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REVIEW ARTICLE

Reporting of health estimates prior to GATHER: a scoping review
Mia Cokljata, James Hendersona, Angus Patersona, Igor Rudana and Gretchen A. Stevensb

aCentre for Global Health Research, Usher Institute for Population Health Sciences and Informatics, University of Edinburgh, Edinburgh,
UK; bDepartment of Information, Evidence and Research, World Health Organization, Geneva, Switzerland

ABSTRACT
Background: Generating estimates of health indicators at the global, regional, and country
levels is increasingly in demand in order to meet reporting requirements for global and
country targets, such as the sustainable development goals (SDGs). However, such estimates
are sensitive to availability of input data, underlying analytic assumptions, variability in
statistical techniques, and often have important limitations. From a user perspective, there
is often a lack of transparency and replicability. In order to define best practices in reporting
data and methods used to calculate health estimates, the Guidelines for Accurate and
Transparent Health Estimates Reporting (GATHER) working group developed a minimum
checklist of 18 items that must be reported within each study publishing health estimates,
so that users may make an assessment of the quality of the estimate.
Objective: We conducted a scoping review to assess the state of reporting amongst a cross-
sectional sample of studies published prior to the publication of GATHER.
Methods: We generated a sample of UN reports and journal articles through a combination
of a Medline search and hand-searching published health estimates. From these studies we
extracted the percentage of studies correctly reporting each item on the checklist, the
proportion of items reported per study (the GATHER performance score), and how this
score varied depending on study type.
Results: The average proportion of items reported per study was 0.47, and the poorest-
performing items related to documentation and availability of input data, availability of the
statistical code used and the subsequent output data, and a complete detailed description of
all the steps of the data analysis.
Conclusions: Methods for health estimates are not currently fully reported, and the imple-
mentation of the GATHER guidelines will improve the availability of information required to
make an assessment of study quality.
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Background

Data on health indicators, for example, child mortal-
ity, life expectancy, or the prevalence of obesity, are
needed to set policy priorities, allocate funding, and
evaluate programmes [1]. However, measurements of
these indicators may differ in methodology, and are
often not available for all populations and time per-
iods. For this reason, statistical or mathematical mod-
els are often employed in order to generate estimates
of key quantities of interest from the available health
data. Although these statistical methods can generate
reliable estimates, they are sensitive to underlying
analytic assumptions and often have important lim-
itations. In addition, the methods are complex and
difficult to explain to users who may not have the
same level of statistical expertise.

Despite these limitations, there is growing reliance
on estimates of health indicators for tracking progress
towards global and regional goals and targets. Health
estimates allow for objective and comparative ana-
lyses of health and disease worldwide, and may be

used to guide decisions on global health policies,
priorities, and resource allocation. Therefore, it is
paramount that the methods and limitations of
these estimates, both in terms of underlying input
data and of analysis, be reported so that users may
understand how they have been derived, and their
relevance, appropriateness, and fitness for purpose
[2–5]. In addition, data and methods should be trans-
parent so that other researchers can build upon pub-
lished research to advance the science of health
estimation [6,7].

At World Health Organization (WHO) expert
meetings of February and December 2013, partici-
pants agreed that transparency of methods was inade-
quate and that reporting guidelines were needed [8].
In response, the WHO convened the working group
on Guidelines for Accurate and Transparent Health
Estimates Reporting (GATHER) and tasked it to
develop reporting guidelines for global health esti-
mates. The output of the working group, the
GATHER guidelines, is a checklist of 18 items to be
reported in every publication of health estimates
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[4,5]. The presence of this crucial methodological
information should allow both expert and non-expert
audiences to make an assessment of the quality of the
methods and the resulting estimates.

In this study, we aim to establish the state of
reporting prior to the publication of the GATHER
guidelines. We do so through a scoping review in
which we quantitatively assess whether a cross-sec-
tional sample of studies are reported in compliance
with the GATHER checklist.

Methods

Our search strategy was designed to obtain a sample of
recent studies that fall within the scope of GATHER,
rather than a comprehensive inventory of health esti-
mates publications. Because many health estimates are
published by United Nations (UN) agencies, specifically
theWHO,United Nations Population Division, and the
United Nations Children’s Fund (UNICEF), we devel-
oped a search strategy that would cover both journal
articles and UN reports.

Scope

Any study falling within the scope of GATHER was
eligible for inclusion [4,5]. GATHER defines best
reporting practices for studies that report population-
level estimates of a health indicator measuring either
health status or a subset of proximal health determi-
nants. To fall within GATHER’s scope, an estimate
must be calculated by statistically synthesizing data
from multiple data sources to generate quantitative
health estimates that vary by time or by geography.

Development of a sample of target articles

Because studies that fall within the scope of GATHER
cover a diverse range of health topics and populations
studied, we a priori identified a set of target journal
articles known to the authors to be within the scope
of GATHER. These target articles were subsequently
used to guide the development of search terms which
would retrieve articles reporting health estimates. We
selected the target articles to cover the health-related
millennium development goals (MDGs) and the top
10 causes of global Disability-Adjusted Life Years
(DALYs), as reported by the WHO 2012 report, to
represent health status [9]; and the top 5 global risk
factors in 2010 as reported by the Global Burden of
Disease 2013 study to represent health determinants
[10]. The target articles also ranged in geographic
scope from national to global. Thus, these articles
covered a range of current research fields. The target
articles are listed in Supplementary material 1.

Search strategy: journal articles

The literature search was conducted using Medline,
and included articles published in English between
January 2010 and July 2015. We sought a balance
between identifying all of the articles in our sample
of target papers (sensitivity), and the proportion of
articles retrieved that were within scope (specificity).
Therefore, the development of the search terms con-
sisted of using different combinations of MeSh (med-
ical subject headings) terms on specific health topics
and epidemiological limits; these combinations were
tested against the pool of target articles, and a per-
centage of articles in the pool and identified by the
search was calculated. The final search terms are
shown in Supplementary material 2.

Determination of eligibility

The following inclusion criteria were applied:

Study type

We included studies that synthesize data from multi-
ple data sources, in order to generate quantitative
health estimates of health status and determinants
that vary by time or geographic population.

Geographic coverage

Articles reporting health estimates at the global,
regional, national, or subnational levels were
included.

Types of health indicators

Articles estimating indicators of health status (e.g.
total and cause-specific mortality, incidence and pre-
valence of diseases, injuries, disabilities, hospital
admissions, and diseases attributable to a cause)
and health determinants (risk factors to health,
including health behaviours such as tobacco and
alcohol use, and health exposures such as obesity)
were included. Note that any health estimate within
scope was included, not only those covering the
specific topics of the target articles.

We excluded articles reporting indicators from a
single data source, including data sources that cover
multiple years or geographic populations. We consid-
ered articles that combined one data source with
population denominators to be a report on a single
data source, and therefore excluded them. We also
excluded articles reporting service coverage or health
systems indicators [11] and articles where full texts
and/or supplementary material could not be obtained.

The title/abstract review was divided between two
independent reviewers. In order to ensure reproduci-
bility, training on the GATHER inclusion/exclusion
criteria for title/abstracts (TIABs) was performed on
200 randomly selected articles from the search, after
which Cohen’s kappa was calculated for inter-obser-
ver agreement on a further 200 randomly selected
articles. The remaining articles were then split equally

72 M. COKLJAT ET AL.



between two independent reviewers for a full TIAB
review, and irrelevant TIABs excluded. After this, full
texts were obtained and a similar initial training
process was undertaken using the included TIABs
remaining from the 400 randomly selected articles.
Once acceptable inter-observer agreement was
achieved, the remaining full texts were divided
equally amongst the two reviewers (MC and AP)
and any irrelevant full texts were excluded. Finally,
the inclusions were then cross-checked by the other
reviewer and any disputes were settled by a third
reviewer (GAS). Endnote was used to store the
retrieved references from Medline. The final sample
of journal articles included the articles identified
through the systematic search, and remaining articles
from the sample of target articles that were not
selected by the search (Figure 1).

Search strategy: UN reports

UN reports are not indexed by Medline. Thus, a
sample of reports was selected by hand-searching
UN websites for reports covering the same topics of
interest used to select the target articles for the

Medline search (i.e. health-related MDGs, top causes
of burden of disease, and leading risk factors).
Therefore, the final sample of studies consisted of
the pool of target articles, the articles generated by
the Medline search, and hand-selected UN reports.

Data extraction

Full-text articles and any supplementary materials
were obtained for all eligible articles and reports.
The following descriptive information was extracted:
the type of estimate being reported (status or deter-
minant), journal of publication and its impact factor
(if applicable), year of publication, country of origin
according to the corresponding author’s address, and
geographical population coverage (e.g. national,
global).

Before the studies were assessed for compliance
with the GATHER checklist, the checklist items
with multiple parts were divided into separate com-
ponents (items 3, 4, 5, and 13; see Table 1). For item
5, a table of seven characteristics for each input data
source is required to fulfil the criteria. Often studies
report some of these characteristics, but rarely all

Number of “target” articles 
identified through hand-searching

26 

Number of articles identified 
through Medline search 

7428 

Number of articles after 
combination and deduplication of 

target papers 
7436

Number of title/abstracts screened 

7436 

Number of irrelevant TIABS 
excluded 

7091 

Number of full texts screened 

345 

Number of articles excluded 
(either from exclusion criteria or if 
full texts could not be obtained) 

156 

Number of journal articles 
included 

189

Final number of studies included 

212 

Number of UN reports added from 
hand-searching  

23 

Figure 1. Flowchart showing the selection process of eligible studies.
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seven; therefore, we assessed whether studies report a
minimum of four characteristics (5a), and whether
they report the complete set of seven (5b).
Additionally, item 6 (‘identify and describe any cate-
gories of input data that have potentially important
biases’) was excluded from assessment in this scoping
review. This is because the reviewers did not have

adequate expertise in the wide range of health indi-
cators calculated to assess whether potential biases of
the input data were described.

Articles were assessed for the presence of items
listed on the GATHER checklist by two independent
reviewers (MC and JH), with use of a form
(Supplementary material 3) and a table of keywords

Table 1. GATHER checklist of information that each study making global health estimates is required to report, including
information on how reporting was assessed in the scoping review. Divisions of some multi-part reporting items resulted in
n = 21 number of reporting items for the purpose of the scoping review.
Item # Checklist item Comments on application in the scoping review

Objectives and funding
1 Define the indicator(s), populations (including age, sex,

and geographic entities), and time period(s) for which
estimates were made.

None

2 List the funding sources for the work. None
Data inputs
For all data inputs from multiple sources that are synthesized as part of the study:
3 Describe how the data were identified and how the data

were accessed.
3a – describe how the data were identified
3b – describe how the data were accessed

4 Specify the inclusion and exclusion criteria. Identify all
ad-hoc exclusions.

4a – specify inclusion and exclusion criteria, or the
database from which the data were retrieved

4b – identify ad-hoc exclusions, may score NOT
RELEVANT

5 Provide information on all included data sources and
their main characteristics. For each data source used,
report reference information or contact name/
institution, population represented, data collection
method, year(s) of data collection, sex and age range,
diagnostic criteria or measurement method, and
sample size, as relevant.

5a – provide at least 4 of the listed characteristics for
each data source

5b – provide all 7 characteristics

6 Identify and describe any categories of input data that
have potentially important biases (e.g. based on
characteristics listed in item 5).

Not assessed as the reviewers did not have adequate
expertise to make an assessment of all relevant biases

For data inputs that contribute to the analysis but were not synthesized as part of the study:
7 Describe and give sources for any other data inputs. May score NOT RELEVANT

For all data inputs:
8 Provide all data inputs in a file format from which data

can be efficiently extracted (e.g. a spreadsheet rather
than a PDF), including all relevant meta-data listed in
item 5. For any data inputs that cannot be shared
because of ethical or legal reasons, such as third-party
ownership, provide a contact name or the name of the
institution that retains the right to the data.

None

Data analysis
9 Provide a conceptual overview of the data analysis

method. A diagram may be helpful.
None

10 Provide a detailed description of all steps of the analysis,
including mathematical formulae. This description
should cover, as relevant, data cleaning, data pre-
processing, data adjustments and weighting of data
sources, and mathematical or statistical model(s).

None

11 Describe how candidate models were evaluated and how
the final model(s) were selected.

None

12 Provide the results of an evaluation of model
performance, if done, as well as the results of any
relevant sensitivity analysis.

May score NOT RELEVANT if there were no results to
publish

13 Describe methods for calculating uncertainty of the
estimates. State which sources of uncertainty were,
and were not, accounted for in the uncertainty
analysis.

13a – describe the methods for calculating uncertainty
13b – state what the sources of uncertainty were

14 State how analytic or statistical source code used to
generate estimates can be accessed.

None

Results and discussion
15 Provide published estimates in a file format from which

data can be efficiently extracted.
None

16 Report a quantitative measure of the uncertainty of the
estimates (e.g. uncertainty intervals).

None

17 Interpret results in light of existing evidence. If updating
a previous set of estimates, describe the reasons for
changes in estimates.

None

18 Discuss limitations of the estimates. Include a discussion
of any modelling assumptions or data limitations that
affect interpretation of the estimates.

None
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designed to aid extraction (Supplementary material
4). The presence of an item on the checklist was
marked as YES or NO, and in certain situations
NOT RELEVANT was also assigned either if that
item was deemed to be irrelevant to the methodology
of that study or when it was unclear from the meth-
odology whether the item should have been reported.
Items 4b, 7, and 12 were assessed as NOT
RELEVANT most frequently, meaning that the
study did not specify whether there were post hoc
exclusions (4b), did not use any data sources without
modification (7), or did not state whether model
performance or sensitivity analysis was done, and
therefore there would be no results to publish (12) .
However, for four studies [12–15] items 3 through to
5 were not relevant because these studies combined
previously calculated health estimates.

Analysis

In order to make an assessment of the compliance to the
items of theGATHER checklist, the percentage of studies
assigned YES,NO, andNOTRELEVANTwas calculated
per item. We then calculated a ‘GATHER performance
score’ for each study. To avoid penalizing studies that
didn’t report an item that was not required, the following
equation was used to account for this, where a ‘YES’
scores 1 point, ‘NO’ scores 0, and ‘NOT RELEVANT’
takes 1 point away from the denominator (considering
there were 21 items in our modified checklist):

# of YES � 21�# of NOT RELEVANTð Þ
Finally, the GATHER performance scores were com-
pared across study types and their characteristics.

Results

Search

The sensitivity of the final search terms (calculated as
the percentage of target articles identified by the
search) was 69% (18/26). The remaining target arti-
cles and the search were combined to give a total of
7,436 studies (Figure 1). Initial TIAB screening
excluded 7,091 as either irrelevant or duplicates.
The remaining 345 full texts were retrieved; 156 stu-
dies were excluded for ineligibility or if the full text
could not be obtained. One hundred and eighty-nine
journal articles remained; to this 23 UN reports were
added. Thus 212 studies were eligible for full data
extraction.

Inter-observer agreement

Cohen’s kappa for inter-observer agreement was cal-
culated for TIAB and full text inclusions and exclu-
sions, where 0.7 was deemed the lowest acceptable

value [16]. The agreement for the assessment of TIAB
eligibility was 0.73, and the agreement for full text
eligibility was 0.83.

Descriptive characteristics

Table 2 gives the characteristics of the 212 studies
included in the scoping review. One hundred and
four (49%) of the studies made health estimates for
the global population, 30 (14%) made estimates for
multiple countries, and 78 (37%) made estimates at a
national or subnational level. The majority of studies
made estimates of health status (81%, 172 studies),
with the remaining 35 (17%) studies making esti-
mates of health determinants, and 5 (2%) making
estimates of both. The most common country of
origin for reports of health estimates was the USA
(31%, 65 studies), followed by Switzerland (15%, 32
studies) and the UK (14%, 29 studies); studies from
these countries were dominated by global or multi-
national studies. The remaining studies originated
from 28 other countries, with 20 (9%) or fewer
reports from each country; the majority of studies
from these other countries were national or subna-
tional in scope. All studies were published between
2010 and 2015. In total, there were 94 publishing
journals. The most common journal was the Lancet,
where 32 (15%) of the articles were published, fol-
lowed by 23 (11%) in PLOS One and 23 (11%) UN

Table 2. Characteristics of the 212 studies included in the
scoping review.

Category Characteristic
Number out of
n = 212 (%)

Country of origin
according to the
corresponding author

USA 65 (31%)
Switzerland 32 (15%)
UK 29 (14%)
Australia 20 (9%)
China 10 (5%)
The Netherlands 7 (3%)
Portugal 6 (3%)
Other (≤ 5 publications,
24 countries)

43 (20%)

Year of publication 2010 17 (8%)
2011 26 (12%)
2012 45 (21%)
2013 68 (32%)
2014 51 (24%)
2015 5 (2%)

Journal of publication Lancet 32 (15%)
PLOS One 23 (11%)
UN report 23 (11%)
PLOS Medicine 6 (3%)
BMC Public Health 6 (3%)
Other (≤ 5 publications,
90 journals)

122 (58%)

Impact factor < 10 137 (64%)
≥ 10 52 (25%)

Population studied Global 104 (49%)
Multi-country 30 (14%)
National and
subnational

78 (37%)

Indicator studied Health status 172 (81%)
Health determinant 35 (17%)
Health status and
determinant

5 (2%)
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reports. The remaining 134 articles (64%) were pub-
lished by 91 other journals, each publishing 6 or
fewer. Out of the articles published in journals, 52
articles (28%) were published in journals with impact
factors greater than or equal to 10, and 137 (72%)
were published in journals with impact factors of less
than 10. Articles reporting global or multinational
studies were more likely to be published in high-
impact-factor journals (38% (43) of global/multina-
tional articles were published in journals with impact
factors greater than 10).

State of GATHER reporting

Figure 2 shows the state of reporting for each indivi-
dual item. The majority of studies defined the indi-
cator of interest and the funding body (67.9 and
77.8% respectively for items 1 and 2). For the items
categorized under data inputs, 78.8% of studies
reported how they identified their data (3a), but
only 11.3% described how it was accessed (3b);
60.8% of studies specified inclusion and exclusion
criteria (4a), or the database used, and 7.1% of studies
identified post hoc exclusions (4b); only 30.2% of
studies reported the minimum of four characteristics
of their included data sources (5a), with only 6.1%
reporting the full seven characteristics (5b). 27.8% of
studies described additional data sources (e.g. covari-
ates; 7) and only 6.1% provided the data inputs in
electronic format (8). For the data analysis reporting
items, 92.9% of studies gave a conceptual overview of
their method used to analyse data (9), but only 38.2%
of studies provided a detailed description of the ana-

lysis, including mathematical formulae (10); addition-
ally, only 23.1% of studies described how potential
models were evaluated and the final model selected
(11), and 24.5% published results of a model perfor-
mance evaluation or sensitivity analysis (12). 45.3%
described the methods used to calculate uncertainty
estimates (13a), and 19.3% described the sources of
uncertainty included and not included (13b); finally,
only 2.8% of studies gave details on how to access the
statistical code used (14). For items describing
requirements for results and discussion sections,
26.4% of studies provided results in an electronic
format (15); 72.6% of studies reported quantitative
measures of uncertainty (16); 93.9% discussed their
results in light of existing evidence (17); and 82.5%
discussed the limitations of their methods and esti-
mates (18).

The best-performing items were items 9 (a concep-
tual overview of the analysis) and 17 (discussing the
results in light of existing evidence), with 92.9 and
93.9% of the studies reporting these two items respec-
tively. Conversely, items on open access (5b, 8, and 14)
were least likely to be reported, where only 6.1, 6.1, and
2.8% of studies reported these items respectively. It is
worth noting that 4b (identifying any post hoc exclu-
sions) appears to have a poor state of reporting; how-
ever, this is because for many of the studies 4b was not
relevant. Of the 9.8% of studies where there were post
hoc exclusions, 70% identified them. This is similar for
items 7 (describing additional data sources) and 12
(reporting the results of a model evaluation or sensitiv-
ity analysis); the studies that described additional data
sources (44.3%) and had results from a model evalua-

0 20 40 60 80 10
0

18
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14

13b
13a
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4a
3b
3a
2
1

% of papers

Ite
m

s
on

G
AT

H
ER

ch
ec

kl
is

t

The State of Reporting for each GATHER Item
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Data Inputs
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Results and Discussion

Figure 2. Stacked bar chart showing the percentage of studies that either correctly reported a GATHER item (reported), failed to
report a GATHER item (not reported), or had methods that rendered a particular item irrelevant (not relevant). n = 212.
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tion or sensitivity analysis (34.4%) were more likely to
report them than not (over 60% of the studies for which
7 and 12 were relevant reported them).

Figure 3 shows the distribution of the GATHER
performance score across all studies. The highest-
performing study, a UN report on maternal mor-
tality [17], scored 0.85. The lowest-performing
study scored 0.06, and the mean GATHER perfor-
mance score was 0.47. Figure 4 shows the GATHER
performance score by study characteristic. The
mean GATHER performance score of articles pub-
lished in journals with impact factors ≥ 10 was
higher than the mean score of UN reports.
However, there was no clear trend in GATHER
performance score by geographic scope, year of

publication, or whether the indicator study
described health status, determinants, or both.

Discussion

The data from this scoping review show that, on
average, the frequency of reporting of the items on
the GATHER checklist was middling. The mean
GATHER performance score was 0.47, demonstrating
that on average less than 50% of the items on the
checklist were reported. The documentation of input
data, availability of the input dataset, computer code,
and results datasets were the most poorly reported.
Additionally, information pertaining to all the steps
involved in data analysis (mathematical formulae for
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Figure 4. Box and whisker plot showing the GATHER performance score (the proportion of relevant items reported by a study)
by study characteristics. Box depicts mean ± interquartile range, and whiskers the maximum and minimum values.
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all steps, model evaluation, and methods for uncer-
tainty calculations) was also generally poorly
reported, although most studies were able to provide
a conceptual overview of the method used to analyse
the data. Objectives of the study, funding, and dis-
cussions were usually well reported.

We assessed studies on the basis of information
available in the journal article including appendices,
or, in the case of UN reports, the web page on which
the report is published. In certain cases, some of the
authors were aware that additional information was
available, but the reviewers were unable to locate it
using the journal article or report (for example, the
results were not on the webpage on which the report
was found). In these cases, we considered that report-
ing was adequate only when information in the pub-
lished article or report clearly guided the reader to the
methods or data. Failure to identify the location of
reporting items was a particular problem for UN
reports, though it also occurred in journal articles.
Thus, naming the location where each GATHER
checklist item is reported will improve the access to
important features of the study.

Moreover, we did not consider that citing another
article or report for methods, a common practice, was
sufficient for data analysis reporting items. This deci-
sion was made as (1) the citation then requires the
reader to obtain a second article, which is not deemed
to be ‘easily accessible’ information; and (2) the cited
methodology may undergo changes in order to incor-
porate different input data. Without a detailed
description of the method, it is difficult to make an
assessment of whether there were any changes to the
model which has been cited, hence making the meth-
odology opaque.

Surprisingly, we found that 60.9% of studies did
not make their results available in a format amenable
to downstream research use, such as a spreadsheet. It
is worth noting, for example, that many of the data-
bases from UN reports are updated with newer esti-
mates. This means that older estimates can no longer
be easily accessed; we believe that older results should
be archived. This may point to a wider problem,
where there is no generalized method to archive out-
put datasets for both journal articles and UN reports.
We consider the failure to identify a permanent loca-
tion for results to be a major deficiency in reporting –
estimates have limited utility if users are unable to
access or use them.

Likewise, the GATHER working group deter-
mined that availability of input datasets, computer
code, and output datasets in machine-readable for-
mat is a part of minimum essential reporting, a
recommendation that is unusual among reporting
guidelines [19], but consistent with an increasing
movement among funding agencies, journals, and
experts on research integrity to maximize the utility

of research by fully reporting data and methods
[6,7,20–24]. Full transparency of data and methods
– which in practice includes publication of datasets
and computer code – is needed to allow other
researchers to build upon published research and
advance the science of health estimation. It may
also increase confidence in published results by
enabling external scrutiny of data and methods
[25]. The primary obstacles to sharing of data and
code are the professional structures in academia that
reward publication of journal articles, but not
underlying data and code, and that undervalue
data management [20,21]. Therefore, to deal with
this lack of access to input data, code, and results,
we suggest that there is a need for the creation of
incentive structures to reward transparent reporting
within academia, such as the creation of data cita-
tion systems [26] and linking data citations to pro-
fessional advancement.

Our review was subject to certain limitations. The
authors who evaluated reporting in each study (MC
and JH) did not have prior experience publishing
global health estimates. Because the reviewers were
not involved in any of the studies identified in the
scoping review, they made an unbiased assessment of
each study identified in the review. However, it was
often challenging for the reviewers to determine
whether some of the reporting items were met. For
example, global health estimates often involve a
sequence of analytic steps; the reviewers were unable
to penalize authors who did not report some of the
analytic steps, thus possibly overestimating whether a
detailed description of all analytic steps was reported.
Similarly, it was challenging for the reviewers to assess
whether the authors described the limitations of their
study accurately. For some reporting items, it was not
always possible to determine whether reporting was
omitted: for example, if an author did not report
whether any ad hoc exclusions were made, or the
author did not report whether model performance
was evaluated. Future studies reporting in line with
the GATHER recommendations will clearly state when
these are not applicable. Finally, we targeted the review
at studies assessing health indicators with a large bur-
den or that were included in the MDGs, which may
have had a different quality of reporting compared to
studies of other health indicators in GATHER’s scope.

We conducted this scoping review in a similar
manner to previously published studies assessing the
quality of systematic reviews [18] or compliance to
the QUOROM statement for meta-analyses [27].
These studies were conducted after the publication
of the corresponding guidelines. By making an assess-
ment of the quality of studies reporting health esti-
mates prior to the publication of the GATHER
guidelines, we have identified areas of the checklist
that require particular attention. This should provide
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some additional guidance on such items when using
GATHER, in conjunction with the example and
explanation document that is published alongside
the guidelines. Additionally, we have established the
baseline quality of such studies. This may allow com-
parison to the state of reporting after the GATHER
guidelines have been available for some time. It is the
responsibility of all parties involved in producing
health estimates – funding agencies, authors, editors,
and reviewers – to ensure that the GATHER guide-
lines are implemented in order to ensure the
improved transparency of health estimate reporting.

Conclusions

It is evident that application of the GATHER guide-
lines will improve the quality of reporting of studies
making health estimates, but that compliance will
imply an additional workload for authors compared
to current practices. Reports and journal articles pub-
lishing health estimates on average met less than half
of the GATHER checklist items prior to the checklist’s
publication. The items that were least likely to be met
were on documentation of data sources used, access to
datasets, access to computer code, and access to results
in an easy-to-analyse format, as well as a complete
description of all steps relating to data analysis.
Whilst this study is limited by the fact that the
reviewers were non-experts in the range of fields stu-
died, this scoping review has allowed the identification
of the current state of reporting of information relating
to the data and methods used to generate health
estimates. Thus, we have highlighted the areas of the
GATHER checklist that require the most improve-
ment, with the view that this will aid future users of
the GATHER checklist. We hope that the GATHER
guidelines will improve the reporting of health
estimates, and additionally, may improve the reporting
of studies that employ similar techniques but that are
not strictly within the scope of GATHER.
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Paper context

Health estimates are increasingly useful to global health, but
often employ complex methods. The Guidelines for Accurate
and Transparent Health Estimates Reporting (GATHER)
checklist describes 18 items to be reported in every study
publishing health estimates, allowing users to assess methods.
We performed a scoping review to establish the state of
reporting in studies published prior to GATHER. Currently,
the reporting of health estimate methodology is incomplete;
the use of GATHER should improve this.
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