
report. However, they highlight that the methodology here cannot convincingly 
adjust for the potential health differences between the two comparison groups. While 
improper adjustment for confounding can increase bias, that is no excuse to ignore 
potential confounding. This report must focus on the actual observation it is 
theorising around (i.e. a decrease in the non-covid health gap between the vaccinated 
and the unvaccinated) and more convincingly explore/counter alternative 
explanations and consider sensitivities to their results. 
 
Response: You mention that “[w]hile the healthy-vaccinee effect might be strong in clinical 
trials (since these tend to recruit healthy volunteers), this effect might not be so strong in 
mass vaccination campaigns, particularly ones like COVID-19 that specifically target 
vulnerable populations.” Considering that statement, I cannot see that it aligns with the UK 
Office for National Statistics stating that “rates for COVID-19 unvaccinated adults in England 
“were higher for Black Caribbean, Black African and White Other ethnic groups. Rates were 
also higher for those living in deprived areas, who have never worked or are long-term 
unemployed, who are limited a lot by a disability, … or who are male.” Nor does it align with 
vaccine hesitancy (to which I refer in the revision), and Norwegian data showing much 
higher mortality among young unvaccinated in a population where practically zero young 
people died of COVID-19. Also, in the revised version, I explain in detail why vaccination 
cannot explain the difference in mortality not involving COVID-19. From my reading off the 
comment, it seems that the referee points to the dynamic of the group of people being 
transferred from the group of unvaccinated to the group of vaccinated during the time 
studied. That is definitely a relevant issue, which I have addressed in the Discussion, writing 
as follows (the text in the paper includes relevant references): “During the study period, a 
share of people in the unvaccinated group were transferred to the vaccinated. Assuming 
they had inferior health status at the outset, it may explain the relative increase (decrease) 
in mortality among the vaccinated (unvaccinated). However, those who remained 
unvaccinated, on the contrary, had inferior health status at the outset, making the above 
reasoning implausible. Ceteris paribus, one may even oppositely conclude that it would 
decrease (increase) relative mortality among vaccinated (unvaccinated). (In Note 7, I add: 
“People in England under 70 years old but clinically extremely vulnerable were prioritized 
vaccination with those aged between 70-74. Hence, they were prioritized early.”) Since most 
elderly candidates had been offered vaccine before Apr 21, I nonetheless assume the 
estimates were not substantially skewed over the study period, as relatively few people die 
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in younger age cohorts.” 
 
In conclusion, this report needs considerable reworking regarding its statistical and 
epidemiological content. 
 
Response: Above, you will read how I have addressed the issues raised.  

Competing Interests: No competing interests were disclosed.
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The temporal protection and declining health of the COVID-19 vaccinated in England: A 26-month 
comparison of the mortality involving and not involving COVID-19 among vaccinated vs. 
unvaccinated 
 
The topics of this paper is interesting but the structure and content must be revised, and results 
have to be  explained by authors. 
 
Title has to be shorter, indicating the period under study.  
 
Abstract has to clarify the goal and health policy implications to face the next pandemics similar to 
COVID-19. 
 
Introduction has to better clarify the research questions of this study, indicating the gap presents 
in literature that this study endeavors to cover,  and provide more theoretical background about 
these topics. After that authors can focus on the topics of this study to provide a correct analysis 
for fruitful discussion (See suggested readings that must be all read and used in the text).  
 
 
The methods of this study is not clear. The section of Materials and methods must be re-
structured with the following three sections: 
•    Sample and data 
•    Measures of variables 
•    Models and Data analysis procedure.  
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Results.  
Figure 1 and 2 are not clear for readers. First clarify the measure on y-axis. Second I suggest 
merging some of them. The legend is not clear and has to be put for all graphs. Lines are better 
than dots, using continuous vs. dotted lines for vaccinated vs. unvaccinated. In Figure 1, C1 and C2 
have the same title… 
Insert a vertical line in figures to divide the COVID and post-covid period to be clear. 
Frankly these figures are messy. Do other better and clearer otherwise the information about 
results are useless.  
The paper has a lot of figures/graphs (in Figure 1 and 2) that are difficult to digest, some of them 
can be put in appendix and inserting in the text the most important ones to improve the 
readability… 
 
Discussion.  
First, authors have to synthesize the main results in a simple table to be clear for readers and then 
show what this study adds compared to other studies.  
Although the Results section provides a detailed description of the data collected and analyzed, 
there needs to be a more critical synthesis and comparison of the findings with the literature. 
Better comment on whether the results were expected for each set of findings; go into greater 
depth to explain unexpected findings. If appropriate, note any unusual or unanticipated patterns 
or trends that emerged from your results (directly in figures) and explain their meaning 
concerning the research problem under study here. 
Unvaccinated have higher all causes of mortality during the COVID-19 because there was some 
restrictions to make diagnostics or to have access to hospitals?    
Moreover, the higher mortality of vaccinated can be due to the effects of vaccines on immune 
system that has created some disorder to face diseases.  
 
Moreover, either compare your results with the findings from other studies or use the studies to 
support results. Insert a claim for how the results can be applied more generally, beyond 
England.  
Authors have to describe lessons learned, proposing recommendations that can help improve a 
next pandemic crises, or highlighting best practices. 
 
The conclusion is better as an autonomous section. Conclusion has not to be a summary, but 
authors have to focus on manifold limitation. In addition, now the Conclusion does not adequately 
discuss the theoretical and managerial implications of the study. Discuss better how a gap in 
literature has been addressed. Make sure you clarify: 1) Theoretical Implications, 2) Policy 
Implications based on health systems improvement and good governance to face next 
emergencies, and 3) Future Research. 
 
Overall, then, the paper is interesting, but Theoretical framework is weak, and some results create 
confusion… structure of the paper has to be improved; study design, discussion and presentation 
of results have to be clarified using suggested comments. 
 
Suggested readings of relevant papers that have to be read and used to improve the paper. 
 
Harrison, C.,et al., 2024 1    
 
Meyer, C.et al., 2023.2    
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Dear Referee 1, 
 
I highly appreciate your time and efforts in giving constructive feedback on my previous 
version of the paper. In the following, you will read how I have addressed your comments. 
For your information, I have also made minor corrections and editions in the text to 
improve accuracy and readability. Hopefully, the revised version will be uploaded shortly.   
 
I look forward to hearing from you. 
 
Sincerely, 
 
The author. 
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1. The temporal protection and declining health of the COVID-19 vaccinated in England: A 
26-month comparison of the mortality involving and not involving COVID-19 among 
vaccinated vs. unvaccinated 
 
The topics of this paper is interesting but the structure and content must be revised, and 
results have to be  explained by authors. 
 
Response: Thanks for this overall positive feedback. Below, you will read how I have 
addressed each of your comments. 
 
2. Title has to be shorter, indicating the period under study.  
 
Response: In the revision, the title is shortened and indicates the period under study. It 
reads as follows: “Mortality involving and not involving COVID-19 among vaccinated vs. 
unvaccinated in England between Apr 21 and May 23” 
 
3. Abstract has to clarify the goal and health policy implications to face the next pandemics 
similar to COVID-19. 
 
Response: In the revision, I added the following sentences at the end of the Abstract: “An 
implication of the study, which particularly has relevance for future pandemics, is that 
COVID-19 vaccinated may have a limited time window of protection and can even be 
exposed to detrimental health consequences. The pattern should be followed up over an 
extended period in future research. Also, future research should examine different age 
groups, vaccination types, and the number of doses given.” 
 
4. Introduction has to better clarify the research questions of this study, indicating the gap 
presents in literature that this study endeavors to cover, and provide more theoretical 
background about these topics. After that authors can focus on the topics of this study to 
provide a correct analysis for fruitful discussion (See suggested readings that must be all 
read and used in the text).  
 
Response: The Introduction has been substantially revised. The initial part of the first 
paragraph is largely unaltered, except that I address the concept of vaccine hesitancy and 
also include relevant references. The last sentences of the first paragraph, on the other 
hand, are novel, illustrating with Norwegian data that (1) COVID-19 vaccinated and 
unvaccinated have different health status at the outset and (2) including control variables 
can make estimates less, not more, accurate. I believe that the above issues better address 
the study’s theoretical background concerning previous relevant research and substantial 
argument. The second paragraph addresses the study’s research gap. Also, I explain there 
that I will empirically study English data covering 26 months from Apr 21 to May 23, but 
following your recommendation, I just briefly mention the methodological approach and 
emphasize that I will explain it in detail in the Methods section. In the third paragraph, I 
explicitly address the study’s research question and major contribution. In the 
Introduction’s final paragraph, I added more references concerning the literature on 
COVID-19 vaccination and outcomes. Finally, I conclude the Introduction by stating the 
following: “Applying my approach to the English data, I particularly contribute to the 
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research on the link between COVID-19 vaccination and mortality, as most previous studies 
have been carried out in non-randomized contexts and, accordingly, even in the presence of 
control variables, exposed to challenges concerning validity addressed above.” 
 
5. The methods of this study is not clear. The section of Materials and methods must be re-
structured with the following three sections: 
•    Sample and data 
•    Measures of variables 
•    Models and Data analysis procedure.  
 
Response: In the revision, I have followed your recommendation. The new subsections 
include extended and hopefully substantially improved information about the study’s 
methodology concerning the requested issues. Please also see #16 and #18. 
 
6. Results.  
Figure 1 and 2 are not clear for readers. First clarify the measure on y-axis. Second I suggest 
merging some of them. The legend is not clear and has to be put for all graphs. Lines are 
better than dots, using continuous vs. dotted lines for vaccinated vs. unvaccinated. In Figure 
1, C1 and C2 have the same title… 
Insert a vertical line in figures to divide the COVID and post-covid period to be clear. 
Frankly these figures are messy. Do other better and clearer otherwise the information 
about results are useless.  
The paper has a lot of figures/graphs (in Figure 1 and 2) that are difficult to digest, some of 
them can be put in appendix and inserting in the text the most important ones to improve 
the readability… 
 
Response: In the revision, I have followed your suggestions. All figures now include 
explanations of the vertical axes. Also, I have moved Figures 1 C1 and C2 to the Notes 
section (in the revision, they are part of Figure 5). (Figures 1 C1 and C2 had the same title 
because they were identical, except for different scaling.) Similarly, I have added Figure 2C 
to the Notes section. In the revision, it is Figure 6. Finally, Figure 2D is a separate figure in 
the revision, named Figure 3. 
Concerning legends, I have done my utmost to use them as a tool to maximize graph 
readability. 
You note that lines are better than dots. I would agree if the observations were linear, but 
since I study months as dummy observations, I find it more correct to include them as dots. 
Also, from my experience, it is normal to include observations as dots in other studies when 
dealing with time periods. Independent of opinion, I argue that the new figures are clearer 
to read as they are larger, particularly on the vertical axes. 
You note that I should include a vertical line in the figures “to divide the COVID and post-
covid period”, but all months in the data include the COVID period. 
 
7.   Discussion.  
First, authors have to synthesize the main results in a simple table to be clear for readers 
and then show what this study adds compared to other studies.  
Although the Results section provides a detailed description of the data collected and 
analyzed, there needs to be a more critical synthesis and comparison of the findings with 
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the literature. Better comment on whether the results were expected for each set of 
findings; go into greater depth to explain unexpected findings. If appropriate, note any 
unusual or unanticipated patterns or trends that emerged from your results (directly in 
figures) and explain their meaning concerning the research problem under study here. 
Unvaccinated have higher all causes of mortality during the COVID-19 because there was 
some restrictions to make diagnostics or to have access to hospitals?    
Moreover, the higher mortality of vaccinated can be due to the effects of vaccines on 
immune system that has created some disorder to face diseases.  
 
Response: The first part of the Discussion has been edited a lot. First, I address the study’s 
core finding. Then, I address how they contribute to and align with the research literature. 
Concerning “a more critical synthesis and comparison of the findings with the literature” 
and the assessment of “deeper findings” I argue in the revision that “the study’s perhaps 
major contribution was to elaborate a useful tool to compare non-randomized groups in the 
absence of control variables, which even in their presence can even make statistical 
conclusions less, not more, accurate. Thus, as most previous studies on the link between 
COVID-19 vaccination and mortality have been carried out in non-randomized contexts and, 
accordingly, even in the presence of control variables exposed to challenges concerning 
validity, this study has illustrated and applied a useful tool to address those limitations. 
Moreover, I argue that the tool has general applicability as it can also be used in other 
research contexts.” 
Concerning “unexpected” findings, I do not address the topic explicitly but emphasize that 
my approach has concluded that the vaccine likely has had a temporal but declining effect. 
Also, I show how the effect in the long term can be detrimental. These different findings 
align with the established research literature. 
You write that “Unvaccinated have higher all causes of mortality during the COVID-19 
because there was some restrictions to make diagnostics or to have access to hospitals?” 
That may be a possibility, but if yes, it aligns with the non-randomized difference between 
vaccinated and unvaccinated, which this study has emphasized in particular. 
Finally, you write that “the higher mortality of vaccinated can be due to the effects of 
vaccines on immune system that has created some disorder to face diseases”, and I agree 
with you. However, in line with your comment I refer to studies indicating that the vaccine 
can have adverse effects, but addressing your issue in detail, I argue is beyond the scope of 
the study. 
 
8. Moreover, either compare your results with the findings from other studies or use the 
studies to support results. Insert a claim for how the results can be applied more generally, 
beyond England.  
Authors have to describe lessons learned, proposing recommendations that can help 
improve a next pandemic crises, or highlighting best practices. 
 
Response: I argue that the Discussion should address findings and contributions. Going 
very much more into detail by adding new research streams, I believe would increase the 
complexity and perhaps even blur my main objective for carrying out the analyses as I did. 
However, I have added a new section, “Implications”, to address some of your issues and 
refer to your suggested studies. 
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9. The conclusion is better as an autonomous section. Conclusion has not to be a summary, 
but authors have to focus on manifold limitation. In addition, now the Conclusion does not 
adequately discuss the theoretical and managerial implications of the study. Discuss better 
how a gap in literature has been addressed. Make sure you clarify: 1) Theoretical 
Implications, 2) Policy Implications based on health systems improvement and good 
governance to face next emergencies, and 3) Future Research. 
 
Response: I believe the revised Discussion better addresses the issues the referee has 
raised. 
 
10. Overall, then, the paper is interesting, but Theoretical framework is weak, and some 
results create confusion… structure of the paper has to be improved; study design, 
discussion and presentation of results have to be clarified using suggested comments. 
 
Response: I hope and believe that my revisions, which I have commented on elsewhere in 
this referee report, have improved the paper concerning theoretical framework, structure, 
study design, and the presentation of results. 
 
11. Suggested readings of relevant papers that have to be read and used to improve the 
paper. 
Harrison, C.,et al., 2024 1    
Meyer, C.et al., 2023.2    
Coccia M. 2023. 3 
Halford, F., et al., 2024. 4     
Coccia, M. and Benati, I. (2024), 5 
Griggs, E.P., et., 2024. 6   
Mink, S., et al., 2024. 7     
Coccia M. 2022. 8 
Jones, R.P., Ponomarenko, A. 2023. 9     
Kirwan, P.D., et al., 2022. 10     
Wekking, D., et al., 2024. 11 
 
Response: In the revision, I incorporate your suggested references (in addition to other 
references) as follows: “COVID-19 vaccination has been recommended to most population 
groups, including people with comorbidities (Wekking et al., 2024). Studies have further 
indicated that COVID-19 vaccination can prevent mortality (Halford et al., 2023; Harrison et 
al., 2024; Kirwan et al., 2022), but along with research showing that antibody levels were a 
superior predictor (Mink et al., 2024), the effect declines, and research has even shown ‘a 
positive correlation between people fully vaccinated and COVID-19 mortality’ (Coccia, 2023a, 
p. 1353).” I refer to Meyer, C.et al. (plus another reference) in the following sentence (at the 
beginning of the Introduction): “The statement aligns with vaccine hesitancy research 
(Lamot & Kirbiš, 2024; Meyer et al., 2023) and further indicates that unvaccinated have 
inferior health at the outset compared to vaccinated, inducing biased comparisons as the 
groups are not randomly assigned.” I refer to Jones, R.P., Ponomarenko, A. 2023 in Note 6, 
writing as follows: “For an extensive review of all-cause mortality in England and Wales, 
please see Jones and Ponomarenko (2023).” 
Concerning the incorporated references to Coccia M. 2022, Coccia, M. and Benati, I. (2024), 
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and Griggs, E.P., et., 2024, please see #8.  
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