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Abstract

The objective of this study was to conduct a systematic analysis of the reporting quality of

the Ebola Virus Disease (EVD) outbreak in West Africa from 2014–2018 using the Modified

STROBE statement. We included studies on the 2014 EVD outbreak alone, limited to those

on human patients in Africa. We searched the following databases (MEDLINE, EMBASE,

and Web of Science) for outbreak reports published between 2014–2018. We assessed fac-

tors potentially associated with the quality of reporting. A total of 69 of 131 (53%) articles

within the full-text review fulfilled our eligibility criteria and underwent the Modified STROBE

assessment for analyzing the quality of reporting. The Modified STROBE scores of the

included studies ranged from 11–26 points and the mean was found to be 19.54 out of 30

with a standard deviation (SD) of ± 4.30. The top three reported Modified STROBE compo-

nents were descriptive characteristics of study participants, scientific background and evi-

dence rational, and clinical significance of observations. More than 75% of the studies met a

majority of the criteria in the Modified STROBE assessment tool. Information that was com-

monly missing included addressing potential source of bias, sensitivity analysis, further

results/analysis such as risk estimates and odds ratios, presence of a flowchart, and

addressing missing data. In multivariable analysis, peer-reviewed publication was the only

predictor that remained significantly associated with a higher Modified STROBE score. In

conclusion, the large range of Modified STROBE scores observed indicates variability in the

quality of outbreak reports for EVD. The review identified strong reporting in some areas,

whereas other areas are in need of improvement, in particular providing an important

description of the outbreak setting and identifying any external elements (potential biases

and confounding factors) that could hinder the credibility of the findings.

Introduction

Since 1976, Ebola Virus Disease (EVD) has persisted as a rare and deadly illness that has

caused socioeconomic disruptions worldwide due to a fatality rate ranging from 25% to 90%

in previous outbreaks[1]. Notably, the 2014–2015 epidemic in Africa severely impacted
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Guinea, Sierra Leone and Liberia and was 11 times larger than all of the past outbreaks com-

bined [2]. Numerous studies have demonstrated that many affected countries were ill-

equipped to handle the magnitude of the 2014 epidemic because they lacked the clinical capac-

ity and resources; inadequate funds were invested into the public health system; and surveil-

lance systems were poorly governed[3–5].

Outbreaks like these are commonly reported as descriptive observational studies which

include case reports, surveillance, and cross-sectional studies to evaluate infection control

interventions[6]. High-quality informative reports are interpreted as containing all of the nec-

essary documentation about the relevant study (e.g. outbreak location, pathogen type, number

of individuals exposed and infected). This information can act as the fundamental source of

epidemiological data for assessing the health of populations; determining how outbreaks can

be managed; and improving prevention measures of communicable diseases[7,8].

A movement towards better reporting standards began in the 1990’s with the development

of evidence-based medicine due to the recognition that inadequate reporting potentially leads

to ineffective healthcare policies and/or treatments, putting patients at risk of adverse effects[9].

Since then, guidelines have been written for many different types of studies to increase the clar-

ity in reporting and credibility of published literature[10]. Examples of standardized guidelines

include: CONSORT (Consolidated Standards of Reporting Trials)[11], QUOROM (for meta-

analyses of randomized trials)[12], STROBE (Strengthening the Reporting of Observational

Studies in Epidemiology)[13, 14], and REMARK (Reporting Recommendations for Tumour

Marker Prognostic Studies)[15]. Despite the progress made toward higher-quality reporting,

recent literature demonstrates that major methodological weaknesses still exist[16–26].

On a global scale, scientists have assessed the reporting quality of outbreaks without the use

of a standardized guideline where quality has been graded based on the consistency and com-

pleteness of data collected. Examples of this include the study on compiling the world’s first

worldwide database on nosocomial outbreak[27] and the evaluation of Foot-and-Mouth Dis-

ease outbreaks in mainland South-East Asia from 2000 to 2010[28]. This led to a review where

the newly developed Modified STROBE statement approach was used to systematically assess

the quality of Influenza outbreak reports[29]. Compared to the original STROBE criteria, a

22-item checklist[13,14], the Modified STROBE assessment tool has additional criteria that

includes outbreak characterization, location, and organization of patient data.

Currently, no studies have evaluated the caliber of reporting outbreaks for EVD, demon-

strating the novelty of this review[30–33]. The objective of this study was to conduct a system-

atic analysis of the reporting quality of the EVD outbreak in West Africa from 2014–2018

using the Modified STROBE statement.

Methods

Eligibility criteria

We included studies on the 2014 EVD outbreak alone, limited to those on human patients in

Africa. In addition, eligible reports needed to describe one or more of the following: onset of

the outbreak; clinical manifestations; and control measures of specific diagnostic testing.

Although outbreak reports that met our inclusion criteria could have conducted transmission

modelling, we excluded studies that were not outbreak reports but only transmission models.

Randomized trials and intervention studies were also excluded from the review because they

did not include components of outbreak reports.
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Search strategy and data collection

We searched the following databases (MEDLINE, EMBASE, and Web of Science) for outbreak

reports published between 2014–2018 using the combination of search terms seen in the

Table in S1 Table. The search strategy used is described in Fig 1.

Quality assessment

The Modified STROBE (a 30-item assessment tool that relates to the title/abstract, introduc-

tion, methods, results, and discussion of articles) was used to effectively analyze key factors of

outbreak reporting[32]. The methods section is further divided into components that corre-

spond to outbreak characteristics; outbreak setting; and organization of patient data to system-

atically analyze the quality of reporting. Data was extracted from each outbreak report based

on the criteria within the Modified STROBE statement, where each individual component is

given a worth of one point. A total score (i.e. completeness of reporting) out of 30 points was

assigned for each outbreak report as indicated in the S2 Table. The 69 articles included in the

review were analyzed by one researcher who has experience using critical appraisal techniques.

To analyze the proportion of articles that accurately met key component of the Modified

STROBE checklist, a post-hoc assessment was performed. We identified the following items to

be fundamental in an outbreak report: present key elements of study design early in report

(3A); case definitions for outbreaks were included (3G); provide eligibility criteria for selection

of cases, participants and/or controls (3J); describe any efforts to address potential sources of

bias (3L); and give characteristics of study participants (4B).

Predictor variables

To assess factors potentially associated with the quality of reporting (i.e. Modified STROBE

score), the following predictor variables were selected for assessment prior to the study: publi-

cation year, author affiliation (academic institution vs. non-academic [e.g. public health agen-

cies, non-governmental organizations]), publication type (peer-reviewed vs. epidemiological

report), and outbreak setting (hospital vs. community). We treated publication year as a binary

variable, that is, either prior to after the year 2015, due to the substantial amount of outbreak

reports published following the outbreak in Africa. Furthermore, we hypothesized that authors

obtaining support from public health officials led to higher quality reports. Author affiliation

was determined by the first author. In the case that the outbreak report involved authors from

public health and academic institutions, the second author determined the author affiliation.

Similarly, we predicted that higher quality reports were from peer-reviewed articles and we

sought to observe if this is true. On a similar note, we projected that outbreaks that took place

at hospitals were reported more accurately compared to those in the community.

Statistical analysis

We used descriptive statistics to summarize the results of the Modified STROBE scores. For

the univariate analysis, a two-tailed t-test was conducted to determine significant predictor

variables with p-value <0.05. In terms of the multivariable analysis, a backward stepwise linear

regression model was applied to analyze predictor variables associated with better reporting

quality. This was done by eliminating non-significant covariates one by one using 5% signifi-

cance until a final model was obtained. All statistical analysis was conducted using IBM SPSS

Statistics Version 25 (SPSS Inc., Armonk, NY, USA).
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Fig 1. Flow diagram of search strategy and outbreaks included based on eligibility criteria.

https://doi.org/10.1371/journal.pone.0218170.g001
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Reliability and validity tests

A Cronbach’s alpha test was conducted to measure reliability or internal consistency for the

Modified STROBE assessment tool. To measure construct validity, a convergent correlation

test was carried out. All the included articles (n = 69) were first critically assessed using the

ORION (Outbreak Reports and Intervention studies of Nosocomial infection) statement[6], a

22-item checklist that has a similar outbreak investigation guideline to the Modified STROBE

tool. The empirical relationship between the Modified STROBE scores and the scores obtained

from using the ORION statement was compared through a bivariate Pearson analysis.

Results

Quality assessment

A total of 69 of 131 (53%) articles within the full-text review fulfilled our eligibility criteria and

underwent the Modified STROBE assessment for analyzing the quality of reporting [34–102].

The Modified STROBE scores of the included studies ranged from 11–26 points and the

mean was found to be 19.54 out of 30 with a standard deviation (SD) of ± 4.30. The distribu-

tion of scores is shown in S1 Fig. As indicated in Table 1, all reports provided quantitative data

on infected individuals (2C) such as the reported number of suspected and confirmed patients.

In terms of frequently reported Modified STROBE components, the top three items com-

monly reported were: descriptive characteristics of study participants (4B), scientific back-

ground and evidence rational (2A), and clinical significance of observations (5A). More than

75% of the studies met majority of the criteria in the Modified STROBE assessment tool. How-

ever, information that was commonly missing included: addressing potential source of bias

(3L), sensitivity analysis (3O), further results/analysis such as risk estimates and odds ratios

(4E), presence of a flowchart (4A), and addressing missing data (3N)(Table 1).

In regard to the post-hoc assessment, majority of papers satisfied four of the five key com-

ponents within the Modified STROBE checklist. The only criteria that was commonly missed

was describe any efforts to address potential sources of bias (3L), as only two reports suffi-

ciently mentioned this information (Table 2).

Factors associated with high-quality reporting

Three variables (publication year, journal type, and author affiliation), were found to be signif-

icantly associated with a higher Modified STROBE score in the univariate analysis (Table 3).

Of the 69 reports included, 25(35%) were published from 2016 to 2018 (i.e. >2015) (S2

Table). These had significantly higher Modified STROBE scores compared to reports pub-

lished prior to 2015(i.e.�2015) (MD 3.61, 95% Cl 1.81–5.41, P =<0.001). We found that 46

(67%) of the studies that were peer-reviewed publications had significantly higher scores in

comparison to non-peer reviewed public health epidemiological reports (MD 5.83, 95% Cl

4.13–7.52, P =<0.001). Similarly, 23(33%) of the included outbreak reports did not have any

affiliation with public health agencies. We observed significantly higher scores from reports

published through academic institutions, in contrast to public health agencies (MD 2.78, Cl

95% 0.83–4.74, P = 0.01). The final predictor, outbreak setting (hospital vs. community) was

not found to be a significant predictor for higher Modified STROBE score (P = 0.174).

In the multivariable analysis, peer-reviewed publication was the only predictor that

remained significantly associated with a higher Modified STROBE score (P = 0.001).
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Table 1. Components of the Modified STROBE checklist and proportion of articles (n = 69) accurately reporting each item [13].

Modified STROBE Item Component Description n(%) Accurately

Reported

1) Title and Abstract A) Either title, abstract or both sections clearly indicated study design 60(87)

B) Study’s focus and investigation details within title, abstract or both sections (e.g. Ebola subtype,

geographic location, setting) were clearly elicited

64(93)

C) Informative summary provided in the abstract discussing steps taken along with investigation findings 52(75)

2) Introduction A) Scientific background, evidence, rationale provided for reporting and conducting investigation 67(97)

B) Specific objectives for study stated, included pre-established hypothesis if applicable 63(91)

C) Specific quantiles provided: for example, number of outbreaks/communities reported, number of patients

from Ebola outbreak (suspected, confirmed, total)

69(100)

D) A timeline of the study was provided: includes start/finish dates of conducted investigation or outbreak 57(83)

3) Methods A) Present key elements of study design early in report 59(86)

B) Was decision to report promoted by any outcome data? 63(91)

Outbreak Characteristics C) Number of patients admitted during outbreak 59(86)

D) Distribution provided for patient demographics 48(70)

E) Proportion admitted from other hospitals, wards, communities 32(46)

F) Potential risk factors for acquiring organism included 47(68)

G) Case definitions for outbreaks were included 48(70)

H) Proportions of patient outcomes were included (e.g. ICU, hospitalization, mortality) 58(84)

Outbreak location/setting I) Description of unit, hospital, community 28(41)

Organization of patient and

sample data

J) Provide eligibility criteria for selection of cases, participants and/or controls (more for cohort/case

control)

51(74)

K) Provide number of exposed/unexposed (cohort) or controls per case (case-control) 42(61)

L) Describe any efforts to address potential sources of bias 2(3)

M) Explain how the final study size was arrived at (for patient/case count) 30(43)

N) Explain how missing data were addressed 17(25)

O) Describe any sensitivity analysis 6(9)

4) Results A) Consider use of a flow diagram to depict patient or participant count at each stage of investigation 13(19)

B) Descriptive characteristics of study participants (e.g. demographics, clinical, social) information on

exposures and any other associative factors

68(99)

C) Timeline: chart to display duration of patient stay, date of detecting organisms 59(86)

D) Consideration of any confounding variables (e.g. use of antibiotics, length of stay changes) 15(22)

E) Further results and analysis: if applicable, provide unadjusted and confounder-adjusted estimates with

confidence intervals(e.g. risk estimates, odds ratios)

16(23)

5) Discussion A) Clinical signification of observation was considered and hypotheses were reviewed in relation to the

findings

66(96)

B) Discuss limitations of study, accounting for any potential bias 38(55)

C) Discussed generalizability (external validity) of findings and applicability with current evidence) 52(75)

https://doi.org/10.1371/journal.pone.0218170.t001

Table 2. Key components of the Modified STROBE checklist and proportion of articles (n = 69) accurately report-

ing each item.

Modified

STROBE Item

Component Description n(%) Accurately

Reported

3A Present key elements of study design early in report 59(86)

3G Case definitions for outbreaks were included 48(70)

3J Provide eligibility criteria for selection of cases, participants and/or

controls (more for cohort/case-control)

51(74)

3L Describe any efforts to address potential sources of bias 2(3)

4B Give characteristics of study participants (e.g., demographic, clinical,

social) + information on exposures and any other associative factors

68(99)

https://doi.org/10.1371/journal.pone.0218170.t002
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Reliability and validity tests

The Cronbach’s alpha test was calculated to be 0.771 and the correlation coefficient value from

the convergent validity analysis was found to be 0.832. This demonstrates a strong positive cor-

relation value, indicating the critical appraisal tool measures what it is intended to and has

high construct validity.

Discussion

The main finding from this study was that of the 69 articles assessed, the reports on average

met only a modest number of criteria (66%) within the Modified STROBE assessment tool.

The total Modified score out of 30 points ranged from 11 to 26. We also found in the multivar-

iable analysis that peer-reviewed articles were associated with a significantly higher Modified

STROBE score in comparison to epidemiological reports. To assist in the interpretation of this

analysis, it is fundamental to note that we analyzed the completeness of reporting through the

total Modified STROBE score and not methodological quality. Hence, items were recorded

based on sufficient information to conduct appraisal.

Certain items on the Modified STROBE assessment tool such as sensitivity analysis(3O),

may not be necessary for some studies, based on their objective which explains the fact that

only a moderate number were met. Items within the Modified STROBE that are considered

crucial for reports include outbreak characteristics and description of outbreak location as the

inclusion of this information will assist in future outbreak management. The criteria that was

commonly missed within the key Modified STROBE components was the identification to

address potential sources of bias (3L).

It is not surprising that peer-reviewed articles were found to be associated with higher Mod-

ified STROBE scores. A 2015 survey done by publishing research consortium demonstrated

that 82% of researchers agreed that the peer-review process is pivotal to the control of scientific

communication and improving the quality of published literature[103]. Thus, journal require-

ments play a fundamental role in the dissemination of research. The peer-review process and

the use of reporting guideline requirements are expected to improve the quality of research.

Hence, it is highly recommended authors submit papers to journals who have a peer-review

process in place in order to improve the quality of manuscripts.

Two predictor variables (publication date and author affiliation) were found to have supe-

rior Modified STROBE scores when assessed respectively as an independent predictor but not

Table 3. Univariate and multivariate analysis of predictors for reporting quality.

Predictor

Variables

Comparison Groups n (%) Modified STROBE Mean

Score (SD)

Mean Difference

(95% CI)

P-values (Univariate

Analysis)

P- values (Multivariate

regression model)

Publication Year >2015 25(36) 21.84(3.03) 3.61(1.81 to 5.41) <0.001 0.089

�2015 44(64) 18.22(4.40)

Journal Type Peer-reviewed 46(67) 21.48(3.29) 5.83(4.13 to 7.52) <0.001 0.001

Epidemiologic Report 23(33) 15.65(3.41)

Outbreak Setting Hospital 47(68) 20.02(4.63) 1.52(-0.69 to 3.73) 0.174 0.812

Community 22(32) 18.50(3.41)

Author

Affiliation

Academic Institution 23(33) 21.39(3.50) 2.78(0.83 to 4.74) 0.01 0.943

Non-academic

Institution

46(67) 18.61(4.41)

Cl (confidence intervals); SD (standard deviation)

https://doi.org/10.1371/journal.pone.0218170.t003
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in the multivariate regression model. The most obvious explanation for publication date is that

reports published after 2015 had the time and data advantage. In addition, it is important to

note that 23 out of 25(92%) of the articles post 2015 were peer-reviewed and did not contain

any public health affiliation. This may have acted as a confounding factor and was accounted

for in our multivariate analysis. In regard to author affiliation, there could be multiple factors

that influence the reason why academic institutions was found to be associated with a higher

Modified STROBE score, for instance funding availability, abiding by institutional regulations,

and academic capacity and training.

This is the second time the Modified STROBE assessment tool has been used to evaluate

the reporting quality of outbreaks; Lo et al[29] was the first to utilize the appraisal tool for

influenza outbreaks. Similar to our findings, Lo et al[29] stated that very few reports provided

crucial information on patient characteristics and addressing limitations that could potentially

bias the findings. As well, our mean Modified STROBE score (19.54) was similar to their study

[29], indicating a new potential trend of excluding fundamental outbreak characteristics may

be seen in similar pathogen outbreaks. This not only suggests the generalizability of our modi-

fied assessment tool towards other pathogens and outbreak settings, it also reiterated the

demand for explicit reporting guidelines for outbreak reports.

One strength of this study is that the reliability and validity test indicated that the Modified

STROBE assessment tool was an appropriate instrument to measure the quality of reporting

outbreaks. The Cronbach’s alpha test was found to be 0.771, which is within the acceptable

range of 0.70–0.90 as demonstrated by various studies[104–106]. This indicates that all the

items within the critical appraisal tool are interrelated and measure the same construct. The

convergent validity test showed a high positive correlation between the two appraisal tools,

ORION and Modified STROBE (correlation coefficient of 0.832), which indicates high con-

struct validity and strengthens the application of this instrument for future use[107,108].

Other strengths of this review include an extensive search strategy and a methodology

approach based on the STROBE statement, which has been published in over 122 journals

[13,14]. The International Committee of Medical Journal editors have endorsed the STROBE

statement as a universal requirement for manuscripts submitted to biomedical journals[13,14].

In addition, conducting a backward stepwise regression model reduces the risk of multicolli-

nearity and overfitting, which are frequently seen in this type of analysis[109–111].

We acknowledge that one limitation of our paper was that we did not include an assessment

of the gray literature. This remains an important gap in the academic analysis of outbreak

management. We would encourage investigators of outbreaks to develop standardized data

fields and additional resources to support data collection that could would facilitate bringing

investigations to publications. The Health Internetwork Access to Research Initiative is an

example of an initiative developed by the WHO and biomedical healthcare journals to allow

complementary or low priced online access to key biomedical journals for developing coun-

tries[112–114]. Equally as important to increasing access to health research is containing an

efficient number of trained personnel to document and facilitate the post hoc analysis. Thus,

we recommend once an outbreak has been reported, mobilized teams should contain trained

personnel to assist in data collection. Public health agencies should also be encouraged to pub-

lish their results as an expectation of their role in data sharing. In addition, restricting studies

to the use of only English text, and narrowing the scope to countries in only one continent

(Africa), may not be an accurate comprehensive representation of outbreaks reports. On a sim-

ilar note, it was difficult to distinguish mutual exclusivity between comparison groups for

author affiliation based on first corresponding author. In the review, 46 (67%) of the included

articles had affiliations with both academic institutions and public health organizations. It is
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also important to emphasize that the resources available for reporting outbreaks have not been

considered in this analysis.

Outbreaks are a complex situation and multiple external environmental factors–resource

availability, public and political climate, response coordination, and development of a skilled

workforce—not only directly impact the quality of research collected, but contributes to the

spread of the EVD epidemic [3–5]. This clarifies the difficulty in executing routine laboratory

analytics and the substantial number of reports with missing data. Hence, this is why it is

important to prioritize data collection during an outbreak response. It is clear that there were

great challenges in investigating EVD outbreaks and in such circumstances it can be impossi-

ble to meet reporting standards. The purpose of this paper is not to disparage those investiga-

tors but to draw attention to the need for adequate resources both for outbreak investigation

and for reporting.

In summary, the large range of Modified STROBE scores observed indicates the variability

in the quality of outbreak reports for EVD. The review identified strong reporting in some

areas, whereas other areas are in need of improvement, in particular providing an important

description of the outbreak setting and identifying any external elements (potential biases and

confounding factors) that could hinder the credibility of the findings. This review acts as a call

of action for international organizations (global public health corporations, academic institu-

tions, national non-government agencies) to extend support towards standardizing outbreak

reporting, prioritizing data collection, and increasing field epidemiology training programs in

developing countries. The Centre for Disease Control’s Field Epidemiology program has shown

to be an effective approach towards training residents in developing countries to analyze, col-

lect, and interpret disease information [115]. The adaption of the Modified STROBE checklist

to this program could enhance sound infection control policies, leading to better reporting out-

comes in the future. Several systematic reviews have documented the positive impacts reporting

guidelines have had on quality of reporting, demonstrating the potential effects of the Modified

STROBE checklist [116–120]. Therefore, better adherence to the Modified STROBE would

increase clarity to research findings, facilitate evidence-informed planning towards future out-

break management, and ultimately aid in the synthesis of policy and practice.
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ter of Ebola virus disease cases in Dubréka, Guinea, April to June 2015. Eurosurveillance. 2018 Mar

22; 23(12):17–00140.

93. Qin E, Bi J, Zhao M, Wang Y, Guo T, Yan T, Li Z, Sun J, Zhang J, Chen S, Wu Y. Clinical features of

patients with Ebola virus disease in Sierra Leone. Clinical infectious diseases. 2015 May 20; 61

(4):491–5. https://doi.org/10.1093/cid/civ319 PMID: 25995207

94. Williams GS, Naiene J, Gayflor J, Malibiche T, Zoogley B, Frank WG, Nayeri F. Twenty–one days of

isolation: A prospective observational cohort study of an Ebola–exposed hot zone community in Libe-

ria. Journal of Infection. 2015 Aug 1; 71(2):150–7. https://doi.org/10.1016/j.jinf.2015.05.003 PMID:

25982026

95. Xu Z, Jin B, Teng G, Rong Y, Sun L, Zhang J, Du N, Liu L, Su H, Yuan Y, Chen H. Epidemiologic char-

acteristics, clinical manifestations, and risk factors of 139 patients with Ebola virus disease in western

Sierra Leone. American journal of infection control. 2016 Nov 1; 44(11):1285–90. https://doi.org/10.

1016/j.ajic.2016.04.216 PMID: 27317404

96. Yan T, Mu J, Qin E, Wang Y, Liu L, Wu D, Jia H, Li Z, Guo T, Wang X, Qin Y. Clinical characteristics of

154 patients suspected of having Ebola virus disease in the Ebola holding center of Jui Government

Hospital in Sierra Leone during the 2014 Ebola outbreak. European Journal of Clinical Microbiology &

Infectious Diseases. 2015 Oct 1; 34(10):2089–95.

97. Blackley DJ, Lindblade KA, Kateh F, Broyles LN, Westercamp M, Neatherlin JC, Pillai SK, Tucker A,

Mott JA, Walke H, Nyenswah T. Rapid intervention to reduce Ebola transmission in a remote village—

Gbarpolu County, Liberia, 2014. MMWR Morb Mortal Wkly Rep. 2015 Feb 27; 64(7):175–8. PMID:

25719678

98. Incident Management System Ebola Epidemiology Team, CDC, Guinea Interministerial Committee for

Response Against the Ebola Virus and the World Health Organization, CDC Guinea Response Team,

Liberia Ministry of Health and Social Welfare, CDC Liberia Response Team, Sierra Leone Ministry of

Health and Sanitation, CDC Sierra Leone Response Team, Viral Special Pathogens Branch,

National Center for Emerging and Zoonotic Infectious Diseases, CDC. Update: Ebola Virus Disease

Epidemic—West Africa, November 2014. Morbidity and Mortality Weekly Report. 2014 Nov 21; 63

(46):1064–6. PMID: 25412064

99. Incident Management System Ebola Epidemiology Team, CDC, Guinea Interministerial Committee for

Response Against the Ebola Virus and the World Health Organization, CDC Guinea Response Team,

Ebola reporting quality

PLOS ONE | https://doi.org/10.1371/journal.pone.0218170 June 25, 2019 15 / 17

https://doi.org/10.1016/S1473-3099(14)71075-8
http://www.ncbi.nlm.nih.gov/pubmed/25619149
https://doi.org/10.1186/s40249-016-0195-9
http://www.ncbi.nlm.nih.gov/pubmed/27806732
https://doi.org/10.1093/infdis/jiy004
http://www.ncbi.nlm.nih.gov/pubmed/29325149
https://doi.org/10.1016/S1473-3099(15)00137-1
http://www.ncbi.nlm.nih.gov/pubmed/26213248
https://doi.org/10.3201/eid2209.160354
http://www.ncbi.nlm.nih.gov/pubmed/27533284
https://doi.org/10.1016/j.ijid.2016.08.011
http://www.ncbi.nlm.nih.gov/pubmed/27575939
https://doi.org/10.1093/cid/civ319
http://www.ncbi.nlm.nih.gov/pubmed/25995207
https://doi.org/10.1016/j.jinf.2015.05.003
http://www.ncbi.nlm.nih.gov/pubmed/25982026
https://doi.org/10.1016/j.ajic.2016.04.216
https://doi.org/10.1016/j.ajic.2016.04.216
http://www.ncbi.nlm.nih.gov/pubmed/27317404
http://www.ncbi.nlm.nih.gov/pubmed/25719678
http://www.ncbi.nlm.nih.gov/pubmed/25412064
https://doi.org/10.1371/journal.pone.0218170


Liberia Ministry of Health and Social Welfare, CDC Liberia Response Team, Sierra Leone Ministry of

Health and Sanitation, CDC Sierra Leone Response Team, Viral Special Pathogens Branch,

National Center for Emerging and Zoonotic Infectious Diseases, CDC. Update: Ebola Virus Disease

Epidemic—West Africa, February 2015. Morbidity and Mortality Weekly Report. 2015 Feb 27; 64

(07);186–187.

100. Bawo L, Fallah M, Kateh F, Nagbe T, Clement P, Gasasira A, Mahmoud N, Musa E, Lo T, Pillai S,

Seeman S. Elimination of Ebola virus transmission in Liberia–September 3, 2015. MMWR Morb

Mortal Wkly Rep. 2015 Sep 11; 64(35):979–80. https://doi.org/10.15585/mmwr.mm6435a5 PMID:

26355323

101. Fitzpatrick G, Vogt F, Moi Gbabai OB, Decroo T, Keane M, De Clerck H, Grolla A, Brechard R, Stinson

K, Van Herp M. The contribution of Ebola viral load at admission and other patient characteristics to

mortality in a Medecins Sans Frontieres Ebola case management centre, Kailahun, Sierra Leone,

June–October 2014. The Journal of infectious diseases. 2015 May 22; 212(11):1752–8. https://doi.

org/10.1093/infdis/jiv304 PMID: 26002981

102. Nyenswah T, Blackley DJ, Freeman T, Lindblade KA, Arzoaquoi SK, Mott JA, Williams JN, Halldin CN,

Kollie F, Laney AS; Centers for Disease Control and Prevention (CDC). Community quarantine to

interrupt Ebola virus transmission—Mawah Village, Bong County, Liberia, August-October, 2014.

MMWR Morb Mortal Wkly Rep. 2015 Feb 27; 64(7):179–82. PMID: 25719679

103. Publishing Research Consortium. Publishing research consortium peer review survey 2015. London,

England: Mark Ware Consulting. Retrieved from http://publishingresearchconstorium.com.2016

104. Bland J, Altman D. Statistics notes: Cronbach’s alpha. BMJ. 1997; 314:275. https://doi.org/10.1136/

bmj.314.7080.572 PMID: 9055718

105. Nunnally J, Bernstein L. Psychometric theory. New York: McGraw–Hill Higher, INC; 1994

106. Streiner DL. Starting at the beginning: an introduction to coefficient alpha and internal consistency.

Journal of personality assessment. 2003 Feb 1; 80(1):99–103. https://doi.org/10.1207/

S15327752JPA8001_18 PMID: 12584072

107. Mukaka MM. A guide to appropriate use of correlation coefficient in medical research. Malawi Medical

Journal. 2012; 24(3):69–71. PMID: 23638278

108. Taylor R. Interpretation of the correlation coefficient: a basic review. Journal of diagnostic medical

sonography. 1990 Jan; 6(1):35–9.

109. Anderson D.R., Burnham K.P. & Thompson W.L. (2000) Null hypothesis testing:problems, prevalence,

and an alternative. Journal of Wildlife Management, 64, 912–923.

110. Burnham K.P. & Anderson D.R. (2002) Model selection and multimodel inference: a practice informa-

tion–theoretic approach. Springer Verlag, New York.

111. Whittingham MJ, Stephens PA, Bradbury RB, Freckleton RP. Why do we still use stepwise modelling

in ecology and behaviour?. Journal of animal ecology. 2006 Sep 1; 75(5):1182–9. https://doi.org/10.

1111/j.1365-2656.2006.01141.x PMID: 16922854

112. Marriott S, Palmer C, Lelliott P. Disseminating healthcare information: getting the message across.

BMJ Quality & Safety. 2000 Mar 1; 9(1):58–62.

113. Aronson B, Long M. HINARI: Health InterNetwork Access to Research Initiative. Serials. 2003; 16

(1):7–12.

114. Matheka DM, Nderitu J, Mutonga D, Otiti MI, Siegel K, Demaio AR. Open access: academic publishing

and its implications on knowledge equity in Kenya. Global Health. 2014; 10:26. https://doi.org/10.

1186/1744-8603-10-26 PMID: 24716579

115. Global Health Protection and Security [Internet]. Centers for Disease Control and Prevention. Centers

for Disease Control and Prevention; 2018 [cited 2019Apr1]. https://www.cdc.gov/globalhealth/

healthprotection/resources/fact-sheets/fetp-factsheet.html

116. Moher D, Jones A, Lepage L, Consort Group. Use of the CONSORT statement and quality of reports

of randomized trials: a comparative before-and-after evaluation. Jama. 2001 Apr 18; 285(15):1992–5.

PMID: 11308436

117. Plint AC, Moher D, Morrison A, Schulz K, Altman DG, Hill C, Gaboury I. Does the CONSORT checklist

improve the quality of reports of randomised controlled trials? A systematic review. Medical journal of

Australia. 2006 Sep; 185(5):263–7. PMID: 16948622

118. Smidt N, Rutjes AW, Van der Windt DA, Ostelo RW, Bossuyt PM, Reitsma JB, Bouter LM, De Vet

HC. The quality of diagnostic accuracy studies since the STARD statement: has it improved?. Neurol-

ogy. 2006 Sep 12; 67(5):792–7. https://doi.org/10.1212/01.wnl.0000238386.41398.30 PMID:

16966539

Ebola reporting quality

PLOS ONE | https://doi.org/10.1371/journal.pone.0218170 June 25, 2019 16 / 17

https://doi.org/10.15585/mmwr.mm6435a5
http://www.ncbi.nlm.nih.gov/pubmed/26355323
https://doi.org/10.1093/infdis/jiv304
https://doi.org/10.1093/infdis/jiv304
http://www.ncbi.nlm.nih.gov/pubmed/26002981
http://www.ncbi.nlm.nih.gov/pubmed/25719679
http://publishingresearchconstorium.com.2016
https://doi.org/10.1136/bmj.314.7080.572
https://doi.org/10.1136/bmj.314.7080.572
http://www.ncbi.nlm.nih.gov/pubmed/9055718
https://doi.org/10.1207/S15327752JPA8001_18
https://doi.org/10.1207/S15327752JPA8001_18
http://www.ncbi.nlm.nih.gov/pubmed/12584072
http://www.ncbi.nlm.nih.gov/pubmed/23638278
https://doi.org/10.1111/j.1365-2656.2006.01141.x
https://doi.org/10.1111/j.1365-2656.2006.01141.x
http://www.ncbi.nlm.nih.gov/pubmed/16922854
https://doi.org/10.1186/1744-8603-10-26
https://doi.org/10.1186/1744-8603-10-26
http://www.ncbi.nlm.nih.gov/pubmed/24716579
https://www.cdc.gov/globalhealth/healthprotection/resources/fact-sheets/fetp-factsheet.html
https://www.cdc.gov/globalhealth/healthprotection/resources/fact-sheets/fetp-factsheet.html
http://www.ncbi.nlm.nih.gov/pubmed/11308436
http://www.ncbi.nlm.nih.gov/pubmed/16948622
https://doi.org/10.1212/01.wnl.0000238386.41398.30
http://www.ncbi.nlm.nih.gov/pubmed/16966539
https://doi.org/10.1371/journal.pone.0218170


119. Prady SL, Richmond SJ, Morton VM, MacPherson H. A systematic evaluation of the impact of

STRICTA and CONSORT recommendations on quality of reporting for acupuncture trials. PloS one.

2008 Feb 13; 3(2):e1577. https://doi.org/10.1371/journal.pone.0001577 PMID: 18270568

120. Moher D, OcampoM AD, Kenneth F, Moher S. Citing the CONSORT statement and explanation and

elaboration paper: What’s it all about? 2009. InVancouver, Canada: 6th International Congress on

Peer Review and Biomedical Publication.

Ebola reporting quality

PLOS ONE | https://doi.org/10.1371/journal.pone.0218170 June 25, 2019 17 / 17

https://doi.org/10.1371/journal.pone.0001577
http://www.ncbi.nlm.nih.gov/pubmed/18270568
https://doi.org/10.1371/journal.pone.0218170

