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ABSTRACT

BACKGROUND: The purpose of this study was to describe and evaluate the nature and methodology of

reports and appropriateness of conclusions in The Morbidity and Mortality Weekly Report (MMWR) per-

taining to masks. Because MMWR has substantial influence on United States health policy and is not

externally peer-reviewed, it is critical to understand the scientific process within the journal. Mask policies

have been highly influenced by data published in the MMWR.

METHODS: Retrospective cross-sectional study of MMWR publications pertaining to masks through 2023.

Outcomes included study design, whether the study was able to assess mask effectiveness, if results were

statistically significant, if masks were concluded to be effective, if randomized evidence or conflicting

data were mentioned or cited, and appropriateness of causal statements.

RESULTS: There were 77 studies, all published after 2019, that met our inclusion criteria. The most com-

mon study design was observational without a comparator group: 22/77 (28.6%); 0/77 were randomized;

23/77 (29.9%) assessed mask effectiveness; 11/77 (14.3%) were statistically significant, but 58/77

(75.3%) stated that masks were effective. Of these, 41/58 (70.7%) used causal language. One mannequin

study used causal language appropriately (1.3%). None cited randomized data; 1/77 (1.3%) cited conflict-

ing evidence.

CONCLUSIONS: MMWR publications pertaining to masks drew positive conclusions about mask effective-

ness >75% of the time despite only 30% testing masks and <15% having statistically significant results.

No studies were randomized, yet over half drew causal conclusions. The level of evidence generated was

low and the conclusions were most often unsupported by the data. Our findings raise concern about the

reliability of the journal for informing health policy.

� 2023 Elsevier Inc. All rights reserved. � The American Journal of Medicine (2024) 137:154−162

KEYWORDS: Centers for Disease Control and Prevention; Health policy; Masks; Medical evidence; Public health
INTRODUCTION
Prior to the COVID-19 pandemic, pooled randomized data1

on surgical and N95 respirator masks in the community and
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health care setting failed to demonstrate evidence of effi-

cacy against influenza or influenza-like illness. In March of

2020, the Centers for Disease Control and Prevention
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(CDC) did not generally recommend mask wearing for

healthy people,2 consistent with the advice from the US

Surgeon General.3 Over several weeks in March and early

April 2020, a coordinated social media campaign to recom-

mend masks began.4 Then on April 3, 2020, the CDC rec-

ommended that people ages 2 years and older wear a cloth

face covering in public.5 On July 15th, 2020, the CDC
CLINICAL SIGNIFICANCE

� We identified a strong tendency for
Morbidity and Mortality Weekly Report
(MMWR) publications to make causal
claims about mask effectiveness that
were unsupported by the data.

� Over 60% of the included studies con-
cluded that masks were effective with-
out statistically significant evidence to
support this.

� For clinicians, simply reading the
report conclusions pertaining to masks
in MMWR may be misleading for advis-
ing patients and making health policy
recommendations.
Director recommended all Ameri-

cans start wearing masks as a way

to “get the epidemic under

control,”5,6 citing a Morbidity and

Mortality Weekly Report (MMWR)

study involving 2 hairstylists in

Missouri.7 That coming Fall of

2020, universal masking in schools

and daycares was recommended by

the CDC8 and widespread mandates

were enacted at the state, district,

and county levels for children as

young as 2 years. Masking on pub-

lic transportation was required by

federal mandate starting January of

2021.9

MMWR is a weekly scientific

journal without external peer

review overseen by the CDC to

publish data on nationally notifiable
infectious diseases, which can then be used for program

planning, evaluation, and policy development.10 It is con-

sidered their primary avenue for disseminating scientific

information and is often referred to as “the voice of

CDC.”10 The review and publication process at this journal,

the levels of evidence generated, and the extent to which

the studies published in this journal represent and advance

current international scientific understanding remain largely

opaque to the general public.

The aim of the present study was to evaluate all studies

published in MMWR pertaining to masks, looking specifi-

cally at what conclusions were drawn about mask effec-

tiveness and whether or not the conclusions were

appropriate given the data presented. If causality was

inferred, we determined whether or not this was appropri-

ate, given the study’s methodology. Secondary aims

included describing multiple study characteristics, includ-

ing study type, number of authors, if some or all of the

authors were from the CDC, and whether or not studies

cited randomized or conflicting data.
METHODS

Study Identification and Data Abstraction
We sought to assess MMWR face mask studies by search-

ing PubMed using 2 search strategies: 1) (“MMWR. Mor-

bidity and mortality weekly report”[Journal]) AND (“face

covering”) AND (covid); 2) (“MMWR. Morbidity and mor-

tality weekly report”[Journal]) AND (mask) AND (covid).
The searches were done on June 8, 2023. For the initial

search, we included all studies, regardless of study design

or publication date, and we did not have any restriction cri-

teria in the search. After reviewing articles, we removed

guidance documents and an article that was a figure only

(eg, no methods).

From each study, we abstracted the study design, setting,
general age of participants (chil-

dren, adolescents, adults, older

adults), number of people in the

analysis, number of study authors, if

there was a control or comparator

group (yes or no) and if yes, how

many were masked vs unmasked,

the geographic region, whether the

study tested masks, whether there

was a conclusion made about mask

effectiveness, if causal language

was used, and if yes, whether it was

used appropriately (methodology

permitted causal inference); if the

conclusions matched with the study

findings (ie, the conclusions about

masks were supported by the

results); whether the study pointed

to other evidence of mask efficacy/

effectiveness and the source of evi-
dence; if randomized data on masking were cited; and if

conflicting data were cited or mentioned. Information was

also obtained on the number of authors per study and

whether or not any of the authors were affiliated with the

CDC.

We defined geographic region of the United States as

such: Far West (Wash, Ore, Calif, Nev, Alaska, Hawaii),

Rocky Mountain (Mont, Idaho, Wyo, Utah, Colo), Plains

(ND, SD, Minn, Iowa, Neb, Kan, Mo), Southwest (Ariz,

NM, Okla, Texas), Great Lakes (Wis, Mich, Ill, Ind, Ohio),

Southeast (Ark, La, Miss, Ala, Ga, Fla, Ky, Tenn, WVa,

Va, NC, SC), Mideast (NY, Pa, NJ, Md, Del), and New

England (VT, NH, Mass, Conn, Maine, RI).

Multicomponent mitigation strategy studies were con-

sidered as testing masks, if masks were specifically identi-

fied as being one of the components. We coded each study

as testing masks or not if it included any type of control or

comparison group or time period. We coded study results

as being indeterminate for studies that did not test masking,

no difference/negative if masking was no better, and posi-

tive if numbers were more favorable for masking, even if

there were no formal statistical tests conducted. We then

determined whether or not the studies testing masks had sta-

tistically significant results.

We coded the study’s conclusions about masking,

according to the authors’ conclusion statements at the end

of the abstract/discussion as favorable for masking or neu-

tral (no difference). This coding was done independently by

2 people (AH and TBH). Causal language was defined as

using terms such as “can,” “likely,” “led to,” or otherwise
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drawing definitive conclusions about mask effectiveness

that was not based on references to other studies. We

defined “appropriate” use of causal language as those that

had a randomized design or observational methodology,

which permitted causal inference.
Statistical Analysis
We presented descriptive characteristics and compared fre-

quencies of study characteristics between studies testing

mask efficacy or effectiveness and those that do not test

mask efficacy or effectiveness. We used Chi-square and

Wilcoxon rank sum test to determine differences between

groups. We conducted all statistical analysis in R statistical

software (version 4.6.1). Using package ‘irr’, we calculated

a kappa statistic to measure the amount of agreement in

whether the study determined a mask to be effective or not

(including not determined). We also calculated a kappa sta-

tistic to determine whether the study authors used causal

language in describing their results.
Ethics Approval
In accordance with 45 CFR x46.102(f), this study was not

submitted for University of California, San Francisco insti-

tutional review board approval because it involved publicly

available data and did not involve individual patient data.
Patient and Public Involvement
Patients or the public were not involved in the design, con-

duct, or reporting, or dissemination plans of our research.
RESULTS
Our search identified 83 MMWR published studies on

PubMed, all of which were published after 2019. We

excluded 5 guidance documents and a search result that

was a stand-alone figure. Of the included 77 studies, 23

(29.9%) studies were graded as assessing mask effective-

ness, with the remaining 54 (70.1%) not having the method-

ology to do so. Seventy-two studies (93.5%) pertained to

severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2), one pertained to SARS-CoV-2 and influenza co-

infection, 3 studies pertained mainly to influenza, and one

pertained to rhino- and enteroviruses.

No studies met our inclusion criteria through 2019.

Thirty studies were published in 2020; 33 were published in

2021; and 14 were published in 2022. The median number

of participants was 558 (interquartile range [IQR] 171,

2964). The median number of authors was 13 (IQR 9, 26);

total listed authors, including duplicates, was 1544. Seventy

studies (90.9%) had one or more authors affiliated with the

CDC.

The kappa statistic for intra-author agreement in the

determination of whether studies made a conclusion about

masks was 0.69 (P < .0001), and the kappa statistic for the

use of causal language was 0.66 (P < .0001). These num-

bers suggest that the agreement was substantial for both.
Study characteristics, stratified by whether or not masks

were tested for effectiveness, are shown in Table 1 and

described in detail in the Supplementary Material (available

online). Seventy-five of 77 studies (97.4%) were from the

United States alone, one was from Chile, and one was from

multiple countries. All geographic regions were repre-

sented, with 32/77 (41.6%) using multi-state data. The most

common study design was observational, without a control

or comparator group (22/77; 28.6%). All age groups were

represented. The most common setting was community (35/

77; 45.5%), followed by kindergarten through high school

(13/77; 16.9%). The characteristics of the 77 studies, by

whether or not they had appropriate methodology to test

masks, are described in the Supplementary Material.

In the Figure, we show a total of 23/77 (29.9%) identi-

fied studies that assessed the effectiveness of masks, how-

ever, 58/77 (75.3%) stated that masks were effective. Of

these 58 studies, 41 (70.7%) used causal language and 40

(69.0%) used causal language inappropriately. One manne-

quin study allowed causal inference. Eleven of 77 (14.3%)

found a statistically significant inverse relationship between

masking and cases. No studies (0/77; 0%) were random-

ized. Four of 77 (5.2%) had a numerically higher number of

cases in the mask group than the comparator group, but all

4/4 (100%) concluded that masks were effective. Of all

publications included, 0/77 (0.0%) cited a randomized

study or review of only randomized studies. Of all 58 stud-

ies stating that masks were effective, only one (1.7%),

which mainly focused on influenza,11 mentioned conflicting

data on mask effectiveness.

Table 27,12−21 shows examples of language used in mul-

tiple MMWR studies that did not have appropriate method-

ology to draw conclusions about the effectiveness of

masking.

Table 3 shows the data characteristics of the included

MMWR studies, overall and stratified by the testing of

masks or not.

As shown in Table 4, of the studies that evaluated masks,

22/22 (100%) concluded that masks were effective; 18/22

(81.8%) reported results favoring masks; 13/22 (59.1%)

tested for statistical differences; and 12/22 (54.5%) were

statistically significant.

Details about the included studies and grading of subjec-

tive endpoints are publicly available at the following

GitHub repository: https://github.com/tracybethhoeg/

mmwrmasks under an MIT license.
DISCUSSION
We found that, among the 77 studies identified pertaining to

masks published in MMWR, 30% tested the effectiveness

of masks, with 14% having statistically significant results,

yet over 75% of all 77 studies concluded that masks were

effective. Of the 5% that reported higher case rates in the

masked group than the comparator group, all concluded

that masks were effective. MMWR studies consistently

drawi conclusions about mask effectiveness without

https://github.com/tracybethhoeg/mmwrmasks
https://github.com/tracybethhoeg/mmwrmasks


Table 1 Study Characteristics of Morbidity and Mortality Weekly Report Studies Mentioning Masks or Face Coverings, Stratified by Whether
Mask Effectiveness Was Tested

All Studies (N = 77) Studies Not Assessing the
Effectiveness of Masks
(n = 54)

Studies Assessing the
Effectiveness of Masks
(n = 23)

P Value, Chi-Square or
Wilcoxon Rank Sum

Age group, n (%) .55
Adolescents 2 (2.6) 1 (1.9) 1 (4.3)
Adults 24 (31.2) 17 (31.5) 7 (30.4)
All 26 (33.8) 17 (31.5) 9 (39.1)
Children/adolescents 12 (15.6) 9 (16.7) 3 (13.0)
Children/adults 5 (6.5) 5 (9.3) 0 (0.0)
Children 6 (7.8) 3 (5.6) 3 (13.0)
Older adults 2 (2.6) 2 (3.7) 0 (0.0)

Sample size, median (IQR) 558 (171, 2964) 584 (158, 2493) 390 (261, 2893) .85
Geographical region, n (%) .12
Far West 6 (7.8) 5 (9.3) 1 (4.3)
Great Lakes 9 (11.7) 9 (16.7) 0 (0.0)
Mideast 5 (6.5) 2 (3.7) 3 (13.0)
Multistate/National 32 (41.6) 23 (42.6) 9 (39.1)
New England 3 (3.9) 3 (5.6) 0 (0.0)
Non-US 1 (1.3) 1 (1.9) 0 (0.0)
Plains 5 (6.5) 3 (5.6) 2 (8.7)
Rocky Mountain 3 (3.9) 2 (3.7) 1 (4.3)
Southeast 8 (10.4) 4 (7.4) 4 (17.4)
Southwest 4 (5.2) 1 (1.9) 3 (13.0)
US and non-US 1 (1.3) 1 (1.9) 0 (0.0)

Setting, n (%) .5
Childhood early care and
education settings

2 (2.6) 2 (3.7) 0 (0.0)

College campus 3 (3.9) 2 (3.7) 1 (4.3)
Community 35 (45.5) 23 (42.6) 12 (52.2)
Event 10 (13.0) 8 (14.8) 2 (8.7)
Health care workers 2 (2.6) 1 (1.9) 1 (4.3)
Homeless 1 (1.3) 1 (1.9) 0 (0.0)
Hospitalized patients 3 (3.9) 3 (5.6) 0 (0.0)
Older adult residence 2 (2.6) 2 (3.7) 0 (0.0)
Outpatient 2 (2.6) 0 (0.0) 2 (8.7)
Kindergarten through high
school

13 (16.9) 9 (16.7) 4 (17.4)

Specialty group/navy/sport 4 (5.2) 3 (5.6) 1 (4.3)
Study design, n (%) < .001
Case-control 7 (9.1) 2 (3.7) 5 (21.7)
Cross-sectional 11 (14.3) 10 (18.5) 1 (4.3)
Mannequin 2 (2.6) 0 (0.0) 2 (8.7)
Modeling 2 (2.6) 1 (1.9) 1 (4.3)
Observational - comparative
time period

4 (5.2) 0 (0.0) 4 (17.4)

Observational -comparator/
control group

10 (13.0) 3 (5.6) 7 (30.4)

Observational − no compara-
tor/control group

22 (28.6) 22 (40.7) 0 (0.0)

Observational - pre/post 2 (2.6) 0 (0.0) 2 (8.7)
Outbreak investigation 17 (22.1) 16 (29.6) 1 (4.3)

Number of authors; median (IQR) 13 (9, 26) 13 (10, 25) 12 (9, 31) .91
Authors affiliated with the
CDC = yes (%)

70 (90.9) 49 (90.7) 21 (91.3) 1

CDC = Centers for Disease Control and Prevention; IQR = interquartile range.
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Figure Select characteristics of the 77Morbidity and Mortality Weekly Report (MMWR) publi-

cations pertaining to masks.
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supporting evidence. This is particularly problematic and

difficult to justify considering that the totality of random-

ized evidence about the use of surgical or N95 masks to pre-

vent the spread of respiratory viruses has been negative.1,22

Over 50% of the identified studies used causal language

in their conclusions about mask effectiveness. Only one of

these studies, which was a mannequin study, had methodol-

ogy that permitted causal inference. In other words, the

remaining 40 studies used language that indicated with cer-

tainty that masks lower transmission rates despite the fact

that their results found, at most, a correlation. Twenty-five

of these 40 studies, however, did not even test mask effec-

tiveness. We have provided examples of study conclusions,

which stated that masks resulted in case reductions, despite

the fact that none of the studies had the appropriate method-

ology to assess mask effectiveness (Table 2). There were a

total of 25 studies that did not evaluate masks but made

causal claims about their effectiveness. It is important to

note that the one identified study, which permitted causal

inference, was a study of particle filtration on manne-

quins,23 with unknown relevance for human health.
The inappropriate use of causal language used in

MMWR studies was also adopted directly by the CDC

director when she cited an observational phone survey,

which also happened to be included in the present analy-

sis,24 stating to the public, “Masks can help reduce your

chance of #COVID19 infection by more than 80%.”25 This

referenced study found an association between respondents’

recollection about mask wearing and self-reported COVID-

19 tests, which was nonsignificant for cloth masks.

A number of studies that were particularly influential in

shaping policy recommendations around masking in the

public and schools were not even among the studies that

attempted to properly evaluate masks, as they had no con-

trol group or comparative time period. These studies

included the investigation of 2 Missouri hairdressers,7 the

Georgia overnight camp outbreak investigation,16 and the

Marin County, California school outbreak investigation.17

None of these had methodology that permitted an evalua-

tion of mask effectiveness, but they nonetheless drew con-

clusions about mask effectiveness (Table 2), which were

then rapidly communicated to the public via the CDC.



Table 2 Select Conclusion Statements Indicating a Causal Relationship Between Mask Wearing and Decreased Case Rates/Transmission
from MMWR Mask Studies that Failed to Find Evidence of Mask Effectiveness

Study and Date Conclusion Statement Control Group/Time Period Provided Evidence of
Mask Effectiveness

Outbreak investigation of 2 Mis-
souri hairdressers
7/14/20207

“Consistent and correct use of face
coverings, when appropriate, is an
important tool for minimizing
spread of SARS-CoV-2.”

No No

Georgia camp outbreak investi-
gation
8/7/202016

“Consistent and correct use of cloth
masks should be emphasized as
important strategies for mitigat-
ing transmission.”

No No

Investigation of university soc-
cer team outbreaks
10/30/202212

“Improved strategies to promote
mask use and social distancing
among college-aged adults need
to be implemented.”

No No

Hopi Tribe outbreak investiga-
tion
11/6/202013

“This investigation highlights the
need for. . . encouraging consis-
tent mask wearing.”

No No

Household transmission in Wis-
consin and Tennessee
11/6/202014

“All household members wearing a
mask in shared spaces, can reduce
the probability of household
transmission.”

No No

Georgia school outbreak investi-
gation
3/12/202115

“Correct mask use and physical dis-
tancing, even after educators are
vaccinated, will be critical.”

No No

Transmission in Salt Lake City,
Utah Elementary Schools
3/26/202118

“Schools can be opened safely with
minimal in-school transmission
when critical prevention strategies
including mask use are
implemented.”

No No

Outbreaks at a youth camp and
men’s conference
9/3/202119

“This investigation underscores the
impact of secondary SARS-CoV-2
transmission during large events
such as camps and conferences
when COVID-19 prevention strate-
gies, including vaccination, mask-
ing, physical distancing, and
screening testing, are not
implemented.”

No No

Marin County Elementary School
outbreak
9/3/202117

“Strict adherence to multiple non-
pharmaceutical prevention strate-
gies, including masking, are
important to ensure safe school
instruction.”

No No

Evaluation of a test to stay (TTS)
strategy in Lake County, Ill
12/31/202120

“TTS strategy with multiple preven-
tion components, including mask-
ing and physical distancing,
resulted in low secondary trans-
mission of SARS-CoV-2 in K-12
schools in Lake County, Illinois.”

No No

Antigen test positivity after
COVID-19 isolation
2/25/202221

“The high percentage of positive
antigen test results during the 5-
9 days after symptom onset rein-
forces the importance of correct
and consistent mask use during
this period.”

No No

MMWR = Morbidity and Mortality Weekly Report; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.
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Table 3 Data Characteristics of Morbidity and Mortality Weekly Report Publications Mentioning Mask or Face Covering (n = 77)

All Studies (N = 77) Studies Not Assessing the
Effectiveness of Masks (n = 54)

Studies Assessing the
Effectiveness of Masks (n = 23)

P Value, Chi-Square

Conclusion supportive of
masks = yes (%)

58 (75.3) 36 (66.7) 23 (100.0) .016

Results (%) < .001
Positive 19 (24.7) 1 (1.9) 18 (78.3)
Indeterminate 54 (70.1) 53 (98.1) 1 (4.3)
No difference 4 (5.2) 0 (0.0) 4 (17.4)

Tested for statistical differ-
ence (%)

< .001

Yes 15 (19.5) 0 (0.0) 15 (65.2)
No 10 (13.0) 2 (3.7) 8 (34.8)
Not applicable 52 (67.5) 52 (96.3) 0 (0.0)

Use of causal language (%) .009
Yes 41 (53.2) 25 (46.3) 16 (69.6)
No 19 (24.7) 12 (22.2) 7 (30.4)
Not applicable 17 (22.1) 17 (31.5) 0 (0.0)

Appropriate use of causal lan-
guage (%)

.011

Yes 1 (1.3) 0 (0.0) 1 (4.3)
No 40 (51.9) 25 (46.3) 15 (65.2)
Not used 19 (24.7) 12 (22.2) 7 (30.4)
Not applicable 17 (22.1) 17 (31.5) 0 (0.0)

Cited other mask effective-
ness studies = yes (%)

40 (51.9) 23 (42.6) 17 (73.9) .023

Cited randomized mask
data = yes (%)

1 (1.3) 1 (1.9) 0 (0.0) 1

Cited conflicting mask
data = yes (%)

1 (1.3) 1 (1.9) 0 (0.0) 1

160 The American Journal of Medicine, Vol 137, No 2, February 2024
Commensurate with the existing randomized data prior

to 2020,1 the CDC had previously recommended against

wearing masks to prevent respiratory infections.2,6 A shift

in messaging for the public to wear masks to control the

pandemic came July 15 from the CDC director. This change

came following the report of 2 hairdressers wearing masks

while working, which concluded that masks were “likely a

contributing factor in preventing transmission of SARS-

CoV-2 during the close-contact interactions between
Table 4 Characteristics of Morbidity and Mortality Weekly
Report Publications Evaluating Studies Testing Masks (n = 23)

Yes No/Not Applicable

Concluded masks were
effective

23 (100.0) 0 (0.0)

Reported favorable results 18 (78.3) 5 (21.7)
Used statistical testing 14 (60.9) 9 (39.1)
Statistical tests positive 11 (47.8) 12 (52.2)
Use of causal language 16 (69.6) 7 (30.4)
Use of causal language and
appropriate

1 (4.3) 22 (95.7)

Cite randomized mask data 0 (0.0) 23 (100.0)
Cite conflicting mask data 0 (0.0) 23 (100.0)
Cite other efficacy/effective-
ness studies

17 (73.9) 6 (26.1)
stylists and clients.”6 In this instance, public health recom-

mendations shifted largely based on anecdotal data in

MMWR.

Randomized studies are the most reliable method of

determining whether an intervention is efficacious. None of

the studies identified in MMWR were randomized, and

none cited randomized data. Due to a high likelihood of

confounding variables or spurious findings,26 observational

studies of masking are unlikely to provide reliable informa-

tion about the ability of masks to prevent infection or trans-

mission of SARS-CoV-2 or other respiratory viruses and

are, with few exceptions, inappropriate for causal infer-

ence.

Only one study mentioned conflicting data on masking

efficacy, despite the existing overall negative randomized

data.1,22 Interestingly, the focus of this study was influenza

and it was an international study.11

Taken together, the absence of randomized data, the lack

of acknowledgment of conflicting or randomized data on

mask efficacy, and the tendency to conclude that masks are

efficacious either without any or without sufficient data to

make causal claims, is suggestive of bias within the journal.

Our findings may also help explain why the CDC remains

an international outlier in continuing to recommend masks

for COVID-19 under certain circumstances, including for

children as young as 2 years of age.27
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Concerns about publication bias within MMWR have been

raised previously, when follow-up data to a 2-week study

with a limited sample were submitted, which failed to identify

evidence of school mask mandate effectiveness, was rejected

from the MMWR.26,28 In another school masking study,

errors in data analysis and methodology, which normally

would warrant retraction, were not addressed by the journal.29

One Journal of the American Medical Association

(JAMA) Viewpoint30 described how, starting September 11,

2020, political appointees may have “demanded the ability to

review and revise scientific reports” in MMWR, and concern

was raised about “political appointees trying to influence the

scientific process.” The extent to which this happened or is

still happening is unclear. However, even prior to this, unlike

other peer-reviewed scientific journals, MMWR publications

have not and do not undergo any external peer review. Rather,

they undergo a “clearance process,”10,31 which is sometimes

referred to as “internal peer review.”30 Both political involve-

ment and lack of input from external domain experts could

influence the journal’s ability to objectively evaluate scien-

tific data. But the extent to which either of these explain our

findings is beyond the scope of this paper.

However, the process by which scientific data are inter-

preted and published in MMWR and then promoted by the

CDC is not transparently communicated to the public.

Because the CDC uses data published in the MMWR jour-

nal to develop its guidelines, the quality of scientific data

and data interpretation within the journal have major impli-

cations for public health and well-being in the United

States, extending far beyond masks.

Our search did not identify any mask articles published

prior to 2020, although our search was not restricted by

date. Ninety percent of mask studies published in the

MMWR had one or more authors with CDC affiliations.

There was a median of 13 authors per paper and, although

there were some authors who co-authored multiple papers,

there was a total of 1544 paper authors, which speaks to the

large amount of effort that went into studying and publish-

ing about this topic in the journal. It is, thus, disappointing

that, due to the intrinsic limitation of the study designs, the

sum of the work was inconclusive, yet strong conclusions

were drawn and communicated to the public nonetheless.
LIMITATIONS
Our study has important limitations. Some of the study

characteristics we graded were subjective. For those (tone

of conclusion, use of causal language), we used a double-

blinded system, and kappa statistics suggested there was

substantial agreement about the categorization of studies.

Second, our search criteria were broad and resulted in a

number of studies that did not specifically study masks,

thus, our overall findings are not representative of studies

of masks alone. However, this strategy did allow us to iden-

tify numerous studies that drew conclusions about masks

without having a study design that could evaluate their

effectiveness.
CONCLUSION
We found that, while <20% of MMWR studies pertaining

to masks generated any statistical evidence of mask effec-

tiveness and no randomized investigations were published,

more than 75% of the publications arrived at a favorable

conclusion about using masks, and 70% of studies testing

masks used causal language. Similarly, language about the

studies’ implications, including the importance of masking,

was used in multiple publications despite lack of supporting

evidence.

None of the MMWR studies were randomized and none

mentioned higher-quality randomized studies, which fail to

find evidence of mask effectiveness. The extent to which

our findings apply to scientific topics beyond masks is out-

side of the scope of our investigation. However, with

regards to the topic of mask effectiveness, our findings

highlight the journal’s lack of reliance on high-quality data

and a tendency to make strong but unsupported causal con-

clusions about mask effectiveness.
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Study Characteristics Stratified by Testing or
Not Testing Mask Effectiveness
The study characteristics, overall and stratified by mask test-

ing or not, are presented in Table 1. For studies not testing

masks (n = 54), the age groups with the highest percentage

of studies were all age groups (31.5%; n = 17) and adults

(31.5%; n = 17). Many studies included participants from

multiple regions (44.4%; n = 24), but the single region with

the most studies was the Great Lakes region (16.7%; n = 9),

followed by the Far West (9.3%; n = 5). The most common

setting was in the community (42.6%; n = 23), followed by

the kindergarten through high school setting (15.1%; n = 8).

The most common study design was an observational study

with no comparator (including pre/post; 40.7%; n = 22), fol-

lowed by outbreak investigation/contact tracing (29.6%
n = 16). The median number of authors for these 54 studies

was 13 (interquartile range [IQR] 9, 26).

For studies testing masks (n = 23), the age groups with

the highest percentage of studies were all age groups

(39.1%; n = 9) and adults (30.4%; n = 7). Many studies

included participants from multiple regions of the United

States (34.8%; n = 8), but the single region with the most

studies was the Southeast region (17.4%; n = 4). The most

common setting was in the community (52.2%; n = 12), fol-

lowed by the kindergarten through high school setting

(17.4%; n = 4). The most common study design was an

observational study with a comparator (including pre/post;

39.1%; n=9), followed by case control (21.7% n = 5). Two

(of 23; 8.7%) were mannequin studies, 1/23 (4.3%) was a

modeling study, and none were randomized trials. The

median number of authors on these 23 studies was 12 (IQR

9, 31).
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