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Abstract

Background: Availability of user-friendly statistical software has increased the application of multivariable logistic 
regression (MLR) in the medical journal many fold. The reporting quality in terms of checking assumptions, model 
building strategies, proper coding, and report format need proper care and attention to communicate correct and reliable 
model results. Objective: The objective of this article is to evaluate the quality of MLR article based on 10-point well 
establish criteria and to study the factors that may infl uence the quality. Methods: Study included PubMed indexed 
Indian medical journals as on March 2010 and published at least ten original articles that applied MLR during 10 years 
was included in the study. Multilevel modeling was applied to assess the role of journal and article attributes on MLR 
quality. Results: Twelve out of 39 Indian PubMed indexed journals fulfi lled the inclusion criterion. Of a total 5599 
original articles in these journals, 262 (4.68%) applied MLR in their study. Conformity of linear gradient assumption for 
continuous covariate was the least fulfi lled criterion. One-third of the MLR articles involved statistician or epidemiologist 
as co-author, and almost same number of MLR articles’ fi rst author was from outside India. The trend of 10-point 
criteria remained consistent although the number of MLR articles increased over the period. The average quality score 
was 3.78 (95% confi dence interval: 2.97–4.60) out of a possible 10. Larger sample size, involvement of statistician 
as co-author, non-Indian as the fi rst author, and use of SAS/STATA software increased the quality of MLR articles. 
Conclusions: The quality of MLR articles in Indian medical journals is lagging behind as compared to the quality of 
MLR articles published from the United States and Europe medical journals. Joint effort of editors, reviewers, and 
authors are required to improve the quality of MLR in Indian journals so that the reader gets the correct results.
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Introduction

Availability of high-speed computational facilities 
and user-friendly statistical softwares seem to have 
significantly increased application of multivariable 
regression models in medical literature.1,2 Dichotomous 
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endpoint or binary outcome is often encountered 
in biomedical research such as diseased-healthy, 
survivor–nonsurvivor, and case–control. Among the 
available binary link functions, multivariable logistic 
regression (MLR) is most frequently applied regression 
model1 because (i) sigmoid shape of logistic regression 
that appeals in most of the epidemiology conditions; 
(ii) easy interpretation as compared with other binary link 
function contenders; (iii) the association can be expressed 
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in odds ratio (OR) which is easily understandable by the 
medical professionals; (iv) no restriction on scales of 
predictors or explanatory variables, for example, MLR 
can accommodate, nominal, ordinal and metric scales; 
(v) in rare disease scenario OR nearly equals relative 
risk; and (vi) wide availability of MLR in commercial 
statistical softwares.

No regression model is perfect because regression models 
are always associated with uncertainty and underlying 
assumptions but researcher can increase the parsimony 
of the model by proper testing of associated inherent 
assumptions, adequate interpretation of coeffi cients, and 
complete reporting of model results. Several papers have 
evaluated the MLR assumptions, validation, and reporting 
quality in different fi elds of medicine in the non-Indian 
medical journals based on the well-established 10-point 
criteria and stressed the need to improve the reporting 
and testing of these assumptions.1,3-6 In Indian journals, 
studies have been conducted to evaluate the reporting 
quality of elementary statistical methods and basic 
statistics.7 No study has been conducted on quality of 
the application of multivariable regression methods 
except one study conducted on a few selected Indian 
medical journals that revealed that quality and testing 
of assumptions of MLR articles is poor in our journals.8

This study has been conducting to evaluate the MLR 
quality in PubMed indexed Indian journals to get broader 
aspect about MLR quality. Furthermore, the trend of 
quality scores over 10 years and effect of fi ve article and 
three journal covariates that can infl uence the quality 
of MLR model has also been studied using two-level 
multilevel approach because the quality of MLR articles 
within journals may be correlated.

Materials and Methods

Inclusion criteria
Original MLR articles published in English language and 
fulfi lling the following criteria were included:
• Original MLR articles published in PubMed indexed 

journals from January 1, 2000, to December 31, 
2009. The cut off year 2000 was selected because 
as our extensive literature search, the fi rst article 
that evaluated MLR articles and highlighting the 
defi ciencies appeared in the year 19999

• Journals having at least ten MLR original articles 
over the 10-year period were selected. The cut off of 
ten articles was chosen to have a reasonable number 

for valid comparison across the journals. The 10-year 
period was stratifi ed in 5 blocks of two calendar years 
for investigating the trend of quality over time.

Search method
Original articles were identifi ed from the query made 
in PubMed search bar using search string “logistic 
regression” because it is a wider term that minimizes the 
selection bias. It may be possible that our string search 
may fi lter less MLR articles than actual, but we had to 
rely on the electronic search because it was extremely 
diffi cult to search manually for MLR in all the issues of 
39 journals published in a 10-year period.

Data extraction
Original MLR articles from the eligible journals were 
evaluated by using 10-point well-established criteria of 
Bagley et al.4 and described in Table 1. List of MLR articles 
was prepared in MS-Excel. An exercise was done to 
check the reliability of scoring based on 10-point criteria. 
For this, fi fty randomly selected articles out of eligible for 
this study were independently evaluated by experienced 
biostatistician and epidemiologist (RK and PC). Inter-rater 
agreement between RK and PC for each criterion was 
assessed by Kappa statistics and varied from 0.79 to 0.9. 
The third author (AI) renowned biostatistician was 
consulted in case of any clarifi cation required or solving 
the discrepancies.

Scoring and assumptions
Each of ten criteria when fulfi lled by an article was 
assigned score 1 and 0 otherwise. Many MLR articles did 
not use any continuous covariate. In this situation, testing 
of linear gradient criteria was not applicable. The score 
was standardized to incorporate the not applicable criteria 
for linear gradient so that all had a similar common 
base and were comparable. Equal weightage was given 
to each criterion. Total score obtained had a feature of 
quasi-interval scale hence regular parametric test could 
be applied if the score is normally distributed. Higher 
score represented better quality of the MLR article. If 
more than one MLR model was applied in an article, the 
fi rst model reported or the MLR of the primary outcome 
was selected for evaluation. It is diffi cult to identify 
from the MLR article that which author has not tested 
the criteria or which author tested but not reported due 
words limitation. Thus, if an article did not mention 
about a particular logistic assumption, it was considered 
to indicate that the assumption was not tested.

[Downloaded free from http://www.ijph.in on Tuesday, December 20, 2016, IP: 117.202.160.235]



101Kumar, et al.: Quality of logistic regression in Indian journals 

Indian Journal of Public Health, Volume 60, Issue 2, April-June, 2016

Journal and article characteristics
Three journal and fi ve article level covariates, namely 
Journal’s specialty, number of MLR article per issue, 
and impact factor for the journal; and number of authors, 
name of software used, involvement of statistician or 
epidemiologist as co-author, sample size, and nationality 
of the fi rst author were examined. The detailed description 
is described in the Supplement Material.

Validity assessment and blinding of article
The single blinding procedure was applied to maintain 
the anonymity of the authors of the articles and name of 
journals to avoid possible bias in scoring. The masking 
and blinding were done by a person not interested in 
this study.

Ethical consideration
The permission to conduct the study was obtained from 
the Ethics Committee of our Institution.

Statistical analysis
Statistical analysis was carried out using STATA -11, 
College Station; TX: StatCrop LP, USA and Multilevel 

version 2.1.10 The proportion of each criterion was 
determined and 95% confidence interval (CI) was 
calculated using the exact binomial method.11 The trend 
of each criterion over 5 block-years was evaluated 
using Chi-square for trend.12 Normality of quality score 
was checked using skewness and kurtosis test and also 
verified by Q-Q plots and Box-Whiskers plot. The 
two-level random-intercept model was fi tted to account 
for the clustering within the journals, exploring the effect 
of article and journal covariates on the quality of MLR, 
and assessing the journal variability and a robust analytic 
tool since it generates valid and reliable estimates of 
fi xed effect parameters even for very small clustering.13 
The multilevel model assumptions, namely normality 
among the intercepts, linearity effect of continuous 
variable (i.e., sample size), and homogeneity of variance 
across the journals was verifi ed. The clustering effect 
was determined by intra-class correlation (ICC) obtained 
from the unconditional model. Univariable two-level 
model for each of article covariate was fi rst evaluated. 
The variables with P < 0.25 in univariable models were 
included in backward approach to get the fi nal model and 
P < 0.10 was considered to retain the covariate.14 Sample 

Table 1: Criteria used to examine the assumptions and reporting quality of multivariable logistic regression in articles reviewed in the 

Indian Medical Journals

Criterion Brief description of each criterion

Suffi cient cases per covariate The ratio of cases (events or nonevents) per covariate should be 10:1 or higher of limiting sample size. 

Limiting sample size would be equal to minimum (number of events or number of nonevents). Manuscript 

assigned a code 1 when the ratio is 10:1 or higher per covariate else assigned 0

Conformity of linear gradient Continuous covariates included in the fi nal model should have a linear relationship in logit scale with 

outcome. Manuscripts assigned code 1 if linearity was tested else assigned 0. When manuscript has all 

categorical covariates, code 2 was assigned

Testing of interaction Articles should report the clinical or biological plausible interaction between the covariates or should 

provide a cause for not testing or reporting the interaction. Manuscript assigned code 1 when either 

interaction was reported or mentioned in the text it was tested and found to be not signifi cant

Collinearity Manuscripts assigned code 1 when collinearity is tested or reported that it was examined else assigned 0

Validation Model validation should be described either by internal validation method or external validation methods. 

Such as split-sample methods, cross-validation, bootstrapping, or other resampling methods. Manuscripts 

assigned code 1 when any of the validation was reported

P value, OR, and 95% CIs of OR The P value of each covariate included in the fi nal model should be reported either in the table or on the 

text. OR without accompany 95% CIs did not provide true association. Manuscripts coded as 1 when this 

criterion was fulfi lled else code 0

Goodness-of-fi t or classifi cation Summary of goodness-of-fi t such as Hosmer–Lemeshow, Pseudo R2, or classifi cation statistics like 

c-statistics (equal to area under ROC curve) and summary table between predictive and observed 

describing how well the model the obtained model described actual data. Manuscripts reported 

goodness-of-fi t or classifi cation summary will be assigned as 1 else assigned 0

Selection of potential covariates Articles explained how the covariates were selected. Manuscripts reported method of selection of 

covariates will assign code 1 else 0

Coding of the variable Manuscript should provide the explicit description of coding or unit used for covariates because direction 

for covariate’s coeffi cient will depends how the covariate is coded and reference category selected. The 

coding and reference are required in case of covariate having more than two categories. The unit is needed 

in case of continuous. Manuscript reported the coding and unit of covariates will be assigned code 1 else 0

Method of fi tting the model Procedure for entry the covariates is explicitly stated, for example, forward stepwise, backward 

elimination, best subset, or force entry method. Manuscripts specifi ed procedure name or wrote all 

covariates were simultaneously included were assigned code 1 else assigned 0

OR = Odds ratio, CIs = Confi dence intervals, ROC = Receiver operating characteristic
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size in each study was log transformed due to its highly 
right skewed distribution and centered for grand mean. 
The number of authors was also centered for grand mean 
to get intercept meaningful.

Results

Twelve journals out of 39 PubMed indexed Indian journals 
fulfi lled the eligible criteria for inclusion in this study. Two 
hundred and sixty-two (4.68%) out of total 5599 original 
articles published during the 10-year period from 2000 to 
2009 applied MLR in their study. The maximum number of 
original articles on MLR was published in Indian Journal 
of Pediatrics (IJP), whereas the highest proportion of MLR 
articles was found in Journal of Postgraduate Medicine. 
The mean quality score was nearly consistent across the 
block year (P = 0.778). The overall mean quality score was 
3.81 ± 1.58 [Figure 1]. The percentage of MLR articles to 
total original articles increased from 2.72% in 2000–2001 
to 6.15% in 2004–2005, which is more than double and 
thereafter remained constant, albeit absolute numbers of 
MLR articles increased from 30 to 70 [Figure 1]. This 
increase varied widely across the journals.

None of the MLR articles fulfilled all the 
10 or even 9 criteria. Only 8% MLR articles fulfi lled 
6–8 assumption criteria, 70% fulfi lled 3–5, and 21% 
fulfi lled 1–2, and 1.5% article did not fulfi ll any criteria. 
Median number of authors was 5 and varied from 2 to 
11. Median sample size was 338 and varied from 140 
to 1015. The least fulfi lled criterion was conformity 
of linear gradient and most fulfi lled was mention of 
P value, OR and 95% CI [Table 2]. The P value alone 
was reported in 98% of MLR articles and along with 

Figure 1: Mean quality score in relation to the block year, number in column indicates 

the percentage of multivariable logistic regression articles to total

OR in 95% of MLR articles. Fourteen percent of MLR 
articles did not report the 95% CI of OR and there was 
a signifi cant association (P < 0.001) of not reporting CI 
and over fi tting that occurs due to disproportionately 
low sample size.

Three-fourths of MLR articles (78.24%) reported the 
name of the software used for MLR analysis. Among 
these, SPSS software was most prevalent (81%) followed 
by STATA 11% and then SAS 5%, while remaining 11% 
used other softwares. These percentages add up to more 
than 100 because some articles used two or more statistical 
softwares. Statistician or epidemiologist involvement as 
co-author was only in one-third of MLR articles and in 
27.5% of MLR articles the fi rst author was non-Indian.

The trend over the fi ve block years for any criteria was 
insignifi cant. However, three criteria, namely the sample 
size, P value, OR and 95% CI, and coding of covariate 
showed improvement over the previous blocks increased 
from 60% to 70%, 80% to 91.4% and from 43% to 60%, 
respectively, from 2000–2001 to 2008–2009 but the trend 
was not statistically signifi cant.

Multilevel modeling results
The box-whisker plot revealed the distribution of quality 
score for Indian Journal of Community Medicine (IJCM) 
and Journal of the Association of Physicians of India 
has right and left skewed, respectively. The combined 
overall quality score distribution and other remaining 
journals shows nearly have symmetric pattern [Figure 2]. 
The Skewness and Kurtosis statistical test revealed 
that combined overall quality score did not violate the 
normality condition (P = 0.117).

Figure 2: Box-whisker plot depicting the distribution of quality score across the 

journals
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from 0% (Neurology India) to 100% (IJCM).14 Sample 
size also had unequal distribution and median sample size 
was 338 and varied from 142 to 835 across the journals.

Multivariable multilevel results
When the journal and article covariates were 
simultaneously entered into the multilevel model, sample 
size, SAS/STATA users, involvement of statistician and 
nationality of the fi rst author turn out signifi cant (P < 0.10). 
The positive coeffi cient indicated that the presence of 
covariate improved the quality of MLR. The nationality 
of the fi rst author had a P = 0.255 in the univariable 
two-level model but signifi cance (P = 0.029) at two-level 
multivariable which revealed that selection based on 
univariable signifi cant (P < 0.05) can skip an important 
covariate such as this. These variables explained 34% of 
article variance and 64% of journal level variance. Journal 
level covariates were not found to have a signifi cant 
effect on quality and these were removed from the fi nal 
model [Table 3]. The interaction between journal variable 
was not studied due to small sample size. The intercepts 
residuals followed a normal distribution and variance of 
residuals across the journals was homogeneous which 
indicate that the assumptions of the multilevel model 
were not violated.

Discussion

Advance computing power has increased the application 
of advanced biostatistical methods many fold. In our 
study, 4.7% of original articles applied MLR. This 
rate was reported as 15.6% in Turkish cardiology 
journals,15 8.4% in an article published in pulmonary 
and intensive care,16 6.7% in 10 Chinese leading Medline 
indexed medical journals published in 2008,17 and 6% in 
transplant journals,6 respectively.

Table 2: Number and percentage of articles that met the recommended criteria

Criterion Number of Articles Fulfi lling 

the Criterion (n=262)

Percentage (95% CI)

Suffi cient cases ( >10) per covariate 162 61.8 (55.6-67.3)

Conformity to linear gradient for* continuous or ranked covariate 1 1.02 (0.02-5.6)**

Testing interactions and modifi er effect 11 4.2 (2.1-7.4)

Checking for collinearity 4 1.5 (0.42-3.86)**

Validation of model 7 2.7 (1.08-5.43)**

P value, odds ratio, 95% CI of odds ratio 227 86.6 (82.52-90.76)

Goodness-of-fi t or classifi cation summary of fi nal model 28 10.7 (6.94-14.43)

Selection of potential covariates 176 67.2 (61.1-72.8)

Coding of covariates 151 57.6 (51.6-63.62)

Modelling strategy for fi tting the model 165 63.0 (56.8-68.8)

CI = Confi dence interval, * Number of eligible articles for the criterion are 98. ** Based on exact method (binomial distribution)

The average quality score was 3.78 (95% CI: 2.97–4.60) 
and ICC within journals was 0.069 (95% CI: 0.016–0.199). 
Although ICC was small but likelihood ratio test 
showed signifi cance and data also have a hierarchical 
nature. Small ICC refl ects that heterogeneity within the 
journal about model strategy, reporting, and testing of 
assumptions. This ICC can also be interpreted as 7% 
variability of the total variance in quality score is due 
to journals variability, and 93% is due to articles. The 
likelihood ratio test showed a signifi cance (P = 0.0026) 
between multilevel and single level model. Only 
Indian Journal of Gastroenterology has signifi cantly 
lower than overall average quality score and IJP and 
National Medical Journal of India had signifi cantly 
high-quality score with the overall average quality 
score. The signifi cance was determined by the mean 
shrunken residuals and its 95% CIs.14

Univariable multilevel results
Five categories of software used were collapsed them into 
two categories (SAS/STATA (SAS institute Inc. Cary, NC, 
USA) vs. Others (SPSS Inc, Chicago, IL, USA)) because 
the quality score of STATA and SAS users were signifi cant 
with other three categories of softwares users. Sample size 
showed a signifi cant quadratic relation with a quality score 
with a positive linear coeffi cient and negative quadratic 
coeffi cient. These refl ect that the quality improves as 
sample size increases but acceleration rate decreases 
as sample size increases. Involvement of statistician, 
nationality of the fi rst author, sample size, and software 
used had P < 0.25 in the univariable analysis [Table 3].

The multilevel model showed that the involvement of 
statistician explained 53% journal variance and 4% 
article variance. The reason of explaining the high journal 
variance was an unequal distribution of statistician 
involvement across the journals and proportion varied 
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Forty-fi ve of MLR articles selected the potential variables 
for multivariable analysis using univariable analysis cut 
off P < 0.05. This is widely accepted that variable based 
on signifi cance of univariable analysis P < 0.05 is an 
incorrect procedure because it increases the chance of 
biased results and instability in model results and may 
reject an important variable that may become signifi cant 
only after adjustment like nationality of fi rst author in 
our study.18 This practice was more commonly followed 
in Indian medical journals as well as in American cancer 
journals (49%) and in two top Chinese journals (40%).19 
One way to deal with problem is relaxing the cut off from 
P < 0.05 to <0.25 for univariable analysis as suggested 
in the literature.20

Five out of ten well-established criteria were fulfi lled 
in <11% of MLR articles, while the remaining fi ve 
criteria were fulfilled in more than 50% of MLR 
articles [Table 2]. Present results indicate that we are far 
behind in fulfi llment of the criteria of MLR as compared 
to the studies published on European and the Unites 
States journals.1,3,4,6

The involvement of statistician as co-author improved 
the quality by 0.3 unit and signifi cant at 10% (P = 0.093). 
Only 36% of MLR articles involved the statistician 
as co-author. This shows the lower participation of 
statistician and epidemiologist as co-author in MLR 
articles. The SAS/STATA users had a higher mean 
quality score by 0.6 units than users of SPSS and other 
softwares (Epi Info, MedCalc, etc.). Our objective is not 
to criticize or advertise any of the statistical software 
but to state facts as they exist on the ground. These 
two softwares have features to test the assumptions 
of MLR, for example, testing the conformity of linear 
gradient assumptions of continuous variable and model 
diagnostic. In addition, nonstatistician fi nd diffi culty 
in applying these two softwares compared to SPSS, 
which is very easy to handle by new users and health 
professionals. The most common softwares in Indian 
journals was SPSS, followed by STATA and SAS, 
whereas study conducted in Journal of American Medical 
Association found just the reverse pattern, namely SAS, 
STATA, then SPSS.21

Table 3: Results of random intercept model for univariable (separate for covariate) and multivariable analysis

Model Covariates Interce pt 

(SE)

Coeffi cients 

(SE)

P-value 

by wald 

test (fi xed 

parameters)

Journal 

varianc 

(SE)

Article 

variance 

(SE)

-2 LL Change in variance from 

null model 

Random 

effect

Proportional 

of Journal 

Variance (%)

Explained

Proportional 

of Article 

Variance (%)

Explained

Comparison 

with single 

level 

(LR test)

1 No covariate (Null 

Model)

3.78 (0.15) - - 0.17 (0.11) 2.32 (0.21) 975.42 - - 0.0026

2 Statistician (yes) 3.49 (0.14) 0.82 (0.20) 0.000 0.08 (0.07) 2.23 (0.20) 960.62 53 4 0.0630

3 Nationality of fi rst 

author (non-Indian)

3.60 (0.22) 0.26 (0.22) 0.253 0.15 (0.11) 2.32 (0.32) 974.14 12 0.40 0.0051

4 Software SAS/

STATA vs. Others

3.70 (0.16) 0.67 (0.28) 0.017 0.17 (0.11) 2.26 (0.20) 969.84 0 2.58 0.0018

5 Sample size 

(log natural)

Linear 3.99 (0.14) 0.53 (0.07) 0.000 0.08 (0.06) 1.96 (0.17) 926.73 53 16 0.0328

Quadratic -0.11 (0.04) 0.005

6 No of authors 

(centred for mean)

3.78 (0.154) -0.03 (0.044) 0.554 0.17 (0.11) 2.32 (0.20) 969.74 5 0 0.0033

7 Block year 

(continuous)

3.83 (0.30) -0.02 (0.08) 0.841 0.17 (0.11) 2.32 (0.21) 975.38 0 0 0.0026

8 Statistician (yes) 3.49 (0.21) 0.33 (0.20) 0.093 0.06 (0.06) 1.87 (0.17) 913.24 64 34 0.06

Nationality of fi rst 

author (non-Indian)

0.44 (0.20) 0.029

SAS/STATA 

software used

0.57 (0.26) 0.028

Sample size 

(natural log)

Linear 0.50 (0.07) 0.000

Quadratic -0.12 (0.04) 0.002

Mean of log
e
 transformed sample size and mean number of authors was 5.975 and 4.88, respectively Univariable multilevel models are from 1 to 7 and model 8 is 

multivariable multilevel model SE = Standard error,  -2 LL = -2 log likelihood, LR test = Likelihood ratio test
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Slight deviation in linearity assumption of the 
continuous covariate in MLR does not affect much, 
but J-shape and U-shape relationships produce wrong 
inference about continuous covariate. Categorization 
of continuous variable is usually a wrong practice and 
leads to loss of power, loss of information, and other 
serious disadvantages.22,23 Dichotomizing of continuous 
variable is strongly condemned by statisticians because 
it loses one-third of data information.24 Categorization 
of continuous covariate is justifi ed only when covariate 
is highly skewed or has nonlinear relationship, but 
latter problem can now easily handle by the spline 
method.25

The present study is not free from limitations. The study 
includes MLR articles published up to December 31, 
2009, which might be quite old but our experience 
shows there is not much change in the MLR quality in 
Indian journals. The percentage of MLR was estimated 
on the basis of the electronic search. It is not impossible 
that some of the articles used MLR but not found in the 
electronic search. It may be possible that authors have 
applied the criteria but have failed to report. For example, 
interaction(s) may have been tested but not reported. 
Thus, our results are based on what author has been 
reported in the articles. Some articles have used MLR 
as a secondary analysis; their quality may be low. The 
cross-level interactions and random slope in multilevel 
method were not included due to small sample size of 
journal and convergence problem. In addition, the random 
selection of level-2 (journals) was not possible because 
all the eligible journals were included in the study.

The strength of the present study lies in relatively large 
sample size compared with other studies and inclusion of 
major Indian journals. Nevertheless, it is small for multilevel 
modeling analysis. Besides estimating the infl uence of 
covariates, this study covers good quality Indian medical 
journals and sample size is more than double than our 
previous study. In addition, multilevel model was applied 
to fi nd the covariates that infl uenced the MLR quality. 
This is the fi rst such attempt in India. Thus, the results are 
believable and true for nearly all Indian medical journals.

Conclusions and Recommendations

Multivariable models are important and need correct and 
complete reporting. This will not only help the reader 
but also to the reviewer to evaluate the model fi nding 

and rely on the model results. The reporting format and 
other cautions for MLR are described elsewhere.6,26 The 
study results are mainly dependent on how the good the 
model fi tted by the author/s, not reporting the suffi cient 
information(s) leave the readers in a dilemma. These 
information can be provided in little space. Nowadays 
most of the journals are electronic and these information 
can be provided as Supplement Material so that interested 
reader(s) can download the desired information. We 
advocate that author should report these information(s) 
if tested. Thus, reporting of these criteria is warranted to 
prove the parsimony of the model result. We would also 
suggest that when editor removes the model information 
he/she should write one line “model assumption(s) like 
conformity of linear gradient and collinearity have been 
tested and information deleted due to word constraint.” 
This indicates that author is aware about the assumptions 
and other relevant criteria.

Furthermore, the editors should encourage the statistical 
perspective, statistical reviews, etc., in Indian journals like 
published Indian Pediatric.27,28 These publications will 
brush-up the medical and statistical professionals about 
the old and latest developments as well as encourage the 
young professionals to apply such methods.
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