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Abstract: Evidence-based medicine (EBM) has brought a substantial change in medical practice and clinical
care approach. Poor or insufficient quality reporting of observational studies limits the data interpretation, gen-
eralizability and clinical utility at large. Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines do not have a method to assign a quality score to observational study publication which
might lead to differences in assessing the quality of the publication. A scoring method can provide quantitative
estimates that could improve quality of reporting, eventual conduct of observational studies and can lead to
more transparent judgements about the quality of evidence. Authors decided to develop a quantitative scoring
method for STROBE checklist and to design a rating scale in order to categorize cohort (CO), case-control (CC)
and cross-sectional (CS) study publications into excellent, good, fair, poor quality based on the overall scores.
STROBE-M (STROBE Moditfied) checklist was developed by dividing composite STROBE items into multi-
ple items for ease of comprehension and scoring. For each item, the authors decided to have 3 quality scores
option i.e. 0 (not fulfilled), 1 (fulfilled) and NA (not applicable). By using STROBE-M checklist, two review-
ers independently graded 45 observational study publications, 15 each from CO, CC and CS. Inter-rater agree-
ment and reliability were determined for grading done by 2 raters. STROBE-M adherence scoring method was
developed to assign quality scores to study publications. High level agreement (inter rater reliability) was seen
between two reviewers for rating all 3 types of study publications by STROBE-M checklist. CS studies had 6
(40%) good and 9 (60%) fair; CC studies had 1 (7%) good and 14 (93%) excellent; CO studies had all 15
(100%) study publications with excellent grade as per STROBE-M scoring. Cross-sectional studies had over-
all fair STROBE-M adherence grade while case-control studies and cohort studies had excellent (85%) grade.
This study highlighted deficiencies in the reporting of observational studies. Based on our experience in scor-
ing 45 publications, the STROBE-M checklist with the proposed scoring system seems to be a useful tool for
assessing the reporting quality of the observational studies.

Keywords: STROBE, STROBE-M, observational studies, cross-sectional, cohort, case-control, publication
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Evidence-based medicine (EBM) has brought a
substantial change in medical practice and clinical
care approach (1-3). It has helped to focus on valid
and reliable information to make sound decisions in
the area of disease management. Although random-
ized controlled trials (RCTs) are considered as the
reference standard and provide valuable evidence
about the efficacy of new treatments, yet they do not
answer all important questions about the specific
treatment. Most of the knowledge in clinical prac-
tice comes from observational studies from which
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we can gain further experience to plan intervention-
al studies in regards to efficacy, safety and tolerabil-
ity of approved medicines (4).

An observational study is defined as a study
that provides estimates and examines associations of
events in their natural settings without recourse to
experimental intervention (5). It includes cohort stu-
dies (CO) — prospective and retrospective, cross-
sectional studies (CS), and case-control studies (CC)
(6). Current evidence suggests that observational
studies, such as those discussed earlier, both com-
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plement and build on the evidence base established
by RCTs. Poor or insufficient quality reporting of
observational studies limits the data interpretation,
generalizability and clinical utility (7). It is seen
often that healthcare professionals come across pub-
lications of inadequate quality which cannot be used
as evidence in clinical decision making (4, 8). Poor
quality reporting also hinders the process of evidence
generation. Incomplete or inadequate reporting also
leads to omission of otherwise eligible studies in sys-
tematic reviews or meta-analysis (4).

In the area of RCTs, guidelines such as the
Consolidated Standards of Reporting Trials (CON-
SORT) have improved the reporting quality (9-11).
Similarly, the ‘Strengthening the Reporting of
Observational Studies in Epidemiology’ (STROBE)
Statement was developed in a collaborative effort of
epidemiologists, methodologists, statisticians, rese-
archers, and journal editors to improve the quality of
reporting of observational studies (4, 12). It consists
of a checklist of 22 items, which relate to the title,
abstract, introduction, methods, results and discus-
sion sections of articles. The STROBE guideline
explains and elaborates the rationale for each item
by citing examples from published articles.
STROBE guideline has been accepted and used by
more than 100 journals as well as by the Inter-
national Committee of Medical Journal Editors (4).
STROBE guideline ensures a clear presentation of
what was planned, done, and found in an observa-
tional study and the authors of STROBE explicitly
state that ‘the recommendations are not prescrip-
tions for setting up or conducting studies, nor do
they dictate methodology or mandate a uniform
presentation (4). The positive effect of reporting
guidelines on the quality of reporting has been doc-
umented in several reviews (10, 13-20).

So far, there is no method to assign an overall
quality score, as well as an individual score to each
of the 22 items in the STROBE guideline. This
might lead to differences in quality rating when it is
done by multiple reviewers. Scoring method for
items can provide quantitative estimates of quality
that could improve the quality of reporting and lead
to more transparent judgements about the quality of
evidence (21). It may also improve the data inter-
pretation, generalizability and clinical utility of the
reported study (22).

OBJECTIVES
The first objective of the present study was to

develop a valid and reliable quantitative scoring
method for STROBE for determining the overall
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quality score for a given publication. The second
objective was to design a rating scale in order to cat-
egorize publications into excellent, good, fair, or
poor quality based on the overall scores.

METHODS

The scoring system was developed based on
discussions in the UNIRED (UNESCO German
Unit of the International Network at Hochschule
Hannover, The UNESCO Chair In Bioethics,
Medical Research in Developing countries) working
group of the Faculty III, Hochschule Hannover,
University of Applied Sciences and Arts, Hannover,
Germany. The UNIRED group consists of profes-
sors, senior researchers, and masters students work-
ing in the area of public health, epidemiology and
ethics. The group convenes twice a month to discuss
research proposals, progress of ongoing projects,
manuscripts in preparation, or methodological
papers from the literature.

Scoring method

The aim of the scoring method was to obtain an
overall quality score for a given publication. All
questions were derived directly from the STROBE
guideline. It was decided to have scores of O: if the
particular checklist item is not fulfilled, a score of 1:
if the particular checklist item is fulfilled and Score
of NA: if particular checklist item is not applicable
for the specific publication. Maximum possible
STROBE scores for observational studies were as
follows: cohort = 84, case-control = 83 and cross-
sectional = 77 (Appendix 1).

STROBE-M (STROBE Modified)

New items were added under methods and
other information section. Items related to ethics
were added in the domain 2 under the methods sec-
tion i.e. ethics committee permission and written
informed consent from study participants. We divid-
ed composite STROBE checklist items into multiple
items for ease of comprehension and scoring. e.g.
“Original STROBE item” — Setting — Describe the
setting, location, and relevant dates, including peri-
ods of recruitment, exposure, follow-up, and data
collection. “Separated STROBE items” — “Study
setting mentioned” yes = 1, no = 0; “Study location
written” yes = 1, no = 0; “Relevant dates men-
tioned” (recruitment, exposure, follow-up, data col-
lection) if all 4 dates mentioned = 4, few dates men-
tioned (1 to 3) =1 to 3, no = 0.

To get a final percent STROBE-M adherence
for a particular publication, total STROBE-M adher-
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ence score was counted based on fulfillment of
STROBE-M items which was then divided by the
applicable maximum possible STROBE-M score
(cohort = 84, case-control = 83 and cross-sectional =
7).

Percent STROBE-M adherence = Total STROBE-M adherence score

Applicable maximum possible STROBE-M score x 100

For example, if a cross-sectional study publica-
tion achieves total STROBE-M adherence score of
35, then this score will be divided by 77 (applicable
maximum possible STROBE-M score for a cross-
sectional study). In this case, % STROBE-M adher-
ence = (35/77) x 100 = 45.5% is achieved.

Piloting of the STROBE-M score checklist

We conducted a piloting of the STROBE-M
score checklist. The two reviewers (VL, PR) from
UNIRED group independently graded 12 observa-
tional study papers (3 each from cohort, case-control,
and cross-sectional studies) with draft STROBE-M

Table 1. Publication quality grades.

1097

score checklist. These papers were published in the
year 2016 and were available on the PubMed
Medline database. These two reviewers then met
with UNIRED group to discuss their assessments
and any difficulties they experienced. Based on
these discussions, some modifications were done in
framing of the sentences for individual STROBE-M
checklist items.

Inter-rater agreement of STROBE-M score
checklist

Following the development and piloting of the
STROBE-M score checklist, we conducted a more
formal evaluation of its inter-rater agreement. One
reviewer (VL) selected 45 observational study pub-
lications (15 each from cross-sectional (23-37),
cohort (38-52), and case-control study (53-67) from
“PubMed database” published in the time period of
1 March 2016 to 31* May 2016 with the filters of
English language, human studies, and full text avail-
ability. Irrelevant publications (opinion or critique
of previous studies, letters to editors, meta-analysis
were excluded (Fig. 1). The two reviewers (RP, FF)
independently graded these 45 observational study

STROBE-M Quality grad_e for publications (23-67) with STROBE-M score check-
adherence score (%) a publication . .
list. Inter-rater agreement (IRR) was determined by
285 Excellent using kappa statistic and Intra Class Correlation
70 to <85 Good (ICC). Possible values for kappa statistics range
50 to < 70 Fair from -1 to 1, with 1 indicating perfect agreement, O
<50 Poor indicating completely random agreement, and -1
indicating “perfect” disagreement (68-70). In case
Literature search database
PubMed
Period: 1st March 2016 to 31st May 2016
{ ! !
Keywords: Keywords: Keywords:
cross-sectional study cohort study case-control study
Filter: English Filter: English Filter: English
language, human language, human language, human
studies, full text studies, full text studies, full text
availability availability availability
T T I
[Available studies: 30 | | Available studies: 25 | | Available studies: 20 |
1 1 1
Tiitle and abstract reviewed, irrelevant studies excluded (e.g. opinion or
critique of previous studies, letters to editors, reviews, meta-analysis)

| Resultant studies: 15| | Resultant studies: 15 | | Resultant studies: 15|

Studies included for testing of the final STROBE score checklist = 45 studies
(15 studies each from cross-sectional, cohort, and case-control)

Figure 1. Search strategy for selecting 45 observational study publications
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of ICC, poor IRR for ICC values less than 0.40, fair
for values between 0.40 and 0.59, good for values
between 0.60 and 0.74, and excellent for values
between 0.75 and 1.0 was considered (68-70). Each
reviewer recorded the time spent in conducting an
assessment, and from this data, we estimated the
likely resource implications of using this approach.

Two authors (DL, GF) provided formal STROBE-M
and STROBE-M scoring training during the course
of the study.

Determining the publication quality
Further to our efforts of formulating a quanti-
tative scoring method for STROBE checklist, we

Table 2. STROBE-M Scores, mean, ICC, kappa for cross-sectional study publications.

Publication STROBE-M Score STROBE-M Score STROBE-M mean ole Kappa
(out of 77) Rater 1 (out of 77) Rater 2 score (out of 77)
1% 60.0 57.0 58.5 0.954 0.884
2% 50.0 48.0 49.0 0.967 0.936
3> 55.0 55.0 55.0 0.966 0.930
42 54.0 52.0 53.0 0.963 0.929
57 57.0 54.0 55.5 0.938 0.882
6% 58.0 60.0 59.0 0.978 0.924
7 56.0 54.0 55.0 0.961 0.923
8% 55.0 55.0 55.0 0.960 0.923
9% 48.0 51.0 49.5 0.950 0.903
10* 54.0 53.0 535 0.943 0.891
11* 53.0 51.0 52.0 0.927 0.862
12* 55.0 52.0 535 0.943 0.891
13* 52.0 53.0 525 0.945 0.895
14 54.0 51.0 52.5 0.945 0.895
15¥ 52.0 55.0 53.5 0.943 0.891
Table 3. STROBE-M Scores, mean, ICC, kappa for case-control study publications.
Publication STROBE-M Score STROBE-M Score STROBE-M mean Icc Kappa
(out of 83) Rater 1 (out of 83) Rater 2 score (out of 83)
1% 76 76 76 1.000 1.000
2% 69 69 69 0.957 0.910
3 78 79 78.5 0.924 0.852
4% 71 73 72 0.945 0.888
57 73 73 73 1.000 1.000
6 75 74 74.5 0.965 0.928
7 73 74 73.5 0.901 0.806
8% 76 74 75 0.923 0.846
9! 71 74 72.5 0.912 0.825
10¢ 76 76 76 1.000 1.000
11 72 71 71.5 0.920 0.839
12% 77 77 77 1.000 1.000
13% 74 74 74 1.000 1.000
14 72 75 73.5 0.901 0.807
159 77 75 76 0.910 0.823
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Table 4. STROBE-M Scores, mean, ICC, kappa for cohort study publications.

Publication STROBE-M Score STROBE-M Score STROBE-M mean ole Kappa
(out of 84) Rater 1 (out of 84) Rater 2 score (out of 84)
1% 75.5 78 76.75 0.899 0.775
2% 72 72 72 0.950 0.897
3© 78 76 77 0.910 0.823
44 78 77 77.5 0.843 0.712
5% 76 77 76.5 0.869 0.753
6 75 76 75.5 0.888 0.784
7 76 75 75.5 0.888 0.784
8 71 79 78 0.890 0.790
9 77 77 77 0.909 0.823
107 76 74 75 0.932 0.864
11% 72 74 73 0.945 0.888
12% 77 77 77 0.909 0.823
13 75 74 74.5 0.969 0.936
14 79 79 79 0.859 0.740
15> 77 77 77 0.909 0.823

decided to grade the quality of publications (71, 72)
on the basis of STROBE-M adherence score as
shown in Table 1.

RESULTS

As detailed in the methods section, as a first
step towards developing a quantitative scoring
method for STROBE checklist, we divided compos-
ite STROBE items into multiple items for ease of
comprehension and scoring. Our STROBE-M
checklist consists of 73 cross-sectional, 78 case-con-
trol and 79 cohort STROBE items. These items
reflect all 3 domains of observational study publica-
tions i.e. domain 1: abstract, domain 2: introduction,
methods, results, discussion and domain 3: other
information (Appendix 1). The STROBE scoring
checklist was applied to a set of 45 observational
study publications (15 each for cross-sectional,
case-control and cohort studies). The results are pre-
sented in Tables 2-4.

Inter-rater reliability

A high level of agreement (inter-rater reliabili-
ty) was seen between two raters for all types of
study publications as depicted by ICC and kappa
values shown in Tables 2-4.

Time required for conducting assessments
The median time to conduct the assessment
was 30 min (range = 15-40 min). Raters’ feedback

suggested that it was relatively straightforward to
use the STROBE-M checklist after formal training
on STROBE-M and STROBE-M scoring method.

Quality of study publications

Figure 2 shows the distribution of percent
STROBE-M adherence scores for all domains of the
three types of observational studies. For the cross-
sectional study, domain one score is 96.2%, where-
as, for the rest of the two domains, the score is below
85%. i.e. below excellent grade (Table 1). The over-
all grade for case-control and cohort studies is excel-
lent (more than 85%) but the cross-sectional studies’
overall scores are less than 85%. At the same time,
it is observed that the domain three score is quite
variable and also scores less than 85% across all the
three study designs.

Tables 5, 6 and 7 show percentage STROBE-M
adherence and quality score of study publications. All
3 types of study publications’ STROBE-M adherence
was of an excellent grade in domain 1 (Title and
abstract) of STROBE checklist items: CS: 96.2 (SD =
8.5), CC: 100, CO: 96.2 (SD = 6.5). In the case of
domain 2 (Introduction, methods, results, and discus-
sion) of STROBE-M checklist items, CS study publi-
cations achieved fair grade 69.2 (2.6) whereas CC
90.7 (1.7) and CO 92.2 (1.6) study publications
STROBE-M adherence was of excellent grade. CS
study publications achieved poor grade 41.3 (27.7)
while CC 54.7 (30.7) and CO 60 (22.7) study publi-
cations achieved a fair grade in domain 3 (other infor-
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mation) of STROBEs checklist items. CS had 6 (40%)
good and 9 (60%) fair; CC had 1 (7%) good and 14
(93%) excellent; CO had all 15 (100%) study publica-
tions with excellent grade as shown in Figure 3.

DISCUSSION

STROBE-M guideline was developed 10 years
back (4) to ensure a clear presentation of what was
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planned, done, and found in an observational study.
The main difficulty in applying the STROBE guide-
line to observational study publications is the com-
plexity of the approach. The STROBE guideline has
22 items and each item has more than one sub-item
/ recommendation. For e.g. 1(b) of STROBE guide-
line recommends providing in the abstract an
Informative and balanced summary of what was
done and what was found. We separated STROBE
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Figure 2. Percentage STROBE-M adherence for 3 types of study publications

Table 5. Percentage STROBE-M adherence and quality grades for cross-sectional study publications.

Publication Domain 1 Domain 2 Domain 3 Overall
(Total =7) (Total = 65) (Total = 5) (Total =77)
Score % Grade | Score % Grade | Score % | Grade | Score % Grade

1% 7 100.0 E 475 | 73.1 G 4 80 G 58.5 76.0 G
2% 7 100.0 E 42 64.6 F 0 0 P 49 63.6 F
3» 7 100.0 E 46 70.8 G 2 40 P 55 71.4 G
4% 5 71.4 G 45 69.2 F 3 60 F 53 68.8 F
57 7 100.0 E 45.5 | 70.0 G 3 60 F 55.5 72.1 G
6% 7 100.0 E 49 75.4 G 3 60 F 59 76.6 G
7 6 85.7 E 45 69.2 F 4 80 G 55 71.4 G
8% 6 85.7 E 45 69.2 F 4 80 G 55 71.4 G
9 7 100.0 E 425 | 654 F 0 0 P 49.5 64.3 F
10* 7 100.0 E 45.5 | 70.0 G 1 20 P 53.5 69.5 F
11* 7 100.0 E 44 67.7 F 1 20 P 52 67.5 F
12 7 100.0 E 44.5 | 68.5 F 2 40 P 53.5 69.5 F
13% 7 100.0 E 445 | 68.5 F 1 20 P 52.5 68.2 F
14% 7 100.0 E 445 | 68.5 F 1 20 P 52.5 68.2 F
157 7 100.0 E 445 | 68.5 F 2 40 P 53.5 69.5 F

Mean Mean Mean Mean

%62 | F o2 | Al T 600 | F

(8.5) (2.6) (27.7) (3.6)




Development of a quantitative scoring method for STROBE checklist

Table 6. Percentage STROBE-M adherence and quality grades for case-control study publications.
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Publication Domain 1 Domain 2 Domain 3 Overall
(Total =7) (Total = 71) (Total = 5) (Total = 83)
Score % Grade | Score % Grade | Score % | Grade | Score % Grade

1> 7 100 E 65 91.5 E 4 80.0 G 76 91.6 E
2% 7 100 E 62 87.3 E 0 0.0 P 69 83.1 G
3% 7 100 E 66.5 93.7 E 5 100.0| E 78.5 94.6 E
4% 7 100 E 64 90.1 E 1 20.0 P 72 86.7 E
57 7 100 E 65 91.5 E 1 20.0 P 73 88.0 E
6% 7 100 E 64.5 90.8 E 3 60.0 F 74.5 89.8 E
7 7 100 E 64.5 90.8 E 2 40.0 P 73.5 88.6 E
8 7 100 E 64 90.1 E 4 80.0 G 75 90.4 E
9! 7 100 E 63.5 89.4 E 2 40.0 P 72.5 87.3 E
10* 7 100 E 65 91.5 E 4 80.0 G 76 91.6 E
11¢ 7 100 E 63.5 89.4 E 1 20.0 P 71.5 86.1 E
12% 7 100 E 67 94.4 E 3 60.0 F 77 92.8 E
13% 7 100 E 64 90.1 E 3 60.0 F 74 89.2 E
14 7 100 E 63.5 89.4 E 3 60.0 F 73.5 88.6 E
159 7 100 E 64 90.1 E 5 100.0| E 76 91.6 E

Mean Mean Mean Mean

oo | F b7 | E sar| F w03 | F

(0.0 (1.7) (30.7) (2.9)

Table 7. Percentage STROBE-M adherence and quality grades for cohort study publications.
Publication Domain 1 Domain 2 Domain 3 Overall
(Total =7) (Total = 72) (Total = 5) (Total = 84)
Score % Grade | Score % Grade | Score % | Grade | Score % Grade
| S 100.0 E 67.8 94.1 E 2 40 P | 7675 | 914 E

2% 6 85.7 E 66 91.7 E 0 P 72 85.7 E
3% 7 100.0 E 66 91.7 E 4 80 G 77 91.7 E
44 7 100.0 E 66.5 92.4 E 4 80 G 71.5 92.3 E
5% 7 100.0 E 66.5 924 E 3 60 F 76.5 91.1 E
6" 7 100.0 E 66.5 92.4 E 2 40 P 75.5 89.9 E
7 6 85.7 E 66.5 92.4 E 3 60 F 75.5 89.9 E
8 7 100.0 E 67 93.1 E 4 80 G 78 92.9 E
9% 7 100.0 E 68 94.4 E 2 40 P 77 91.7 E
10v 7 100.0 E 65 90.3 E 3 60 F 75 89.3 E
11% 6 85.7 E 64 88.9 E 3 60 F 73 86.9 E
12% 7 100.0 E 66 91.7 E 4 80 G 71 91.7 E
13% 6 85.7 E 64.5 89.6 E 4 80 G 74.5 88.7 E
14" 7 100.0 E 68 94.4 E 4 80 G 79 94.0 E
15> 7 100.0 E 67 93.1 E 3 60 F 77 91.7 E

Mean Mean Mean Mean

S63 | E br | E 00| T %00 | F

(6.5) (1.6) (22.7) 2.2)
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items into multiple items and developed a modified
STROBE checklist (STROBE-M) applicable to
observational studies (CS, CC, and CO).

Ethics is not listed in STROBE guideline as a
recommended item. We are of the opinion that fail-
ure to consider ethics in guidelines for reporting
research is an omission. The consideration of ethical
issues by researchers and the review by ethics com-
mittees reflect comprehensive modern ethical think-
ing. The rights of research participants and the safe-
guarding of the records of individuals being
researched are ethical requirements that are well
documented (73). No research should proceed with-
out consideration of ethical issues anticipated by
researchers and without review by an independent
and competent ethics review body. These two
actions should be considered as integral parts of the
research process, and are thus logical and indispen-
sable elements of the study report checklist (73).

Inappropriate authorship (honorary and ghost
authorship) and the resulting lack of transparency
and accountability have been substantial concerns
for the academic community for decades (74-77). In
recent years, there has been much debate about the
increasing list of authors in published papers, the
order of authors as well as responsibilities. Ghost
authors who might be professional writers or staff
members might have a conflict of interest in the out-
come of the research (or at least the presentation of
the research at publication). By omitting their
names, the paper affiliations look more neutral (78).
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A recent Nature editorial entitled “Ethics and
fraud”: “...no one should argue ever again that ...
promiscuous authorship on scientific papers ... can
be tolerated ... Research ethics matter immensely to
the health of the scientific enterprise. Anyone who
thinks differently should seek employment in anoth-
er sphere” (77). To have an unbiased view while
reviewing the publication, based on the most promi-
nent and widely utilized authorship guidelines estab-
lished by the International Committee of Medical
Journal Editors (ICMJE), we added an item on
authors’ and co-authors’ contribution to the
STROBE-M checklist (79).

Public trust in the scientific process and the
credibility of published articles depend in part on
how transparently competing interests are handled
during the planning, implementation, writing, peer
review, editing, and publication of scientific work.
Competing interest exists when professional judg-
ment concerning a primary interest such as patients’
welfare or the validity of research may be influenced
by a secondary interest such as financial gain, per-
sonal relationships, academic competition, and
intellectual beliefs (79). As a statement about com-
peting interest supports to maintain the credibility of
the journal, the authors, and the science itself; we
added an item about competing interest in
STROBE-M checklist (79).

Data sharing (safeguarding confidentiality and
anonymity) benefits numerous research-related
activities: reproducing analyses, testing secondary

ECS nCC mCO

e

% ]

Good Fair

STROBE-M quality grade

Figure 3. STROBE — M quality grade for 3 types of study publications
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hypotheses, developing and evaluating novel statis-
tical methods, aiding the design of studies, meta-
analyses; advancing medical knowledge, helping to
prevent error, fraud and selective reporting (80).

As an inherent principle of publication that
researchers should benefit from, is to be able to
replicate and build upon the authors’ published
claims, we added an item about data sharing in
STROBE-M checklist (81).

We presented a scoring system for the
STROBE-M that can be used to obtain an overall
score for the quality of observational study publica-
tions. Three response options for each item of
STROBE-M checklist were defined — score of 0: if
the particular checklist item is not fulfilled, score of
1: if the particular checklist item is fulfilled and
score of NA: if particular checklist item is not appli-
cable for the publication. Subsequently, based on the
percentage adherence to STROBE-M score, we
decided for 4 quality grades for publications which
are, excellent (= 85%), good (70% — < 85%), fair
(50% — < 70%) and poor (< 50%). A quality score is
highly desirable, as it allows to present conclusions
on the quality of the publication based on the vari-
ous levels of evidence. We also decided to focus not
only on the overall STROBE-M adherence score /
quality but also on score / quality of each domain of
the publication. We identified 3 domains in the pub-
lications as domain 1: abstract, domain 2: introduc-
tion, methods, results, discussion and domain 3:
other information. Individual domain STROBE-M
adherence and quality score offered a focused
understanding of the positives or lacunas in the pub-
lications. The STROBE-M checklist as presented in
this manuscript showed a high-level inter-rater reli-
ability when applied to 45 observational study pub-
lications (15 each from CS, CC and CO).

Our analysis of 45 observational study publica-
tions (15 each from CS, CC and CO), showed that CS
study publications achieved an overall fair grade as
compared to excellent grade for CC and CO. In the
case of domain 2 (introduction, methods, results, and
discussion) of STROBE-M checklist items, CS study
publications achieved fair grade whereas CC and CO
study publications achieved an excellent grade. In the
case of domain 3 (other information), neither of the
study publications even achieved a good grade. Our
results are consistent with other studies assessing
deficiencies in reporting of individual STROBE items
and also more specifically in the domain 2 such as
sample size, bias, selection of participants, use of
flow diagram and reporting of missing data (82-86).

One of the main goals of reporting guidelines
is to improve reporting clarity and not necessarily
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improve the quality of research, but in due course
achieve it as an indirect effect. Inadequate reporting
not only hinders critical assessment by others of the
strengths and weaknesses in study design, conduct,
and analysis, but it also affects the judgement of
whether and how results can be included in system-
atic reviews and impacts on the readers’ assessment
of studies’ generalizability (21). This study has
shown that it is feasible to develop a scoring method
for STROBE checklist that can be used to assess the
reporting quality of observational (cross-sectional,
case-control and cohort) studies. It has also shown
that it is possible to simplify the STROBE checklist
for improving transparency and comprehensibility.

CONCLUSION

This study highlighted deficiencies in the
reporting of observational studies. With continued
efforts from researchers and with a particular focus
on the domains identified as deficient by the
STROBE statement, this presents an opportunity to
improve the reporting of observational research so as
to make it useful in evidence-based medicine. With
increased awareness by authors and editors regarding
compliance of manuscripts to the STROBE-M
checklist and journal endorsement of the same, we
hope that not only reporting but also the design and
conduct of future studies will be improved (21).
Finally, we will like to mention that, based on our
experience in scoring 45 publications, we firmly
believe that the STROBE-M checklist with the pro-
posed scoring system is a useful tool for assessing
the reporting quality of the observational studies.

Strengths and limitations of this study

e STROBE guidelines do not have a method to
assign the quality score to observational study
publication which might lead to differences in
assessing the quality of the publication.

e A scoring method can provide quantitative esti-
mates that could improve the quality of reporting.

e Our STROBE-M checklist with the proposed
scoring system is a useful tool for assessing the
reporting quality of the observational studies.

o STROBE — M also will improve quality of report-
ing, eventual conduct of observational studies and
can lead to more transparent judgements about the
quality of evidence.
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