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ABSTRACT
Systematic reviews and meta-analyses are pivotal for evidence-based decision-making but depend on the availability of precise statisti-
cal data. Researchers often encounter studies where essential statistics are missing or presented only in graphs, leading to potential 
data exclusion and selection bias. This study aims to provide specific methodologies for extracting or reconstructing the statistical pa-
rameters required for meta-analysis—specifically effect sizes (MD, OR, RR, HR) and their corresponding variance measures (SD, SE, 
variance)—from incomplete or graphically reported data. We describe calculation and extraction protocols for five specific scenarios en-
countered in medical literature: (1) continuous data missing standard deviations; (2) categorical data missing standard errors; (3) cal-
culating risk estimates from frequency tables; (4) extracting continuous data presented solely in graphs; and (5) reconstructing hazard 
ratios from Kaplan-Meier survival curves. Valid meta-analysis requires both an effect size and a measure of variance. When these are 
not explicitly reported, they can often be derived from other available statistics or digital extraction from figures. While heterogeneity is 
inherent in meta-analysis, the methodology allows for error adjustment and robust synthesis. Therefore, preventing data loss via these 
extraction methods is preferable to excluding studies. Maximizing data inclusion enhances the comprehensive value and statistical 
power of the final analysis.
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Introduction

With the explosive increase in research output on various 

clinical topics, academic focus has shifted beyond individual 

study findings toward the systematic integration of vast data-

sets to derive rational conclusions. Against this backdrop, 

meta-analysis emerged in the late 1980s as a cornerstone 

of research synthesis, quantitatively aggregating preceding 

studies to provide intuitive and consolidated results. Fol-

lowing continuous methodological evolution, meta-analysis 

has become an essential research tool not only in the social 

sciences, such as psychology and pedagogy, but also in the 

medical and health sciences [1]. By ensuring objectivity in 

literature selection and quantifying individual findings into 

pooled effect sizes, meta-analysis contributes decisively to 

decision-making in evidence-based medicine (EBM) [2,3].

Since the Cochrane Collaboration established the meth-

odology for systematic reviews [2], pooled effect sizes in me-



2

Shim.  Missing summary statistics for meta-analysis 

https://doi.org/10.63528/jebp.2026.00002

ta-analyses have typically been presented as mean differenc-

es (MD), odds ratios (OR), relative risks (RR), or hazard ratios 

(HR) [4-6]. Conducting such analyses requires the extraction 

of specific statistical information from individual studies. For 

instance, when effect sizes are reported as MD or risk ratios 

(OR, RR, or HR), both the point estimate and its correspond-

ing 95% confidence interval (CI) or standard error (SE) must 

be retrieved [1]. Similarly, for proportion data expressed as 

percentages, most meta-analyses require the sample size, ef-

fect size, and 95% CI [1,3].

However, researchers often encounter difficulties calculat-

ing accurate summary statistics when individual papers fail 

to explicitly report these values. Excluding such studies can 

introduce selection bias; therefore, maximizing the utility of 

available statistical information is crucial. For continuous 

data, if the standard deviation (SD) is not directly stated, it 

can be calculated using sample sizes, variances, or SEs [7,8]. 

If the data remain insufficient for direct derivation, alterna-

tive methods, such as imputing the largest SD from other in-

cluded studies, may be considered [9,10]. In the case of time-

to-event data, when statistical information is presented only 

through graphs, data must be estimated directly from the 

visual representations. While some studies have reported us-

ing grid paper to visually estimate values from Kaplan-Meier 

survival curves (KMSC) [11], utilizing high-resolution digital 

tools is preferable for greater accuracy. To this end, methods 

for extracting survival data using Python-based programs 

have been developed [12].

Accordingly, this manuscript aims to explore methodolo-

gies for back-calculating or extracting the necessary statistical 

parameters for different data types when primary values are 

unreported in published literature.

Methods

Missing data can compromise the precision of pooled effect 

size estimates and introduce bias in meta-analyses. In this 

study, we operated under the assumption that missing data 

were missing at random (MAR), implying that the probability 

of missingness was not dependent on unobserved variables. 

Furthermore, we calculated estimates assuming that the 95% 

CIs were symmetrically distributed under a normal distribu-

tion.

Fundamentally, meta-analysis synthesizes findings by cal-

culating study-specific weights. This process necessitates the 

extraction of effect sizes and SEs—or values from which these 

can be derived, such as variance and 95% CIs—from each in-

dividual study. Consequently, obtaining accurate effect sizes 

and SEs for the intervention in question is a critical priority 

for researchers.

For Randomized Controlled Trials (RCTs), particularly 

those conducted since approximately 2007, most studies 

have been prospectively registered in the web-based da-

tabase ClinicalTrials.gov to mitigate research misconduct 

and ensure transparency regarding sponsorship and study 

background [13]. While not universally mandatory by law, 

this practice is largely driven by high-impact journals, which 

typically require a ClinicalTrials.gov registration number as 

a prerequisite for manuscript submission. Therefore, when 

including RCTs in a meta-analysis, researchers should pri-

oritize consulting this database to identify potential unpub-

lished but valuable data.

Practical Guidance for Missing Summary Sta-
tistics and Extracted Data

Calculation of summary statistics and effect sizes for 
continuous data
For continuous variables, we calculated the MD, SD, SE, Co-

hen’s d, and Hedges’ g for both paired groups (e.g., pre- vs. 

post-intervention; Table 1) and independent groups (Table 

2) using the virtual data. While most statistical software au-

tomatically computes effect sizes (Cohen’s d and Hedges’ g) 

upon entry of the sample size, mean, and SD, specific manu-

al adjustments were applied as follows.

In paired group designs (Table 1), in clinical medicine, im-

provement is typically indicated by a reduction in values (i.e., 

a negative direction). In this simulation study, change scores 

Table 1. Paired Two Groups (Pre vs. Post)

Treatment Control
n_pre m_pre s_pre n_post m_post s_post Sdiff m1 n_pre m_pre s_pre n_post m_post s_post Sdiff m2
100 20 5 100 10 3 4.359 -10 100 19 4 100 17 3 3.606 -2
m1 = m_post-m_pre
Sdiff = SQRT(s_pre^2+s_post^2-(2*r*s_pre*s_post)) *Since correlation (r) is generally unknown, treat it as 0.5.
n, sample size; m, mean; s, standard deviation; Sdiff, standard deviation of mean difference; m1, mean difference between pre- and post-treatment in 
the treatment group; m2, mean difference between pre- and post-treatment in the control group.
All values are virtual data.
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were calculated by subtracting baseline values from post-in-

tervention values (Post - Pre), meaning that negative values 

represent improvement; however, this directionality was ad-

justed based on the specific research context. Regarding the 

calculation of the pre-post pooled SD, most individual stud-

ies do not report the correlation coefficient (r) between pre- 

and post-values, consequently, we assumed a conservative 

correlation coefficient of 0.5 for these calculations, a method 

explicitly be stated in the meta-analysis methodology [14,15]. 

Additionally, it is recommended to conduct a sensitivity 

analysis (Cochrane Handbook for Systematic Reviews of In-

terventions. Section 6.5.2.8 Imputing standard deviations for 

changes from baseline) [2].

For independent groups (Treatment vs. Control), we uti-

lized Cohen’s d as the standardized mean difference (SMD). 

In cases where sample sizes were small, we employed 

Hedges’ g to correct for small-sample bias (Table 2). When 

summary statistics were not explicitly reported in individual 

studies, they were derived using relevant algebraic formu-

las. For instance, when only the pre- and post-test SDs were 

available, the pooled SD corresponding to the mean change 

was calculated (Table 1). Similarly, when the SDs of two inde-

pendent groups were provided, the pooled SD for the mean 

difference between the groups was computed (Table 2).

Handling missing standard deviations in continuous 
data
When SDs were not reported, we derived the SE using the 

following formulas:

For continuous outcomes presenting MD as the effect size, 

we extracted the sample size, mean, and SD. It is crucial to 

verify whether the extracted values correspond to indepen-

dent or paired groups before applying the formulas. Gener-

ally, the SE is the SD divided by the square root of the sample 

size. Alternatively, if the 95% CI is provided, the SE can be 

calculated by subtracting the lower limit (CIL) from the up-

per limit (CIH) and dividing the result by 3.92.

In instances where these calculations were not feasible, we 

employed imputation strategies as described in Cochrane 

Handbook Chapter 6: Choosing effect measures and com-

puting estimates of effect [2].

First, we excluded studies with missing data to calculate a 

pooled effect size and pooled SD from the remaining studies; 

this pooled SD was then imputed into the studies with miss-

ing values. Alternatively, we imputed the SD from a represen-

tative study with high methodological quality (e.g., rigorous 

design, large sample size) that closely resembled the study 

with missing data.

Importantly, these handling methods for missing data 

must be clearly defined in the methodology section. To en-

hance the robustness of the findings, we recommend con-

ducting a sensitivity analysis comparing results that include 

imputed data against those that exclude studies with missing 

values.

Handling missing standard errors in categorical data
For categorical data where the effect size is presented as an 

OR, RR, or HR, the SE is the square root of the variance (V):

Studies often omit the SE and variance but provide the 

95% CI. In such cases, the SE can be calculated using the 

log-transformed CI limits. Log transformation is essential 

Table 2. Independent Two Groups (Treatment vs. Control)

Treatment Control MD Sp SEmd Cohen’s d Vd SEd J Hedges’ g Vg SEg

n1 m1 s1 n2 m2 s2

100 -10 4.359 100 -2 3.606 -8 4.000 0.566 -2.000 0.030 0.173 0.996 -1.992 0.030 0.173

MD = m2-m1
Sp = SQRT(((n1-1)*s1^2+(n2-1)*s2^2)/(n1+n2-2))
SEmd = SQRT(1/n1+1/n2)*Sp

Cohen’s d = MD/Sp
Vd = 1/n1+1/n2+Cohen’s d^2/(2*(n1+n2))
SEd = SQRT(Vd)
J = (1-(3/(4*(n1+n2)-9)))
Hedges’ g = Cohen’s d*J
Vg = Vd*J^2
SEg = SQRT(Vg)
n, sample size; m, mean; s, standard deviation; MD, mean difference between treatment and control; Sp, standard deviation of MD (pooling standard 
deviation); SEmd, standard error of MD; Vd, variance of Cohen’s d; SEd, standard error of Cohen’s d; J, correction factor; Vg, variance of Hedges’ g; 
SEg, standard error of Hedges’ g.
All values are virtual data.
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to normalize the data distribution. Furthermore, when con-

ducting meta-analyses on categorical data, effect sizes are 

log-transformed to calculate the pooled effect size and then 

back-transformed (exponentiated) to report the final OR, RR, 

or HR.

Deriving Statistics from Frequency Tables (Categorical 
Data)
When effect sizes (OR, RR, HR) and related statistics were ab-

sent but frequency tables for specific treatments were avail-

able, we calculated crude unadjusted risks (Figure 1). OR 

and RR were calculated using standard statistical formulas, 

while HRs were estimated using the methodology described 

by Tierney et al. [16]. We calculated OR and RR based on the 

observed frequencies in the 2*2 contingency tables. To assess 

statistical significance, we computed test statistics (e.g., chi-

square) by comparing the discrepancy between observed 

and expected frequencies, providing 95% CIs. In addition, 

following the method described by Tierney et al. [16], we 

calculated HR by rearranging the observed and expected fre-

quencies from the patient groups only into the correspond-

ing frequencies for the treatment and control arms.

Extracting continuous data from graphical presenta-
tions
While the aforementioned methods utilize numerical data, 

some studies present findings solely through graphs. Given 

that graphs in modern medical literature are generated by 

software with standardized axes and ratios, data can be ac-

curately extracted using digital measurement tools such as 

Adobe Acrobat Reader, WebPlotDigitizer, Plot Digitizer, or 

Engauge Digitizer [12].  

17 
 

 

 Figure 1. Calculation of Odds Ratio (OR), Relative Risk (RR), or Hazard Ratio (HR) Using 

Frequencies 

  

Fig. 1. Calculation of Odds Ratio (OR), Relative Risk (RR), or Hazard Ratio (HR) Using Frequencies.
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As shown in Figure 2, we extracted mean changes and SDs 

from bar graphs and box-and-whisker plots using the mea-

surement tool in Adobe Acrobat Reader. By setting a specific 

segment of the Y-axis as a reference scale, we calculated the 

values of the target bars or boxes using proportional equa-

tions. For example, if a reference measurement of 0 to 5 on 

the Qmax axis corresponds to 19.80 mm in the software, and 

the placebo change bar measures 7.58 mm, the actual value 

is calculated as 1.91 (Calculation: 5 : 19.80 = x : 7.58, therefore 

x = 1.91).

Extracting survival data from graphical presentations
In survival analyses where only Kaplan-Meier survival curves 

were provided without explicit HRs, we extracted data points 

from the curves to calculate the HR (Figure 3). The funda-

mental principle involves determining interval-specific HRs, 

variance (V), and observed-minus-expected (O-E) events, 

then synthesizing these to derive a single pooled HR and SE 

[11,17]. Narrower time intervals typically yield results closer 

to the raw data.

However, our validity checks revealed significant discrep-

ancies between summary statistics extracted via this method 

and actual values. This is likely because survival analysis 

inherently accounts for both time and censoring simultane-

ously. Inverse calculation from a final static graph cannot ful-

ly capture the dynamic censoring information present in the 

raw data, inevitably leading to deviations from the original 

effect sizes.

Conclusions

Despite the inherent heterogeneity across individual studies 

included in a meta-analysis, the methodological framework 
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Figure 2. Data extraction from graph Using Adobe Acrobat Reader. All values are virtual data. 

BoNT-ONA, Onabotulinum toxin A; OnabotA, Onabotulinum toxin A 
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Figure 3. Data extraction from Kaplan-Meier survival curve. All values are virtual data 

 
 
  

of this approach allows for the adjustment of various errors, 

thereby facilitating robust synthesis. Given that the primary 

objective of meta-analysis is to enable comprehensive deci-

sion-making based on a wide array of evidence [1,18-20], it is 

methodologically preferable to minimize data exclusion due 

to missing values rather than discarding potentially valuable 

information. This rigorous approach reflects the rationale be-

hind the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) guidelines, which employ a 27-

item checklist to enhance the completeness and establish the 

transparency of systematic reviews and meta-analyses. [21]

However, this study is subject to certain limitations. We 

operated under the assumption that the missing data in indi-

vidual studies were MAR. It is important to acknowledge that 

the MAR assumption is inherently untestable and cannot be 

empirically verified. Consequently, to address this uncertain-

ty, we strongly recommend conducting sensitivity analyses 

that account for reasonable deviations. Comparing results 

derived from datasets that include imputed missing values 

against those that exclude them is essential to validate the 

robustness of the study's conclusions.

Furthermore, excluding studies solely due to missing 

summary statistics reduces the effective sample size and 

statistical power, potentially leading to Type II errors where 

significant effects are overlooked. By employing valid impu-

tation strategies under the MAR assumption, researchers can 

preserve the integrity of the total sample, ensuring that the 

synthesized evidence reflects a more complete picture of the 

available data.

In addition, HRs reconstructed from Kaplan-Meier curves 

may not fully capture censoring information, potentially 

leading to discrepancies with the actual HRs. Therefore, this 

approach should be considered an approximation; priority 

Fig. 2. Data extraction from graph Using Adobe Acrobat Reader. 
All values are virtual data. BoNT-ONA, Onabotulinum toxin A; 
OnabotA, Onabotulinum toxin A.

Fig. 3. Data extraction from Kaplan-Meier survival curve. All 
values are virtual data.
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should be given to obtaining original summary statistics or 

contacting the study authors whenever possible.

Ultimately, the challenges associated with missing data 

highlight the critical need for improved reporting standards 

in primary research. Future clinical trials should strictly 

adhere to reporting guidelines, such as the CONSORT state-

ment, ensuring that all summary statistics—including means, 

SD, and CIs—are explicitly reported or archived in public 

repositories. Such transparency would eliminate the need for 

post-hoc data extraction or imputation, thereby enhancing 

the accuracy and reliability of subsequent systematic reviews 

and meta-analyses.
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ABSTRACT
Clinical practice guidelines (CPGs) are critical for translating research into clinical practice; however, high-quality evidence alone does 
not ensure optimal care. The integration of patient values and preferences is essential for developing recommendations that are both 
relevant and applicable, yet many guidelines continue to underrepresent patient perspectives and lack transparent incorporation of 
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ence-sensitive decisions, and evaluates methods for eliciting patient input, such as utility-based measurements, discrete-choice experi-
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patient-centeredness. Persistent challenges include issues of representativeness, methodological uncertainty, and cultural barriers. Im-
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Introduction

Clinical practice guidelines (CPGs) are systematically de-

veloped statements intended to support optimal clinical 

decision-making by translating appraised and synthesized 

evidence into actionable recommendations. With the grow-

ing emphasis on patient-centered care within health systems, 

guideline developers are increasingly expected to involve pa-

tients in priority setting and to ensure that recommendations 

reflect patient priorities in both everyday life and clinical 

practice.

Incorporating patient values and preferences into guide-

lines can enhance their feasibility and acceptability in clini-

cal practice [1,2]. Excluding patient perspectives may result 

in recommendations that overlook individual circumstances 

and trade-offs, potentially leading to reduced adherence [3]. 

Mirza et al. emphasized that involving patient panels through 

structured approaches can help guideline developers pri-

oritize outcomes that matter to patients, extending beyond 

traditional clinical endpoints [4].

Contemporary guideline development standards increas-

ingly recognize patient values and preferences as a core 

component of trustworthy recommendations [5]. However, 

empirical evaluations indicate that patient involvement and 

the systematic use of preference research remain inconsis-

tent and are frequently inadequately documented in final 

guideline products [6]. This inconsistency is partly due to the 

tendency to treat preferences as subjective inputs rather than 

as an evidence domain that can be systematically identified, 

appraised, and synthesized, as well as the lack of practical 

guidance on integrating preference evidence. To provide a 

clear framework for readers, this review will first clarify the 

conceptual distinction between values and preferences, 

then explain the pivotal role of preference evidence in pref-



9

Kim.  Patient values and preferences in guideline development

https://doi.org/10.63528/jebp.2026.00001

erence-sensitive decisions and finally summarize feasible 

methods and stage-specific strategies for integrating patient 

perspectives into guideline development.

Conceptual Definitions of Patient Values and 
Preferences

The term ‘patient preferences’ is applied heterogeneous-

ly, encompassing at least two levels: (1) individual choices 

made during clinical encounters and (2) aggregate evidence 

about preferences derived from population-based studies. 

Failure to distinguish between these levels can lead to confu-

sion when searching for, synthesizing, and reporting prefer-

ence-related evidence.

Patient values are defined as the relative importance pa-

tients assign to outcomes, health states, and treatment attri-

butes, such as symptom relief, survival, adverse effects, cost, 

and burden. Patient preferences are defined as expressed 

choices or rankings among reasonable alternatives, reflecting 

how patients weigh these valued outcomes and attributes in 

specific contexts. Preferences thus operationalize values into 

concrete decisions.

Although values and preferences are conceptually dis-

tinct—with values describing the importance of outcomes 

and preferences describing choices among alternatives—the 

Grading of Recommendations Assessment, Development 

and Evaluation (GRADE) approach often integrates these 

constructs. Within GRADE, 'patient values and preferences' 

are typically operationalized as the relative importance as-

signed to outcomes or health states of interest [7]. Whether 

an intervention is preferred depends on how patients weigh 

benefits, harms, costs, and treatment burden [8]. Even when 

population-level evidence indicates general trends, individu-

al contexts and goals may differ. Therefore, guidelines should 

clearly distinguish between typical patterns in the target pop-

ulation and the necessity for individualized application in 

clinical practice [9].

Importance of Incorporating Patient Values 
in Guideline Development

Incorporating patient values and preferences into CPGs is 

fundamental to patient-centered care and enhances the 

reception and implementation of recommendations. In in-

dividual clinical encounters, explicit consideration of patient 

priorities supports more tailored and higher-quality deci-

sions [10]. Even when clinical effectiveness evidence is equiv-

alent, the preferred option may differ based on a patient’s 

priorities and tolerance for risk or burden.

Clinicians' preferred treatments, chosen for their effective-

ness, may not always align with patients' priorities. Owens et 

al. demonstrated that patient preferences could alter recom-

mendations for spinal disease treatment, as patients and cli-

nicians may assess risks and benefits differently [3]. Uniform 

recommendations that disregard preference heterogeneity 

may therefore result in suboptimal outcomes. When a rec-

ommendation conflicts with a patient’s values, intentional 

non-adherence may occur; such decisions should not be 

automatically interpreted as poor-quality care, as they may 

represent value-concordant choices [11].

Guidelines that transparently articulate value judgments 

can reduce expectation gaps between patients and clinicians, 

thereby facilitating more effective shared decision-making 

(SDM) by clarifying which outcomes and trade-offs should 

be discussed during consultations [12]. When appropriate, 

supplementing recommendations with plain-language sum-

maries and decision aids can further enhance understanding 

and support implementation.

Preference-sensitive Decisions

As used here, values refer to the relative importance patients 

assign to outcomes and attributes, whereas preferences refer 

to expressed choices or rankings among reasonable alterna-

tives that follow from those values.

Within the GRADE methodology, the strength of a recom-

mendation is determined not only by the certainty of evi-

dence but also by the balance between benefits and harms 

and the degree of variability in patient values and preferences 

(Fig. 1). When patient values are broadly consistent and the 

benefit–harm balance is clear, strong recommendations are 

justified. Conversely, when the balance is closely matched or 

values vary substantially, conditional recommendations are 

more appropriate. In these cases, guidelines should explicitly 

indicate the need to elicit individual preferences through 

SDM in clinical practice.

Many clinical choices are preference-sensitive decisions, 

characterized by the existence of multiple reasonable alter-

natives and meaningful trade-offs in burden, risks, or quality 

of life, such that the optimal option depends on patient value 

judgments [13]. In these contexts, even with sufficient effec-

tiveness evidence, different conclusions may be reasonable 

depending on which outcomes are prioritized [14]. Guideline 

developers should therefore actively seek and incorporate 

preference evidence during development and reflect antici-

pated variability in the rationale and wording of recommen-

dations.

Evidence suggests that clinicians frequently have difficulty 
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accurately predicting which outcomes patients prioritize, 

such as quality of life versus survival duration or tolerance of 

specific risks [15,16]. Therefore, guidelines should move be-

yond reporting general trends and provide concrete prompts 

to facilitate preference elicitation at key decision points, such 

as suggested questions to explore patient goals, concerns, 

and acceptable trade-offs.

Gartner et al. analyzed oncology CPGs modules in the 

Netherlands and found that 18 of 32 recommendations were 

preference-sensitive; notably, 3 of 14 recommendations pre-

sented as strong would have been more appropriately classi-

fied as conditional based on the underlying text [17]. They ar-

gued that standard guideline phrasing may be insufficient to 

foster choice awareness or to encourage neutral presentation 

of options in clinical discussions [17]. These findings support 

the recommendation that guideline wording should explic-

itly acknowledge legitimate alternatives where preference 

sensitivity is anticipated and direct clinicians to verify patient 

values, even when recommendations are strongly framed.

The presence of a strong recommendation does not elimi-

nate the need for SDM. Even when a strong recommendation 

is issued, an alternative option may be rational if the patient’s 

context and goals differ. The perspective that patient partici-

pation is only necessary for conditional recommendations has 

been criticized as inconsistent with patient-centered care [9].

Current Status of Patient Involvement in 
Guidelines and Gaps

Despite broad consensus on the importance of patient values 

and preferences, evaluations repeatedly show that patient/

public involvement and the systematic use of preference evi-

dence remain limited and inconsistently applied in guideline 

development. International reviews suggest that approxi-

mately half of major guideline organizations report routine 

patient involvement, indicating substantial variability in 

practice.

Armstrong et al. reviewed 101 independent recommen-

dation-developing organizations in the United States (2011–

2015) using websites, methodology manuals, and guideline 

documents and found that only 8% required patient/public 

participation in guideline development groups, while 15% 

described it as optional or occasional [18].

Evidence also suggests that patient participation can mate-

rially change the scope and content of guidelines. For exam-

ple, parallel guideline development groups, with and without 

patient representatives, identified additional outcomes im-

portant to patients (e.g., trajectories of cognitive decline and 

the speed of disease progression) and shifted discussion to-

ward a patient-centered framing [19]. Such involvement may 

influence outcome selection, the direction and strength of 

recommendations, and dissemination strategies, ultimately 

strengthening acceptability and implementability [19].

In an earlier survey of 31 international guideline devel-

opers, 58% reported including patients on panels and 45% 

reported using surveys to assess patient preferences [20]. 

Even after influential recommendations by the Institute of 

Medicine (now the National Academy of Medicine), subse-

quent analyses indicate that meaningful patient participation 

remains suboptimal in many guideline programmes [18,21].

Beyond direct participation, available analyses reveal per-

sistent gaps in the use and reporting of preference research 

evidence in both pharmaceutical coverage decisions and 

CPGs development [22]. Content analyses underscore this is-

sue, showing that guideline documents allocate substantially 

less attention to patient preferences than to clinical effective-

ness evidence. For instance, Chong et al. observed that effec-

tiveness evidence comprised 24.2% of guideline text, whereas 

patient preference content comprised only 4.6%, with pref-

erence studies rarely cited [23]. Similarly, Sale et al. reported 

that among 70 international osteoporosis guidelines, only 

39% explicitly mentioned patient beliefs, values, or preferenc-

es, and most of these did not support their recommendations 

with evidence from primary studies or systematic reviews 

[24]. Taken together, these studies highlight a consistent 

Fig. 1. Interpretation of recommendation strength within the 
GRADE framework. Strong recommendations are appropriate 
when expected benefits clearly outweigh harms and patient 
values and preferences are relatively consistent. Conditional 
recommendations are appropriate when benefits and harms 
are closely balanced and/or when values and preferences are 
expected to vary, signaling the need for shared decision-mak-
ing. Examples shown are illustrative and not intended to be 
prescriptive: gastrectomy for T1 early gastric cancer (strong) 
and decision on adjuvant therapy (conditional).
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gap: guidelines often acknowledge the relevance of patient 

preferences yet fall short of systematically incorporating and 

reporting empirical preference evidence in decision-making.

Finally, guideline documents often fail to report concretely 

how panels weighed patient values and preferences when 

judging benefit–harm trade-offs [25]. Armstrong et al. not-

ed that many studies focus on exploratory descriptions of 

methods; few empirically evaluate how patient participation 

affects question formulation and recommendation develop-

ment [19].

Barriers to Patient Involvement in Guideline 
Development

Commonly reported barriers to meaningful patient participa-

tion include resource constraints (time, budget, personnel), 

recruitment challenges, concerns about representativeness, 

limited health literacy and difficulties understanding techni-

cal evidence, resistance from developers or panel members, 

and inadequate facilitation and communication capacity 

[14,18].

Additional barriers arise from conceptual ambiguity. Ter-

minology around “patient preference” is used inconsistently 

across stakeholders, complicating evidence searching and 

synthesis. Moreover, panels often lack explicit guidance on 

how much weight preference evidence should receive rel-

ative to other decision criteria such as effectiveness, cost, 

feasibility, and equity [26]. Methodology manuals frequently 

do not provide sufficient operational procedures or reporting 

templates for integrating preference evidence into deliber-

ations and documenting its influence on recommendations 

[6,27].

Structural inequities and culture can further limit partici-

pation. Socioeconomic constraints, educational disparities, 

and persistent expert-centric norms may exclude underrep-

resented groups and marginalized patient input even when 

involvement is formally encouraged [5]. Addressing these 

barriers requires both procedural improvements (e.g., re-

cruitment strategies, support and training, compensation) 

and cultural change that treats patient perspectives as essen-

tial evidence for trustworthy guidance.

Types of Patient Preference Evidence and 
Measurement Methodologies

Approaches for incorporating patient perspectives in guide-

lines can be grouped into (1) direct patient and public 

involvement (e.g., Guideline Development Group (GDG) 

membership, focus groups, public comment, patient panels) 

and (2) the use of preference evidence derived from research 

on patient values and preferences (Table 1), which can be 

used as a quick reference to match research methods with 

specific guideline development needs.

Regarding the latter, research methodologies are com-

monly distinguished into four categories. Qualitative meth-

ods (e.g., in-depth interviews) are valuable for identifying 

outcomes and explaining the decision factors important to 

patients [28]. Quantitative surveys (e.g., Likert scales, visual 

analogue scales (VAS)) help quantify relative importance but 

may limit the assessment of complex trade-offs. To explicitly 

model these trade-offs, preference elicitation techniques 

such as Discrete Choice Experiments (DCE) are essential; 

for instance, Mühlbacher et al. (2021) used a DCE to identify 

avoidance of severe hypoglycemia as a dominant preference 

relative to other attributes [29]. Finally, utility measurements 

(e.g., Standard Gamble) derive values required for economic 

evaluations.

Since preferences may concern care processes as well as 

outcomes [26], mixed-methods designs are often recom-

mended. These approaches allow researchers to generate 

candidate attributes through qualitative work and then esti-

mate weights and explore heterogeneity through quantitative 

studies [28,30].

Incorporating Patient Values and Preferences 
at Each Guideline Development Stage

Integrating patient values and preferences at each stage of 

the CPGs development process involves a sequence of coor-

dinated steps. Begin by identifying "questions/outcomes im-

portant to patients" during the scoping phase. Then, conduct 

a targeted search for preference evidence to connect with 

Evidence-to-Decision (EtD) discussions. Structurally reflect 

patient perspectives during the consensus process and ex-

plicitly state preference sensitivity, with supporting materi-

als, in the final product. This systematic approach embeds 

patient perspectives at every key stage.

Scoping and question formulation

Early incorporation of patient input is critical to prevent 

guideline priorities from diverging from lived experiences. 

Needs assessments, public surveys, and focus group inter-

views can identify outcomes and decision factors that pa-

tients consider most important [31]. Using this information 

to refine Population–Intervention–Comparator–Outcome 

(PICO) questions and to prioritize key outcomes reduces the 

risk of overlooking quality-of-life outcomes or longer-term 
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concerns. Including patients or patient representatives in the 

GDG further increases the likelihood that outcomes clini-

cians may underweight are incorporated into the scope [19].

Evidence review stage – collection of prefer-
ence-related evidence

In the evidence review stage, panels should use explicit pro-

cedures to identify and appraise preference-related evidence 

separately from clinical effectiveness evidence [10]. The 

GRADE EtD framework includes a values and preferences 

domain, encompassing outcome importance, risk accep-

tance, and perspectives on treatment burden [32]. Zhang 

et al. described guideline development processes in which 

additional searches were performed for preference literature 

(e.g., utility values, quality of life data, treatment preference 

surveys, qualitative research) for each PICO question and 

were then incorporated into EtD discussions with input from 

clinicians and patient representatives [10]. Because prefer-

ence evidence may be sparse for specific subpopulations or 

regions, developers may need to prioritize local evidence 

and, where feasible, complement gaps with targeted qualita-

tive studies or surveys.

Recommendation formulation stage – pa-
tient panel involvement and panel surveys

During recommendation formulation and consensus, gov-

ernance structures should enable patient perspectives to 

influence deliberations substantively. Direct patient or pa-

tient-representative membership on GDGs is the most trans-

parent approach, while a separate patient panel can provide 

structured input at critical decision points [27,31]. Meaning-

ful participation requires clear recruitment criteria, attention 

to representativeness, preparatory education and support, 

appropriate compensation, and skilled facilitation. Providing 

plain-language materials and flexible participation modali-

ties (e.g., online or asynchronous formats) can help mitigate 

barriers associated with educational and socioeconomic dis-

parities [5].

Goodman et al. illustrated that a rheumatoid arthritis pa-

tient panel’s prioritization of trade-offs between infection 

risk and relapse risk could shift the direction and strength 

of recommendations toward conditional recommendations 

[14]. When direct participation is infeasible, structured pro-

cedures such as panel surveys can supplement deliberations. 

Zeng et al. proposed a survey framework to elicit and share 

patient perspectives (e.g., minimum acceptable benefit, risk 

Table 1. Types and Characteristics of Patient Values and Preferences Research Methods

Category Method Characteristics & Description Key Outcome / Measure
Qualitative Methods In-depth Interview Explores individual experiences, values, and contex-

tual backgrounds in detail. Useful for discovering 
novel value drivers.

Key concepts and value categories 
(Thematic analysis)

Focus Group Discussion (FGD) Identifies shared opinions or conflicting views 
through group interaction. Often used for instru-
ment development.

Group dynamics, consensus, and 
spectrum of perspectives

Quantitative Survey Likert Scale Measures level of agreement or importance using 
an ordinal ranking scale. Low cognitive burden and 
intuitive.

Mean scores, frequency distribution, 
response rates

Visual Analogue Scale (VAS) Quantifies subjective value by asking respondents to 
mark their preference state on a continuous line 
(e.g., 0–100).

Mean score (0–100 scale), median 
values

Preference Elicitation Discrete Choice Experiment (DCE) Analyzes trade-offs by requiring respondents to 
choose between hypothetical scenarios defined by 
varying attributes and levels.

Part-worth utility, relative impor-
tance, marginal rates of substitu-
tion

Best-Worst Scaling (BWS) Measures preference intensity by asking respondents 
to select the “best” (most important) and “worst” 
(least important) items.

Preference scores, relative impor-
tance rankings

Utility Measurement Standard Gamble (SG) Measures health state utility based on decision-mak-
ing under uncertainty (risk).

Utility values (0–1), basis for 
quality-adjusted life year (QALY) 
calculation

Time Trade-Off (TTO) Measures utility by determining the indifference 
point between a duration in a specific health state 
and a shorter duration in perfect health.

Utility values, weights for quali-
ty-adjusted life year (QALY) calcu-
lation
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tolerance) before meetings [30]. Because expert estimation 

may not fully reflect patient experience, such approaches 

should be triangulated with empirical patient data whenever 

possible.

Recommendation wording & supplementary 
materials – explicit statement of preference 
information

In drafting recommendations and accompanying materials, 

panels should: (1) explicitly indicate when decisions are 

preference-sensitive and specify reasonable exceptions; (2) 

summarize the key preference evidence and its variability; 

and (3) provide tools that support SDM (e.g., plain-language 

summaries, decision aids). Brief summaries of what pa-

tients value most (and the extent of variability) can facilitate 

evidence-based dialogue during consultations. Citing pref-

erence instruments or primary preference studies in recom-

mendation rationales can also make transparent how patient 

perspectives were considered [33]. As Gartner et al. argued, 

recommendation phrasing should promote choice aware-

ness when multiple reasonable options exist [17].

Remaining Challenges and Potential Solu-
tions

Despite the emerging methodologies for integrating patient 

values and preferences into CPGs, several impediments re-

main. Implementing these concepts requires overcoming 

concerns regarding representativeness, resource constraints, 

methodological uncertainties, cultural resistance, and the 

need for patient empowerment.

A primary concern is the representativeness of patient 

opinions. Since individual preferences vary significantly by 

disease stage, age, socioeconomic background, and culture, 

a limited number of patient panelists may not adequately re-

flect the universal values of the target population. To mitigate 

this limitation, guideline developers should strive to include 

patients from diverse backgrounds and utilize multiple chan-

nels, such as surveys and focus groups, to gather a broader 

range of perspectives. Furthermore, integrating large-scale 

survey data and systematic literature reviews can supplement 

direct participation. As demonstrated by Goodman et al., 

while acknowledging the constraints of small panels, triangu-

lating panel discussions with existing literature evidence can 

lead to more persuasive and representative value judgments 

[14].

Practical constraints—including time, budget, and person-

nel—can hinder implementation. Overcoming these barriers 

requires early planning and resource allocation. Securing 

funds for recruitment, travel, and honoraria, as well as pro-

viding facilitators, patient coordinators, and educational 

resources, supports meaningful participation [5]. While these 

steps require investment, they increase the long-term accept-

ability and usefulness of guidelines. Institutional support, 

such as dedicated budget items for patient involvement, is 

also essential.

Methodological uncertainty further complicates the in-

tegration process [26]. As noted by Kim et al., there is a lack 

of consensus on the optimal methods for integrating and 

reporting preference evidence, and relevant studies remain 

scarce [27]. To bridge this gap, it is essential to systematically 

document and evaluate the success and failure factors of 

various engagement strategies in guideline development. 

Sharing these experiences through international platforms 

such as the Guidelines International Network (GIN) and 

conducting local primary research—both quantitative and 

qualitative—will strengthen the evidence base. For instance, 

discrepancies in attitudes toward end-of-life care planning 

among patients, families, and physicians highlight the need 

for region-specific data to inform policy and guideline devel-

opment.

Cultural barriers and the need for a paradigm shift present 

another formidable challenge. In medical cultures where 

expert opinion is traditionally prioritized, patient preferences 

may be marginalized even if their consideration is mandated 

by guidelines. Overcoming this requires continuous educa-

tion for healthcare professionals to reinforce that respecting 

patient values is central to high-quality care. Armstrong et al. 

argue that patient participation should be regarded as a pre-

requisite for the trustworthiness of guidelines [19].

Finally, effective integration depends on patient empower-

ment. Patients must be able to voice their opinions and par-

ticipate meaningfully in the decision-making process. This 

can be achieved by improving health literacy and access to 

information. Furthermore, structured training programs for 

patient representatives, like those operated by the National 

Institute for Health and Care Excellence (NICE), can signifi-

cantly enhance the quality of patient contributions. Ultimate-

ly, establishing a "co-production" model where patients and 

clinicians act as partners will be instrumental in fostering a 

truly patient-centered medical culture.

Conclusion

Systematically integrating patient values and preferences 

into CPGs development can strengthen the relevance, accep-

tance, and practical implementation of recommendations. 
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To achieve this, guideline developers should: (1) distinguish 

values (outcome and attribute importance) from preferences 

(choices and trade-offs); (2) identify, appraise, and synthe-

size preference evidence alongside effectiveness evidence; 

and (3) transparently document how preference evidence 

informed EtD deliberations, recommendation wording, and 

the need for SDM at preference-sensitive decision points. In 

practical terms, developers can apply a stepwise approach 

by beginning with patient inclusion on guideline panels and 

progressively incorporating broader surveys, focus groups, or 

mixed-methods preference studies as resources permit. By 

tailoring the level of patient involvement to the specific con-

text and available resources, guideline developers can more 

effectively ensure that recommendations are both feasible 

to implement and closely aligned with the lived experiences 

and priorities of the patient population.
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ABSTRACT
Big data–driven non-randomized studies (NRS) are an increasingly important source of observational evidence in evidence-based med-
icine, particularly when randomized controlled trials are limited, infeasible, or insufficiently generalizable to routine clinical practice. In 
Korea, this shift is especially pronounced because a single-payer national health insurance system enables near-complete population 
coverage, longitudinal follow-up, and linkage of healthcare utilization, prescriptions, and mortality data. These structural advantages, 
however, also create distinctive interpretative challenges. In big data–based NRS, key design elements—such as population definition, 
exposure classification, index dates, follow-up windows, and outcome specification—are inherently flexible. This flexibility, while analyti-
cally advantageous, increases vulnerability to residual confounding and overinterpretation. Advanced analytic approaches may improve 
internal validity, but they cannot fully resolve ambiguities related to population specification, temporal structure, or unmeasured contex-
tual factors. This review discusses how to interpret big data–driven NRS using the Korean healthcare system as a representative exam-
ple. We summarize the strengths that make large-scale observational research indispensable, delineate structural, institutional, and 
temporal factors that complicate causal inference, and propose practical principles for responsible interpretation. We emphasize the 
complementary responsibilities of researchers, reviewers and editors, and guideline developers in supporting transparent design, clini-
cally plausible interpretation, and calibrated use of observational evidence in recommendations. A context-aware and proportionate ap-
proach is essential to ensure that expanding observational evidence strengthens—rather than distorts—evidence-based clinical and pol-
icy decision-making in rapidly evolving healthcare systems with complex institutional incentives.
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Introduction

Evidence-based medicine (EBM) has traditionally placed 

randomized controlled trials (RCTs) at the center of evidence 

generation, owing to their strong internal validity and ability 

to minimize bias [1,2]. However, in contemporary clinical 

practice, many important questions cannot be adequately 

addressed by RCTs alone. Ethical constraints, feasibility lim-

itations, long follow-up requirements, rapidly evolving stan-

dards of care, and the growing need to evaluate real-world 

effectiveness have increasingly highlighted the limitations of 

an RCT-only paradigm [3,4].

In this context, large-scale, big data–driven non-random-

ized studies (NRS)—including cohort studies, registry-based 

analyses, and administrative claims data research—have as-

sumed an expanding role in informing clinical decision-mak-
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ing, guideline development, and health policy [5-7]. Ad-

vances in data availability and statistical methodology have 

accelerated this trend, enabling observational analyses at a 

scale and longitudinal depth that were previously impractical 

[8]. As a result, observational evidence derived from big data–

based NRS now constitutes a substantial component of the 

evidence base in many areas of medicine.

Korea represents a particularly distinctive environment 

for big data–driven observational research. A single-payer 

national health insurance system enables near-complete 

population coverage, longitudinal follow-up, and linkage 

across healthcare utilization, prescription, and mortality 

data [9,10]. These features have facilitated an extraordinary 

volume of large-scale NRS across a wide range of clinical and 

public health domains, extending beyond pharmacother-

apy to disease epidemiology, risk stratification, screening 

strategies, and policy evaluation [9,11,12]. Consequently, big 

data–derived observational evidence plays a prominent role 

in clinical interpretation, guideline formulation, and health 

policy decisions in Korea.

However, the very conditions that make Korea an attractive 

setting for big data–based NRS also introduce substantial 

interpretative challenges. The flexibility inherent in observa-

tional study design, combined with complex reimbursement 

rules, policy-driven healthcare utilization patterns, rapid 

demographic transitions, and fast-paced changes in clinical 

practice, creates fertile ground for residual confounding and 

overinterpretation [13-16]. Although sophisticated statistical 

techniques can improve internal validity, they cannot fully 

compensate for ambiguities in population definition, expo-

sure classification, time structure, or unmeasured contextual 

factors inherent to administrative data [17,18]. When these 

limitations are insufficiently acknowledged, findings from 

large-scale observational studies may be implicitly treated as 

causal evidence, leading to exaggerated conclusions or inap-

propriate translation into guidelines and policy.

Therefore, the central challenge is not whether NRS should 

be used, but how big data–driven observational evidence 

should be interpreted. Particularly in settings such as Korea, 

where such evidence is abundant and influential, a balanced 

framework is required—one that recognizes the strengths of 

large-scale NRS while applying rigorous scrutiny to their lim-

itations. This review provides a context-specific framework 

for interpreting big data–driven observational evidence in 

modern EBM, with a focus on the Korean healthcare system. 

We discuss the methodological strengths that have made 

these studies indispensable, the structural and contextual 

factors that complicate their interpretation, and practical 

principles for researchers, reviewers/editors, and guideline 

developers to avoid overestimation and misuse of observa-

tional evidence.

What Are Non-Randomized Studies in Evi-
dence-Based Medicine?

NRS are investigations in which exposures or interventions 

are not assigned through randomization, but instead arise 

from routine clinical practice, patient characteristics, or 

healthcare system factors [7]. Unlike RCTs, which are de-

fined by experimental allocation, NRS are defined by their 

observational nature, regardless of whether the underlying 

data originate from cohort studies, case–control designs, 

registries, administrative claims, or electronic health records 

[5,19].

The defining methodological feature of NRS is that com-

parability between study groups is not ensured by design, 

but must be approximated analytically [20]. Whereas ran-

domization in RCTs aims to balance both measured and 

unmeasured confounders, NRS must explicitly confront 

the possibility of systematic differences between exposed 

and unexposed groups [21]. As a result, NRS are inherently 

vulnerable to confounding, selection bias, and time-related 

biases, and their validity depends critically on how these is-

sues are anticipated, addressed, and transparently reported 

[18,22].

Within EBM, NRS should therefore be understood not as 

failed attempts at experimentation, but as a fundamentally 

different class of evidence. Their interpretation requires a 

shift in emphasis—from whether bias exists to whether po-

tential biases are sufficiently explicit, plausible, and consis-

tent with the observed findings. As the scale and influence of 

observational research have expanded through the increas-

ing use of large administrative and registry-based datasets, 

these interpretative challenges have become more conse-

quential. In healthcare systems where big data–driven NRS 

play a central role in informing clinical and policy decisions, 

careful attention to context and design assumptions is partic-

ularly essential.

Why Large-Scale Observational Studies Mat-
ter: Questions Beyond the Reach of RCTs

While RCTs remain central to evidence-based medicine, 

their design is optimized for a specific subset of clinical ques-

tions, typically focusing on short- to medium-term efficacy 

under controlled conditions. Many clinically and policy-rele-

vant questions fall outside this scope. In such contexts, large-

scale, big data–driven observational studies, rather than 
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NRS in general, often represent the primary or only feasible 

source of evidence.

Big data–based observational research is particularly valu-

able when long-term outcomes are of interest. Extended 

follow-up, delayed adverse effects, and infrequent outcomes 

are difficult to capture within the constraints of randomized 

trials. In contrast, longitudinal administrative and registry 

data allow sustained observation over years or decades, 

making them indispensable for evaluating long-term safety, 

prognosis, and patterns of care. These strengths are most ev-

ident in healthcare systems with comprehensive population 

coverage, where loss to follow-up is minimized and outcome 

ascertainment is relatively complete [13,23].

Another critical role of large-scale observational evidence 

lies in evaluating care delivered to populations that are poor-

ly represented in RCTs. Older adults, patients with multiple 

comorbidities, and individuals receiving complex or evolving 

treatment regimens often differ substantially from trial pop-

ulations [24]. In such settings, big data–driven observational 

evidence does not merely complement randomized trials 

but increasingly shapes clinical interpretation and policy 

discourse. Moreover, many real-world clinical questions con-

cern patterns and strategies of care rather than isolated inter-

ventions. Treatment sequencing, switching, discontinuation, 

adherence, and comparative effectiveness among commonly 

used options are rarely addressed through randomization, 

yet they are central to everyday clinical decision-making 

[25,26].

Finally, large-scale observational studies play a pivotal role 

in informing health policy and system-level decisions. Eval-

uations of screening programs, reimbursement policies, and 

healthcare delivery models typically rely on observational 

evidence, as randomized experimentation at the population 

level is often infeasible [27,28]. In these contexts, big data–

driven observational evidence does not merely complement 

randomized trials but shapes policy discourse directly—un-

derscoring the need for careful interpretation of its strengths 

and limitations.

The Korean Context: Why Big Data–Driven 
Observational Evidence Has Become Excep-
tionally Influential

Korea represents a distinctive environment in which big 

data–driven observational evidence plays an unusually 

prominent role within EBM. This is largely attributable to the 

structure of its healthcare system, which enables near-com-

plete population coverage through a single-payer national 

health insurance framework. As a result, healthcare utiliza-

tion, prescription records, diagnostic codes, and mortality 

data can be longitudinally captured and linked for the vast 

majority of the population.

Such comprehensive data infrastructure provides several 

methodological advantages for large-scale observational 

research. Large sample sizes allow the study of relatively un-

common diseases, subpopulations, and outcomes that would 

be difficult to examine in smaller or fragmented healthcare 

systems [29]. Longitudinal follow-up facilitates the evalua-

tion of disease trajectories, treatment patterns, and long-term 

outcomes across extended periods [8,12]. In addition, popu-

lation-level data reduce selection bias related to healthcare 

access, enhancing the relevance of findings to routine clin-

ical practice [12,24]. These features have enabled the rapid 

expansion of big data–based NRS across diverse clinical and 

public health domains.

Importantly, the influence of Korean observational evi-

dence extends beyond research volume. Findings from large-

scale administrative and registry-based studies are frequently 

cited in clinical reviews, inform guideline discussions, and 

shape health policy decisions [5,26,30]. In areas where ran-

domized evidence is limited or slow to emerge, big data–driv-

en observational studies often function as de facto reference 

points for clinical interpretation [26]. While this prominence 

reflects the strengths of the Korean data environment, it also 

magnifies the consequences of misinterpretation. As obser-

vational evidence becomes increasingly visible and influen-

tial, careful attention to its contextual foundations becomes 

essential—a theme that underlies the challenges discussed 

in the following sections.

The Other Side of the Coin: Structural Pitfalls 
of Extensive Big Data–Driven Observational 
Research in Korea

The same structural conditions that have strengthened the 

role of big data–driven observational evidence in Korea 

also introduce important vulnerabilities. As large-scale NRS 

become increasingly abundant, influential, and method-

ologically sophisticated, the primary risk shifts from a lack of 

evidence to the uncritical acceptance of results that appear 

robust while resting on fragile assumptions. In this setting, 

the challenge is not the existence of bias per se, but the grow-

ing distance between analytical complexity and interpreta-

tive caution.

One major source of vulnerability arises from the high de-

gree of flexibility inherent in large-scale observational study 

design and analysis. Population definitions, exposure classifi-

cations, index dates, follow-up windows, and outcome spec-
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ifications can often be modified in multiple plausible ways 

using the same underlying datasets. While such flexibility 

enables tailored analyses, it also increases the likelihood that 

analytically favorable results may emerge without sufficient 

consideration of alternative specifications that could lead to 

different conclusions [31,32].

Advanced statistical techniques further contribute to this 

tension. Methods such as multivariable adjustment, propen-

sity score–based approaches, and time-dependent modeling 

can meaningfully reduce bias when appropriately applied 

[18]. However, in big data–driven NRS, methodological so-

phistication may inadvertently convey a false sense of causal 

certainty, particularly when statistical refinement is empha-

sized more than clinical plausibility or contextual coherence 

[8,33]. Statistical adjustment cannot compensate for ambigu-

ities in population selection, exposure timing, or outcome as-

certainment, nor can it fully address confounding by factors 

that are poorly measured or absent in administrative data 

[8,18].

Another important concern is the progressive blurring of 

association and causation in the interpretation of findings 

from large observational datasets [34]. Large sample sizes 

and narrow confidence intervals can yield statistically com-

pelling results even when residual confounding remains 

substantial [35,36]. When similar associations are repeated-

ly reported across multiple studies using overlapping data 

sources, they may be perceived as confirmatory evidence 

despite sharing the same structural limitations [32]. In Korea, 

where the volume and visibility of big data–based NRS are 

particularly high, this accumulation effect amplifies the risk 

of interpretative drift—where observational associations are 

implicitly treated as causal effects.

Distortion of Healthcare Utilization by Reim-
bursement Rules and Health Policy

In Korea, patterns of healthcare utilization observed in big 

data–driven NRS are strongly shaped by reimbursement rules 

that define what care is eligible for coverage. Because access 

to treatments, diagnostic tests, and procedures is closely tied 

to insurance criteria, the care captured in administrative 

datasets often reflects institutional constraints rather than 

purely clinical decision-making [11,37]. As a result, exposures 

identified in observational analyses may represent reimburs-

able care pathways rather than the full spectrum of clinically 

considered options.

Reimbursement criteria can directly influence exposure 

definition in observational studies. Treatments that may be 

clinically appropriate are often initiated only after specific 

coverage requirements are met, while diagnostic codes or 

laboratory findings may be preferentially recorded to justify 

reimbursement [11]. Stepwise reimbursement structures can 

further delay treatment initiation or channel patients into 

predefined therapeutic sequences. In such settings, exposure 

timing and treatment selection are partially determined by 

institutional design, complicating causal interpretation in big 

data–based NRS [38].

These reimbursement-driven patterns also shape the 

intensity of healthcare utilization. Patients who meet cov-

erage criteria typically undergo more frequent follow-up 

visits, laboratory testing, and monitoring. Such differences 

in utilization are closely linked to factors such as healthcare 

access, socioeconomic status, and health-seeking behavior—

variables that are incompletely captured in administrative 

data [18,36]. Consequently, healthcare utilization itself may 

act as an unmeasured confounder, generating apparent as-

sociations that are not directly attributable to the exposure of 

interest.

Beyond reimbursement rules, national health policies 

introduce an additional layer of complexity in the interpre-

tation of observational evidence. Policy changes—such as 

revisions to coverage thresholds, approval of new therapies, 

modifications in copayment structures, or expansion of 

national screening programs—can lead to abrupt shifts in 

diagnosis rates, treatment uptake, and observed outcomes 

[27,39]. When such transitions are not explicitly modeled, 

policy-driven effects may be misattributed to treatment ef-

fects in observational analyses.

Taken together, reimbursement rules establish the baseline 

structure of observable care, while health policies dynami-

cally reshape that structure over time. Failure to distinguish 

between these institutional mechanisms risks conflating sys-

tem-level design, rapid shifts in the treatment landscape, and 

biological or therapeutic causality. In the context of Korea’s 

government-driven single-payer system and its extensive use 

of claims-based big data, explicit consideration of reimburse-

ment structures, nationally standardized policy incentives, 

and utilization-driven data capture is therefore essential for 

responsible interpretation of NRS findings (Table 1).

Rapid Demographic and Societal Change as a 
Source of Time-Dependent Confounding

Another defining feature of big data–driven NRS conducted 

in Korea is the exceptionally rapid pace of demographic, so-

cietal, and healthcare system change [40]. Within relatively 

short time frames, population structure, disease burden, 

diagnostic practices, and standards of care have evolved sub-
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stantially. In such an environment, long-term observational 

analyses are exposed to layers of time-dependent confound-

ing that are more complex and more densely intertwined 

than in many other settings [41].

Korea has experienced one of the fastest rates of popula-

tion aging worldwide, accompanied by a rapid increase in 

multimorbidity and polypharmacy [42,43]. Consequently, 

individuals observed at different calendar periods within the 

same long-term dataset may differ fundamentally in baseline 

risk profiles, functional status, and life expectancy—even 

when classified under identical disease codes [17]. These 

qualitative shifts are only partially captured by variables 

available in administrative data, leaving substantial residual 

confounding that cannot be fully addressed through statisti-

cal adjustment [18,36].

At the same time, clinical practice has undergone accel-

erated transformation, driven in part by rapid shifts in the 

treatment landscape following the introduction of new thera-

pies and evolving clinical guidelines. Diagnostic criteria have 

been revised, screening programs expanded, and therapeutic 

options diversified within short intervals. Apparent changes 

in disease incidence, treatment patterns, or outcomes may 

therefore reflect altered detection thresholds or evolving clin-

ical definitions rather than true changes in underlying risk 

[44]. When calendar time is treated merely as an adjustment 

variable, these structural shifts are easily obscured. This issue 

is particularly salient in long-term time-series and before–

after analyses based on national claims data [45,46]. In Ko-

rea, multiple institutional and clinical transitions—including 

guideline revisions, reimbursement policy changes, and 

public health initiatives—often occur within the same analyt-

ic window [37,38]. As a result, calendar time functions not as 

a neutral dimension but as a composite proxy for numerous 

unmeasured and interacting structural factors [17]. Without 

explicit recognition of Korea’s compressed demographic 

transition, rapid evolution of clinical practice, and overlap-

ping institutional shifts, temporal trends embedded within 

calendar time may be misinterpreted as treatment effects or 

causal associations.

Rapid demographic and societal change further compli-

cates cross-national comparisons. Even when similar study 

designs and follow-up durations are employed, the density of 

transitions embedded within a given time frame may differ 

markedly across countries. A ten-year observational period 

in Korea may encompass far more demographic, clinical, 

and institutional transformation than an equivalent period 

in settings with slower socioeconomic and policy evolution. 

Failure to account for this asymmetry risks misleading con-

clusions when interpreting or extrapolating findings from 

Korean big data–driven NRS (Table 2).

Practical Principles for Interpreting Big Data–
Driven NRS in Rapidly Evolving Healthcare 
Systems

Implications for researchers
For researchers conducting big data–driven NRS in Korea, 

the primary responsibility lies in making the institutional 

and clinical context of the study explicit. This begins with 

transparent definition of the study population, including 

how eligibility and inclusion are shaped by reimbursement 

rules, healthcare access, and prior utilization patterns. Sim-

ply reporting inclusion criteria is insufficient; investigators 

should clarify why the observed population emerges within 

Table 1. Institutional Characteristics of Korea’s Government-Driven Single-Payer System That Shape Observed Healthcare Utilization 
in Big Data–Driven Observational Studies

Domain Key institutional feature
How distortion arises in claims-based big 

data
Implications for Interpretation

Coverage eligibility and 
reimbursement rules

Nationally standardized coverage 
criteria determined by a single 
public payer

Treatments are initiated only after pre-
defined reimbursement thresholds are 
met; diagnostic codes and tests may be 
preferentially recorded to justify coverage

Observed exposures reflect reimbursable 
care pathways rather than the full range 
of clinically considered options

Stepwise reimburse-
ment and access 
control

Sequential approval and escalation 
requirements enforced at the 
national level

Delayed treatment initiation and forced 
stepwise treatment pathways

Exposure timing and sequencing are 
partially institution-driven rather than 
clinician-driven

Uniform provider incen-
tives

Homogeneous reimbursement 
incentives across providers nation-
wide

Limited variation in practice patterns unre-
lated to patient characteristics

Reduced heterogeneity may mask clinically 
meaningful differences

Utilization-driven data 
capture

Claims data generated primarily for 
reimbursement purposes

Healthcare utilization intensity influences 
the probability of diagnosis and outcome 
detection

Utilization itself may function as an un-
measured confounder
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the healthcare system and how it may differ from the broader 

clinical population of interest. Exposure definition requires 

particular care in claims-based analyses. Treatments and 

interventions recorded in administrative data often reflect 

what is reimbursable rather than what is clinically preferred. 

Researchers should explicitly acknowledge institutional con-

straints that may influence treatment initiation, sequencing, 

or discontinuation. When stepwise reimbursement struc-

tures or policy thresholds affect exposure timing, analytic 

strategies should be selected accordingly, and their inter-

pretative implications clearly discussed. Finally, restraint in 

causal language is essential. Even when advanced statistical 

techniques yield precise estimates, conclusions should re-

flect the inherent uncertainty of observational evidence and 

clearly distinguish association from causation.

Implications for reviewers and editors
Reviewers and editors play a critical gatekeeping role in pre-

venting interpretative drift as big data–based NRS become 

increasingly prominent. Evaluation should extend beyond 

statistical methodology to include scrutiny of clinical plau-

sibility and institutional context. Reviewers should assess 

whether population definitions, exposure timing, and com-

parison groups are meaningful within the reimbursement 

and policy environment in which the data were generated. 

Particular attention should be paid to whether observed as-

sociations could plausibly reflect policy changes, reimburse-

ment criteria, or time-related structural shifts rather than 

true treatment effects. Methodological sophistication should 

not be equated with causal validity. Editors, in turn, should 

encourage proportional conclusions: large sample size and 

narrow confidence intervals should not justify strong caus-

al claims in the absence of robust design features. Explicit 

discussion of contextual limitations should be viewed as a 

marker of rigor rather than weakness.

Implications for guideline developers and policymak-
ers
For guideline developers and policymakers, big data–driven 

NRS often represent an indispensable source of evidence, 

particularly when randomized data are unavailable or in-

sufficiently generalizable. However, incorporation of obser-

vational findings into recommendations requires careful 

calibration of evidentiary weight [47,48]. Panels should con-

sider whether reported effects reflect clinical mechanisms 

or institutional artifacts arising from reimbursement rules, 

policy incentives, or healthcare utilization patterns [11,26]. 

Evidence derived from a single national healthcare system 

should also be evaluated with attention to transferability, 

especially when recommendations are intended for broad-

er application [5,24]. Rather than seeking definitive causal 

answers, guideline developers should use observational 

evidence to inform direction, plausibility, and hypothesis 

generation, while maintaining flexibility in recommendation 

strength [26,49]. Transparent articulation of uncertainty and 

contextual dependence is essential to avoid overconfidence 

in conclusions drawn from big data–based NRS [33,50].

Concluding Remarks

Big data–driven NRS have become an increasingly influen-

tial component of evidence-based medicine, particularly in 

healthcare systems where randomized evidence is limited or 

insufficiently generalizable. In Korea, comprehensive pop-

ulation coverage and longitudinal administrative data have 

enabled large-scale observational analyses that inform clin-

ical practice, guidelines, and policy, while simultaneously 

introducing distinctive interpretative challenges. Reimburse-

ment structures, policy-driven healthcare utilization, rapid 

demographic aging, and compressed transitions in clinical 

practice collectively shape observed associations, which may 

reflect institutional and temporal dynamics as much as true 

Table 2. Korea-Specific Sources of Time-Dependent Confounding in Long-Term Big Data–Driven Observational Studies

Category Korea-specific temporal change How time-dependent confounding arises Implications for interpretation
Compressed demo-

graphic transition
Rapid population aging within a 

short historical period
Patient populations with the same diag-

nosis differ substantially across calendar 
time

Comparability across time periods is com-
promised even within identical disease 
categories

Accelerated epidemi-
ologic and societal 
change

Rapid shifts in disease burden, life-
style, and socioeconomic structure

Background risk profiles change faster 
than analytic models can fully capture

Residual confounding persists despite 
statistical adjustment

Rapid evolution of 
clinical practice

Abrupt adoption of new therapies, 
technologies, and guidelines

Treatment strategies change sharply after 
specific time points

Calendar time embeds shifts in the treat-
ment landscape

Overlapping institution-
al and policy changes

Concurrent guideline updates, re-
imbursement revisions, and public 
health initiatives

Multiple structural changes are densely 
layered within short analytic windows

Calendar time functions as a composite 
proxy rather than a neutral adjustment 
variable
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clinical effects. Although advanced analytic methods can 

reduce certain biases, they cannot fully resolve ambiguities 

related to population definition, exposure timing, or unmea-

sured context. As illustrated in Fig. 1, responsible interpreta-

tion of big data–driven NRS requires shared accountability 

among researchers, reviewers and editors, and guideline 

developers, grounded in contextual awareness and propor-

tional inference. When approached with such rigor and re-

straint, observational evidence can strengthen—rather than 

distort—evidence-based clinical and policy decision-making 

in rapidly evolving healthcare systems.
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Fig. 1. Shared and Role-Specific Responsibilities in Interpreting Big Data–Driven Non-Randomized Studies. This figure illustrates 
the complementary and overlapping responsibilities of researchers, reviewers/editors, and guideline developers in interpreting 
big data–driven non-randomized studies within rapidly evolving healthcare systems. Researchers are responsible for transparent 
study design and explicit acknowledgment of institutional constraints; reviewers and editors for evaluating contextual and clinical 
plausibility beyond statistical rigor; and guideline developers for calibrating evidentiary weight and transferability. The overlapping 
domains highlight shared accountability for recognizing residual confounding, contextual dependence, and limitations of causal 
inference. Responsible interpretation of observational evidence emerges at the intersection of these roles.
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ABSTRACT
Background: Post-thyroidectomy hypocalcemia is the most frequent complication after total thyroidectomy. Preoperative vitamin D defi-
ciency has been suggested as a potential risk factor, but inconsistencies exist in the literature, possibly related to methodological differ-
ences. To evaluate whether study design and risk of bias influence the association between preoperative vitamin D deficiency and post-
operative hypocalcemia in patients undergoing total thyroidectomy.
Methods: This is a secondary analysis of a previously conducted systematic review. We included observational studies evaluating the 
association between preoperative vitamin D levels and postoperative hypocalcemia. Methodological quality was assessed using the 
QUIPS tool. Subgroup analyses were performed based on study design (prospective vs. retrospective) and overall risk of bias (high vs. 
low/moderate).
Results: Twenty-eight studies comprising 4994 patients were included. Nineteen studies had a prospective design. Both prospective 
and retrospective studies showed an association between vitamin D deficiency and hypocalcemia; however, the effect size was lower in 
prospective studies (OR 1.95; 95% CI 1.28-2.97) compared to retrospective ones (OR 2.18; 95% CI 1.02-4.7). Studies with high risk of 
bias showed a significant association (OR 2.55; 95% CI 1.4-3.6), while those with low/moderate risk did not (OR 1.71; 95% CI 0.96-
3.06).
Conclusion: Study design and methodological quality influence the reported association between vitamin D deficiency and postopera-
tive hypocalcemia. These findings suggest caution when recommending preoperative vitamin D supplementation based solely on ob-
servational data.
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Introduction

Thyroidectomy is the most frequently performed endocrine 

surgical procedure in the world [1]. Almost all of total thy-

roidectomy complications occur as a result of postoperative 

hypocalcemia [2]. Symptomatic temporary hypocalcemia is 

usually mild and transient, however permanent hypocalce-

mia could occur in almost 16% of patients [3], and is asso-

ciated with prolonged hospital stay, reduced quality of life, 

and an increased use of resources. Advanced age, female sex, 

hyperthyroidism, inadvertent resection of the parathyroid 

glands, and low preoperative vitamin D levels have been sug-
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gested as risk factors for the development of postoperative 

hypoparathyroidism [4].

Vitamin D deficiency is frequent and asymptomatic be-

cause of a mix of poor dietary intake of Vitamin D-rich foods, 

malabsorption and inadequate exposure to natural sunshine. 

Individuals with vitamin D deficiency are more likely to de-

velop hypocalcemia following thyroidectomy and several 

researchers have suggested preventive calcitriol and calcium 

treatment before surgery [5]. In a recent systematic review 

[6], we demonstrated that there is a threshold effect in the 

classification of vitamin D deficiency, which influences its 

association with postoperative hypocalcemia. Other factors 

to explore are differences in study design and methodolog-

ical quality. There is considerable evidence in the literature 

that retrospective and observational studies inform a greater 

association between causal variables and outcomes than 

prospective and experimental studies [7]. Besides, studies 

having a high risk of bias are more likely to provide statistical-

ly significant results than those with a low risk of bias [8]. This 

support investigating this aspect as a possible moderator of 

the relationship between vitamin D deficiency and postoper-

ative hypocalcemia.

Aims
The purpose of this study is to identify that study design char-

acteristics are moderators in the causal association between 

preoperative vitamin D deficiency and the incidence of bio-

chemical hypocalcemia in patients having total thyroidecto-

my. The present analysis builds upon a previously published 

systematic review but addresses specific methodological 

dimensions, such as study design, risk of bias, and the dis-

tribution of statistically significant outcomes, that were not 

prespecified or explored in the original protocol.

Methods and Material

This is a study that does not use patient data, and no eval-

uation by the research ethics committee was necessary. 

The methodology for this study was detailed in a previous 

publication, which examined the threshold effect in identi-

fying vitamin D deficiency and its impact on the occurrence 

of hypocalcemia [6]. A systematic review of the literature 

was conducted following the Cochrane Collaboration and 

PRISMA methodology guidelines. Studies that described the 

preoperative measurement of vitamin D in adult patients 

undergoing total thyroidectomy and investigated its associ-

ation with the development of postoperative hypocalcemia 

were included. There were no limitations on the publishing 

date, language, design, number of patients studied, or type of 

publication. Vitamin D levels were measured before surgery, 

as well as biochemical post-operative hypocalcemia using 

the study-specific method. The literature search included 

Medline, EMBASE, Google Scholar and LILACS databases, 

Finally, the selected studies were evaluated, and those that 

met the inclusion criteria were included. Data about meth-

odological characteristics of the studies and the clinical 

characteristics of the patients were collected. The Quality In 

Prognosis Studies (QUIPS) instrument was used to assess 

the methodological quality of the studies. The RevMan 5.3 

software was used (Review Manager (RevMan) [Computer 

program]. The Nordic Cochrane Centre, The Cochrane Col-

laboration, Copenhagen, 2014). For dichotomous outcomes, 

results were expressed as odds ratio (OR) with 95% confi-

dence intervals using a random effects model. A subgroup 

analysis based on study design (prospective or retrospective), 

global methodological quality and domains from the QUIPS 

instrument was made to investigate the effect.

Statistical heterogeneity was estimated using the Higgins I2 

statistic. The results of the intervention effects are illustrated 

with a forest plot graph.

Results

After literature review 28 studies published between 2007 

and 2022 were included [9-11,2,12-18,3,19-34]. The overall 

analysis included 4994 patients, categorized into two groups: 

2256 with sufficient vitamin D levels and 2738 with vitamin D 

deficiency.

Study design
Nineteen studies (67%) had a prospective design [9,2,12-

18,3,20-22,25-27,31-33], whereas the remainder were retro-

spective. Both types of designs found an association between 

vitamin D deficiency and postoperative hypocalcemia, but 

the magnitude of the effect was smaller in prospective stud-

ies (OR = 1.95 (1.28-2.97) vs. retrospective studies (OR = 2.18 

(1.02-4.7)), though this was not statistically significant (p for 

subgroup differences = 0.8). (Fig. 1).

Risk of bias
The overall risk of bias of the studies included was subopti-

mal, with 17 (60%) falling into the high risk of bias group [9-

11,2,13,18,3,23,27-30,32-34,14,21]. Studies with a high risk of 

bias found an association between vitamin D deficiency and 

postoperative hypocalcemia (OR 2.55 (95% CI 1.40-3.63), but 

those with a moderate or low risk showed no such associa-

tion (OR 1.71 (95% CI 0.96-3.06), although this difference was 

not statistically significant (p for group comparison =0.48) 
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(Fig. 2).

Twenty-five percent of the studies were judged to have a 

high risk of bias in the study participation domain, 36% in the 

study attrition, 46% in the study confounding and 29% in the 

statistical analysis domain (Table 1).

The confounding domain revealed the most frequent 

flaws. There were significant shortcomings in the identifi-

cation, definition, and measurement of potential clinical 

confounders (need for neck dissection) and co-interventions 

(use of autologous parathyroid transplantation, routine post-

operative calcium administration), as well as the methods 

employed to adjust for the association. This is also relevant to 

statistical analysis and reporting, as the statistical studies did 

not apply adjustment models to test the causal association's 

independence. Studies with a confounding domain assessed 

as low/moderate risk of bias reported no link between vita-

min D deficiency and hypocalcemia (OR 1.50 (95% CI 0.99-

2.28) versus 2.92 (95% CI 1.55-5.51) (Fig. 3).

The attrition study domain major flaws were an inade-

quate description of the response rate, the lack of attempts 

to acquire information from patients who dropped out of the 

trial, and the description of the causes and characteristics of 

these patients. Studies with a low/moderate risk of bias in the 

study attrition domain demonstrated an association between 

hypocalcemia and vitamin D deficiency (OR 2.17 [95% CI 

1.37–3.42] vs 1.84 [95% CI 0.94–3.60]) (Fig. 4).

Finally, in terms of selection bias, the most significant 

weaknesses were an inadequate description of the method 

used to identify the population, a lack of definition of specific 

inclusion and exclusion criteria, and a lack of information 

Fig. 1. Forrest plot comparing biochemical hypocalcemia and Vitamin D deficiency according to study design.
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about eligible individuals' participation. Studies catego-

rized into a low/moderate risk of bias participation domain 

showed an association between vitamin D deficiency and 

hypocalcemia (OR 2.06 [95% CI 1.41–3.01] compared to 1.81 

[95% CI 0.62–5.28]) (Fig. 5).

Discussion

We previously demonstrated the existence and impact of 

the threshold effect in defining vitamin D deficiency on its 

association with postoperative hypocalcemia [6], where a 

lower threshold corresponds to an increased incidence of 

hypocalcemia. Nonetheless, there are other aspects in the 

original studies, which have not been well assessed and may 

influence the strength of this association [5,11,17,35].

The literature provides information about the overestima-

tion of association estimates in observational research com-

pared to randomized clinical trials. Nonetheless, in causality 

research, employing a randomized approach is unfeasible 

due to clinical or ethical considerations. Consequently, other 

components of observational research design are pertinent, 

including direction (cohort or case-control studies), tempo-

rality (prospective vs retrospective), and risk of bias assess-

ment. Cohort studies are superior to case-control studies due 

to the potential for improved data quality and lower suscep-

tibility to biases, such as recall bias. This systematic review 

Fig. 2. Forrest plot comparing biochemical hypocalcemia and Vitamin D deficiency according to study risk of bias global evalua-
tion.
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predominantly includes cohort studies, which improves the 

reliability of the results relative to other observational de-

signs.

The relationship between the prospective or retrospective 

design of cohort studies and the risk of bias is among the 

most extensively examined methodological issues [36]. Pro-

spective cohort studies are thought to be of greater quality 

than retrospective studies because they provide more exact 

control over the collection of causal variables, co-interven-

tions, and outcomes while also ensuring the temporal link 

between exposure and outcome. However, this comes at the 

expense of a longer research time and the inability to collect 

an adequate number of subjects when outcomes are ex-

tremely infrequent [36]. Nonetheless, elements such as vari-

ability in the definitions of prospective versus retrospective 

studies and adequate compliance with additional factors, 

including the thorough collection of primary data, pertinent 

confounding variables, and appropriate statistical adjust-

ments, indicate that the study design alone does not ensure 

high methodological quality [37]. Although this study in-

cluded 67% of retrospective cohorts, it found that the design 

was not a statistically significant methodological factor in the 

relationship between vitamin D insufficiency and postopera-

tive hypocalcemia. However, prospective studies had a lower 

effect size (OR 1.95 vs 2.18). This data suggests that while 

there is an association between vitamin D deficiency and hy-

pocalcemia, its extent may be influenced by design consider-

ations, indicating that future research should account for this 

condition to mitigate the possibility of overestimation.

The overall assessment of the risk of bias is an important 

Table 1. Evaluation of Risk of Bias Using the Domains of QUIPS Tool

Study
1. Study 

Participation
2. Study Attrition

3. Prognostic 
Factor Measurement

4. Outcome 
Measurement

5. Study 
Confounding

6. Statistical 
Analysis and Reporting

Abdollahi High Low High Low High High
Alkhalili High High Low Low High High
Alkhatib High High Low Low High Moderate
Cherian High High Low Low High Moderate
Daglar Low Low Low Low Moderate Low
Diez Moderate Low Low Low High Low
Dugani Low Low Low Low High High
Erbil 2007 Low Low Low Low Moderate Low
Erbil 2009 Low Low Low Low Moderate Low
Griffin Low Low Low Low Moderate Low
Khazaii Moderate Moderate Moderate Low High High
Kim Low High Low Low Moderate Low
Kirbi Moderate Moderate Low Low Moderate Moderate
Lang Low Low Low Low Low Low
Layegh Low Low Low Low High High
Lee Low Low Low Low Moderate Low
Lin Moderate High Low Low Moderate Low
Malikarjuna High High Low Low High High
Manzini Low Low Low Low Low Low
Martin Low Low Low Low Low Low
Pradeep Low Low Low Low High High
Qi Moderate High Low Low High Moderate
Rubin High High Low Low Moderate Low
Saibene High High Low Low Moderate Low
Soares Low Low Low Low Low Low
Wang Moderate High Low Low Moderate Low
Yamashita Low Low Low Low High High
Zhang Low Low Low Low High Moderate
Number of high risk 

of bias studies
7 10 1 0 13 8

% 25% 36% 4% 0% 46% 29%
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component in the critical interpretation of observational 

study results [8]. A high risk of bias compromises the study's 

internal validity by adding distortions that might change the 

magnitude, direction, or even the presence of an association 

between exposure and result, establish false associations, or 

mask true effects. Even when the results are statistically sig-

nificant, the study's ability to establish accurate causal con-

clusions is limited by the significant risk of bias.

Nineteen studies included in this systematic review were 

identified as having a high risk of bias, and it was possible to 

show that the association between vitamin D deficiency and 

postoperative hypocalcemia varies between studies with dif-

ferent methodological quality. This finding jeopardizes the 

established association between these two factors.

A more comprehensive review of the QUIPS domains that 

assessed the risk of bias provided some reasons. First, the 

most common weakness in primary research was adjustment 

for confounding factors. This bias happens when a variable 

has an association to both the exposure and the outcome 

without being part of the causal pathway, resulting in inaccu-

rate estimations of the real effect. These deficiencies threaten 

the validity of impact estimates [38]. Gao et al. [39], examined 

162 observational studies published between 2018 and 2023 

and discovered that only 6.2% adopted the suggested ap-

proach of confounder correction for each exposure-outcome 

association. In this review, studies that did not adequately 

Fig. 3. Forrest plot comparing biochemical hypocalcemia and Vitamin D deficiency according to study risk of bias domain confu-
sion.
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adjust for clinical factors reported significantly stronger asso-

ciations between vitamin D deficiency and hypocalcemia (OR 

2.92; 95% CI: 1.55–5.51) than those with a low or moderate 

risk of bias in the confounding domain, where the associa-

tion was inconclusive (OR 1.50; 95% CI: 0.99–2.28).

This study also found flaws in both selection and attrition 

bias [40]. In terms of selection bias, typical issues included 

a lack of a clear description of the population identification 

process, poorly defined inclusion and exclusion criteria, and 

insufficient information on eligible persons' participation. 

These methodological flaws could threaten the study's rep-

resentativeness and provide erroneous associations if the 

inclusion probabilities are related to exposure or outcome. 

Studies with a low or moderate risk of bias in this area found 

a stronger link between vitamin D insufficiency and hypo-

calcemia (OR 2.06; 95% CI: 1.41-3.01) than those with a high 

risk (OR 1.81; 95% CI: 0.62-5.28). On the other hand, attrition 

bias was characterized by an inadequate description of the 

response rate, the absence of attempts to reach patients who 

fell out of follow-up, and a lack of information on the causes 

and characteristics of these losses. This omission may gen-

erate bias if patients who do not finish the research differ 

significantly from those who do. In fact, studies with a lower 

risk of attrition bias found a stronger association between hy-

pocalcemia and vitamin D deficiency (OR 2.17; 95% CI: 1.37-

3.42) than those with higher risk (OR 1.84; 95% CI: 0.94-3.60) 

Fig. 4. Forrest plot comparing biochemical hypocalcemia and Vitamin D deficiency according to study risk of bias domain attrition.
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[41]. The findings of this study [6] indicate flaws in fulfilling 

some of requirements as size of the effect, specificity and ex-

perimental proof [5] and call into question the causal hypoth-

esis between vitamin D deficiency with post-thyroidectomy 

hypocalcemia. They may also explain why trials evaluating 

preoperative prophylactic administration of vitamin D to 

prevent postoperative hypocalcemia have reached divergent 

conclusions [42]. Finally, it is a source of information that can 

be utilized to develop new research that addresses the flaws 

of existing ones.

The current study has various limitations due to its design 

as a secondary analysis of a systematic review, as it was not 

originally designed with the current research issue in mind. 

Fig. 5. Forrest plot comparing biochemical hypocalcemia and Vitamin D deficiency according to study risk of bias domain partici-
pation.

However, the primary review followed current recommenda-

tions for this type of study. Potential interactions between the 

domains used to assess risk of bias were also not investigated, 

making it impossible to determine which of these domains is 

more prominent.

Conclusion

This analysis demonstrates that the methodological qual-

ity and design of observational studies have an important 

influence on the magnitude of the established association 

between vitamin D insufficiency and postoperative hypo-

calcemia. Although a tendency toward a positive association 
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is evident, it is more prominent in studies with a high risk 

of bias and retrospective designs. These findings stress the 

importance of caution when interpreting existing results in 

conjunction with development of new research with pro-

spective designs, confounding control, and a comprehen-

sive assessment of bias risk. Clinical decisions for vitamin D 

supplementation in the surgical setting should be based on 

individual clinical judgment rather than a presumption of 

causality.
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script should be highlighted in red. The author’s revisions 

should be completed within 60 days after the request. If it is 

not received by the due date, the Editorial Board will not 

consider it for publication. To extend the revision period to 

more than 60 days, the author should negotiate with the 

Editorial Board. The manuscript review process should be 

finished with the second review. If the reviewers wish fur-

ther review, the Editorial Board may consider it. Statistical 

editing is also performed if data need professional statistical 

review by a statistician. J Evid-Based Pract neither guaran-

tees acceptance without review nor very short peer review 

times for unsolicited manuscripts.

• �Final decision maker: The Editorial Board will make a final 

decision on the approval for publication of the submitted 

manuscripts and can request any further corrections, revi-

sions, and deletions of the article text if necessary.

• �The publication date is published with all published papers, 

including dates of submission, revision, and acceptance.

• �Review of in-house manuscripts: All manuscripts from edi-

tors, staff, or editorial board members are subject to the 

same review process as other submissions. During the re-

view process, they will not be involved in the selection of re-

viewers or the decision-making process. Editors will not 

handle their manuscripts even if they have been commis-

sioned. The review and publication processes not described 

in the Instructions for Authors will be incorporated into the 

Editorial Policy Statements approved by the Council of Sci-

ence Editor Board of Directors, available at http://www.

councilscienceeditors.org.

8. Article processing charge and publication fee
J Evid-Based Pract has no author submission fees or other 

publication-related charges. All publication costs are sup-

ported by the publisher. J Evid-Based Pract is a platinum 

open access journal that does not charge author fees.

9. Copyrights and secondary publication
The J Evid-Based Pract owns copyrights of all published 

materials. On behalf of the co-author(s), the corresponding 

author must complete and submit the journal’s copyright 

transfer agreement, which includes a section on the disclo-

sure of potential conflicts of interest based on the recom-

mendations of the International Committee of Medical Jour-

nal Editors, “Uniform Requirements for Manuscripts Submit-

ted to Biomedical Journals”. A copy of the form is made avail-

able to the submitting author within the online manuscript 

submission process. It is possible to republish manuscripts if 

ONLY the manuscripts satisfy the condition of secondary 

publication of the Uniform Requirements for Manuscripts 

Submitted to Biomedical Journals, available at: http://www.

icmje.org

10. Open access
J Evid-Based Pract is an Open Access journal accessible for 

free on the Internet. Accepted peer-reviewed articles are free-

ly available on the journal website for any user, worldwide, 

immediately upon publication without additional charge.

IV. Research and Publication Ethics 
Guidelines

For the policies on research and publication ethics, the 

“Good Publication Practice Guidelines for Medical Journals” 

(https://www.kamje.or.kr/board/view?b_name = bo_publi-

cation&bo_id = 13) or the “Ethical Guidelines on Good Publi-

cation” (http://publicationethics.org/resources/guidelines) 

or “Ethical Considerations in the International Committee of 

Medical Journal Editors” (http://www.icmje.org/recommen-

dations) are applied.

1. Conflict-of-interest statement
The corresponding author is required to summarize all au-

thors’ conflict of interest disclosures. The disclosure form 

shall be same with ICMJE Uniform Disclosure Form for Po-

tential Conflicts of Interest (www.icmje.org/conflicts-of-in-

terest). A conflict of interest may exist when an author (or the 

author’s institution or employer) has financial or personal re-

lationships or affiliations that could influence (or bias) the 

author’s decisions, work, or manuscript. All authors should 

disclose their conflicts of interest, i.e., (1) financial relation-

ships (such as employment, consultancies, stock ownership, 

honoraria, paid expert testimony), (2) personal relationships, 

(3) academic competition, and (4) intellectual passion. These 

conflicts of interest must be included as a footnote on the title 

page or in the Acknowledgements section.

All funding sources should be declared on the title page or 

in the Acknowledgements section at the end of the text. If an 

author’s disclosure of potential conflicts of interest is deter-

mined to be inaccurate or incomplete after publication, a 

correction will be published to rectify the originally pub-

lished disclosure statement, and additional action may be 

taken as necessary.

If one or more editors are involved as authors, the authors 

should declare conflict of interest.

Ex) �AAA has been an editor of the Journal of Evidence-Based 

Practice since 2017; however, he was not involved in the 
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peer reviewer selection, evaluation, or decision process 

of this article. No other potential conflicts of interest rel-

evant to this article were reported.

2. Statement of informed consent
Copies of written informed consents and Institutional Re-

view Board (IRB) approval for clinical research are recom-

mended to be kept. The editor or reviewers may request cop-

ies of these documents to clarify potential ethical issues.

3. Protection of privacy, confidentiality, and written 
informed consent

Identifying details should not be published in written de-

scriptions, photographs, or pedigrees unless it is essential for 

scientific purposes and the patient (or his/her parents or 

guardian) provides written informed consent for publication. 

Additionally, informed consent should be obtained in the 

event that the anonymity of the patient is not assured. For ex-

ample, masking the eye region of patients in photographs is 

not adequate to ensure anonymity. If identifying characteris-

tics are changed to protect anonymity, authors should assure 

that alterations do not distort scientific meaning. When in-

formed consent has been obtained, this should be indicated 

in the published article.

4. Protection of human and animal rights
In the reporting of experiments that involve human sub-

jects, it should be stated that the study was performed ac-

cording to the Helsinki Declaration of 1975 (revised 2013) 

(Available from https://www.wma.net/policies-post/

wma-declaration-of-helsinki-ethical-principles-for-medi-

cal-research-involving-human-subjects/) and approved by 

the Institutional Review Board (IRB) of the institution where 

the experiment was performed. Clinical studies that do not 

meet the Helsinki Declaration will not be considered for pub-

lication. Identifying details should not be published (such as 

name, initial of name, ID numbers, or date of birth).

In the case of an animal study, a statement should be pro-

vided indicating that the experimental processes, such as the 

breeding and the use of laboratory animals, were approved 

by the Research Ethics Committee (REC) of the institution 

where the experiment was performed or that they did not vi-

olate the rules of the REC of the institution or the NIH Guide 

for the Care and Use of Laboratory Animals (Institute of Lab-

oratory Animal Resources, Commission on Life Sciences, Na-

tional Research Council, https://www.nap.edu/cata-

log/5140/guide-for-thecare-and-use-oflaboratory-animals). 

The authors should preserve raw experimental study data for 

at least 1 year after the publication of the paper and should 

present this data if required by the Editorial Board.

5. Registration of the clinical research
All prospective studies must be registered in the primary 

registry before submission. J Evid-Based Pract accepts regis-

tration in any of the primary registries that participate in the 

World Health Organization (WHO) International Clinical Tri-

als Portal (http://www.who.int/ictrp/en), NIH ClinicalTrials.

gov (http://www.clinicaltrials.gov), or Korea Clinical Re-

search Information Service (CRiS, http://cris.nih.go.kr).

6. Reporting guidelines
The J Evid-Based Pract recommends that a submitted 

manuscript follow reporting guidelines appropriate for vari-

ous study types. Good sources for reporting guidelines are 

the EQUATOR Network (www.equatornetwork.org) and the 

NLM’s Research Reporting Guidelines and Initiatives (www.

nlm.nih.gov/services/research_report_guide.html).

7. Author and authorship
An author is considered to be an individual who has made 

substantive intellectual contributions to a published study 

and whose authorship continues to have important academ-

ic, social, and financial implications.

Authorship credit should be based on: (1) substantial con-

tributions to the conception or design of the work, or to the 

acquisition, analysis, or interpretation of data for the work; 

(2) the drafting of the article or revising it critically for import-

ant intellectual content; (3) final approval of the version to be 

published; and (4) agreement on taking accountability for 

the accuracy or integrity of the work. Authors should meet 

these four criteria. and these criteria distinguish the authors 

from other contributors.

Correction of authorship after publication: J Evid-Based 

Pract does not correct authorship after publication unless a 

mistake has been made by the editorial staff. Authorship may 

be changed before publication but after submission when an 

authorship correction is requested by all of the authors in-

volved with the manuscript.

When a large, multicenter group has conducted the work, 

the group should identify the individuals who accept direct 

responsibility for the manuscript. When submitting a manu-

script authored by a group, the corresponding author should 

clearly indicate the preferred citation and identify all individ-

ual authors as well as the group name. Acquisition of fund-

ing, collection of data, or general supervision of the research 

group alone does not constitute authorship. Journals gener-



www.e-jebp.org

ally list other members of the group in the Acknowledgments 

section.

8. Plagiarism and duplicate publication
Plagiarism is the use of previously published material with-

out attribution. Prior to peer review, all manuscripts are 

screened for plagiarism by the Editor-in-Chief using iThenti-

cate. When plagiarism is detected at any time before publica-

tion, the J Evid-Based Pract editorial office will take appropri-

ate action as directed by the standards set forth by the Com-

mittee on Publication Ethics (COPE). For additional informa-

tion, please visit http://www.publicationethics.org. Text cop-

ied from previously published work is interpreted using the 

following taxonomy:

1) Intellectual theft

 � Deliberate copying of large blocks of text without attri-

bution

2) Intellectual sloth

 � Copying of “generic” text, e.g., a description of a standard 

technique, without clear attribution

3) Plagiarism for scientific English

  Copying of verbatim text, often from multiple sources

4) Technical plagiarism

 � Use of verbatim text without identifying it as a direct 

quotation but citing the source

5) Self-“plagiarism”

 � Manuscripts are only accepted for publication if they have 

not been published elsewhere. Manuscripts published in 

this journal should not be submitted for publication else-

where. Duplicate submissions identified during peer re-

view will be immediately rejected, and duplicate submis-

sions that are discovered after publication will be retracted. 

It is mandatory for all authors to resolve any copyright is-

sues when citing a figure or table from a different journal 

that is not open access.

 � When a duplicate publication is detected, the J Evid-Based 

Pract editorial office will notify the counterpart journal of 

this violation. Additionally, it will be notified of the au-

thors’ affiliation, and penalties will be imposed on the au-

thors. It is possible to republish manuscripts if they satisfy 

the condition of secondary publication of the Uniform Re-

quirements for Manuscripts Submitted to Biomedical 

Journals, available at: www.icmje.org. If the author or au-

thors wish to obtain a duplicate or secondary publication 

for reasons such as publication for readers of a different 

language, the author(s) should obtain approval from the 

Editors-in-Chief of both the first and second journal.

V. Manuscript Preparation

J Evid-Based Pract recommends compliance with some or all 

of the following guidelines (https://www.equator-network.

org).

CONSORT for reporting of randomized controlled trials 

(http://www.consort-statement.org)

STARD for reporting of diagnostic accuracy studies (http://

www.stard-statement.org)

STROBE for reporting of observational studies in epidemiol-

ogy (http://www.strobe-statement.org)

PRISMA for reporting of systematic reviews (http://www.

prisma-statement.org)

MOOSE for reporting of Meta-analyses of observational stud-

ies (https://jamanetwork.com/journals/jamasurgery/arti-

cle-abstract/2778476)

CARE for reporting of clinical cases (https://www.care-state-

ment.org)

AGREE for reporting clinical practice guidelines (http://

www.agreetrust.org/resource-centre/agree-reporting-check-

list/)

ARRIVE for reporting of animal pre-clinical studies (https://

arriveguidelines.org/arrive-guidelines)

1. Word processors and format of manuscripts
A manuscript must be written in proper and clear English. 

Our preferred file format is DOCX or DOC. Manuscripts 

should be typed double-spaced on A4-sized paper, using 12 

point font in English.

2. Abbreviation of terminology
Abbreviations should be avoided as much as possible. 

When they are used, full expression of the abbreviated words 

should be provided at the first use, with the abbreviation fol-

lowing in parentheses. Common abbreviations may be used, 

however, such as DNA. Abbreviations can be used if they are 

listed as a MeSH subject heading (https://www.ncbi.nlm.

nih.gov/mesh).

3. Word spacing
1) �Leave 1 space on each side when using arithmetic marks 

such as +,–, × , etc.

  Ex) 24 ±  2.5

  Leave no space when using a hyphen between words.

  Ex) intra-operative

2) When using parentheses, leave 1 space on each side.

3) �When using brackets in parentheses, apply square 

brackets.
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Ex) ([ ])

4. Citations
1) �If a citation has 2 authors, write as “Hirota and Lambert”. 

If there are more than 3 authors, apply “et al.” at the end 

of the first author’s surname.

  Ex) Kim et al. [1]

2) Citations should be applied after the last word.

  Ex) �It is said that hypertension can be induced [1] and 

the way to injure the brain [2] is…

  Ex) Choi and Kim [1] reported…

3) Apply citations before a comma or period.

  Ex) ....is reported [1],

4) �Several or coupled superscripts can be written as [1–5] 

or [1,3,5].

5. Arrangement of manuscript
The manuscript should be organized in the order of title, 

abstract, introduction, methods, results, discussion, acknowl-

edgments, references, tables, figures, and figure legends. Fig-

ures should be uploaded as separate files. The title of each 

new section should begin on a new page. The conclusion 

should be included in the discussion section. Number pages 

consecutively, beginning with the first page of the manu-

script. Page numbers should be placed in the middle of the 

bottom of the page. For survey-based clinical studies, the 

original survey document does not need to be included in 

the body of the manuscript but may be included as a supple-

ment in an appendix.

6. Organization of manuscript
1) Original Article 

(1) Cover page (upload separately)

① Title

Title should be concise and precise. The first word 

should be capitalized. Drug names in the title should 

be written with generic names, not brand names. For 

the title, only the first letter of the first word should be 

capitalized.

Ex) �Effect of smoking on bronchial mucus transport 

velocity under total intravenous anesthesia ···· [○]

Ex) �Effect of Smoking on Bronchial Mucus Transport 

Velocity under Total Intravenous Anesthesia ··· [ × ]

Provide drug names as generic names, not product 

names.

Ex) In CPR, Isosorbide Dinitrate is, ·········· [○]

Ex) In CPR, Isosorbide Dinitrate (Isoket®) is, ·········· [ × ]

Ex) In CPR, Isoket® is, ·········· [ × ]

② Running title

A running title should be provided with no more than 

40 characters, including letters and spaces in Korean, 

or 10 words in English. If this title is inappropriate, the 

Editorial Board may revise it.

③ Author information

First name, middle initial, and last name of each au-

thor, with their highest academic degree(s) (M.D., 

Ph.D., etc.), and institutional affiliations; make sure 

the names of and the order of authors as they appear 

on the Title Page and entered in the system match ex-

actly.

④ Previous presentation at conferences

Title of the conference, date of presentation, and the 

location of the conference may be described.

(2) Manuscript

① �Title and Running title (without author information) 

It should be the same as the Cover page.

② Abstract

All manuscripts should contain a structured abstract 

that is written only in English. Authors should provide 

an abstract of no more than 250 words. It should con-

tain 4 subsections: Background, Methods, Results, 

and Conclusions. Citation of references is not permit-

ted in the abstract. A list of key words at least 6, with a 

maximum of 10 items, should be included at the end 

of the abstract. Key words should be selected from 

MeSH (https://www.ncbi.nlm.nih.gov/mesh), and 

these should be written in small letters with the first 

letter capitalized. Separate each word with a semico-

lon (;), and include a period (.) at the end of the last 

word.

Ex) Keywords: Carbon dioxide; Cerebral vessels; Oxy-

gen; Spinal analgesia.

③ Introduction

The introduction should address the article’s purpose 

concisely and include background information rele-

vant to the paper’s purpose.

④ Methods

The methods section should include sufficient details 

regarding the design, subjects, and methods of the re-

search in order, as well as methods used for data anal-

ysis and control of bias in the study. Sufficient details 

must be provided in the methodology section of an 

experimental study so that others can further repli-

cate it. The study design whether descriptive analysis, 

randomized controlled study, cohort study, or me-

ta-analysis should be stated.
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Materials and/or Participants: The materials used in 

the research should be clearly detailed to facilitate fol-

low-up studies. Any materials purchased should be 

listed with the source or manufacturer. Research par-

ticipants should also be precisely described with pa-

rameters such as age, sex, region, school, country, 

date of intervention period, occupation, etc. Reasons 

for inclusion or selection of participants should be ex-

plained. If a certain group was excluded, this should 

be explained as well. Questionnaires in non-English 

languages may also be included in the Appendix. Sta-

tistical analysis should be meticulously described. If 

reviewers want to analyze the data to confirm the re-

sults, the raw data may be provided to the editorial of-

fice. Computer programs used for the statistical anal-

ysis should be stated with the name, manufacturer, 

and software version used. Along with the statistical 

results, we encourage the inclusion of measurement 

error or uncertainty, such as listing confidence inter-

vals in addition to providing P-values.

Institute and author names should be avoided.

When reporting experiments with human or animal 

subjects, the authors should indicate ethics statement 

whether they received approval from the Institutional 

Review Board for the study. If no IRB number is avail-

able, this should be discussed with the editor during 

the review process. When reporting experiments with 

animal subjects, the authors should indicate whether 

the Institutional Board supervised the handling of the 

animals for the Care and Use of Laboratory Animals. 

Demographic data should be included in the materi-

als and methods section if applicable. As a rule, sub-

section titles are not recommended. If several study 

designs were used, then subtitles can be used without 

assigning numbers.

Ensure correct use of the terms sex (when reporting 

biological factors) and gender (identity, psychosocial 

or cultural factors), and, unless inappropriate, report 

the sex and/or gender of study participants, the sex of 

animals or cells, and describe the methods used to 

determine sex and gender. If the study was done in-

volving an exclusive population, for example in only 

one sex, authors should justify why, except in obvious 

cases (e.g., prostate cancer).

Authors should define how they determined race or 

ethnicity and justify their relevance.

• �Units Laboratory information should be reported 

using the International System of Units [SI], avail-

able at: https://www.nist.gov/pml/special-publica-

tion-811

< Exceptions >

A. �The unit for volume is “L”, while others should be 

written as “dl, ml, μl”.

  Ex) 1 L, 5 ml

B. ��The units for pressure are mmHg or cmH2O.

  instead of Pascal.

C. Use Celsius for temperature. oC

D. Units for concentration are M, mM, μM.

  Ex) μmol/L; [ × ]

E. �When more than 2 items are presented, diagonal 

slashes are acceptable for simple units.

  Negative exponents should not be used.

  Ex) mg/kg/min [O], mgㆍkg-1ㆍmin-1 [ × ]

F. �Leave 1 space between number and units, except %, 

°C.

  Ex) 5 mmHg

  Ex) 5%, 36oC

G. Units of time

  Ex) �hour: 1 h =  60 min =  3,600 s, day: 1 d =  24 h =  

86,400 s

• �Machines and equipment

According to the 11th edition of the American Medi-

cal Association, provide the model name and manu-

facturer’s name without the country.

For drug names, use generic names. If a brand name 

should be used, insert it in parentheses after the ge-

neric name. Provide® or TM as a superscript and the 

manufacturer’s name.

• �Ions

Ex) Na+[○], Mg2+[O], Mg++[ × ], Mg+2[ × ]

Ex) Premedicated magnesium [O]

Ex) Premedicated Mg2+ [O]

⑤ Results

Results should be presented in a logical sequence in 

the text, tables, and figures, giving the main or most 

important findings first. Do not repeat all the data 

provided in the tables or figures in the text; emphasize 

or summarize only the most important observations. 

Results can be sectioned by subsection titles but 

should not be numbered. The citation of tables and 

figures should be provided as Table 1 and Fig. 1.

Type or print each table on a separate page. Figures 

should be uploaded as separate tif, jpg, pdf, gif, ppt 

files.

⑥ Statistics

Precisely describe the methods of statistical analysis 
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and computer programs used. Mean and standard 

deviation should be described as mean ±  SD, and 

mean and standard error should be written as mean 
±  SEM. Median and interquartile should be de-

scribed as median (1Q, 3Q). When displaying P val-

ues, use a capital P and do not put a “-” between “P” 

and “value”.

A. �Describe the statistical tests employed in the study in 

enough detail so readers can reproduce the same re-

sults if the original data are available. The name and 

version of the statistical package should be provided.

B. �Authors should describe the objective of the study and 

hypothesis appropriately. The primary/secondary 

endpoints are predetermined sensibly according to 

the objective of the study.

C. �The characteristics of measured variables should de-

termine the use of a parametric or nonparametric sta-

tistical method. When a parametric method is used, 

the authors should describe whether the basic statisti-

cal assumptions are met.

For an analysis of a continuous variable, the normality of 

data should be examined. Describe the name and result 

of the particular method to test normality.

D. �When analyzing a categorical variable, an exact test or 

asymptotic method with appropriate adjustments 

should be used if the number of events and sample is 

small. The standard chi-squared test or difference- 

in-proportions test may be performed only when the 

sample size and the number of events are sufficiently 

large.

E. �The J Evid-Based Pract strongly encourages authors to 

show confidence intervals. and it is not recommended 

to present the P value without showing the confidence 

interval. In addition, the uncertainty of estimated val-

ues, such as the confidence interval, should be de-

scribed consistently in figures and tables.

F. �Except for study designs that require a one-tailed test, 

for example, non-inferiority trials, the P values should 

be two-tailed. A P value should be expressed up to three 

decimal places (ex. P =  0.160 not as P =  0.16 or P <  

0.05). If the value is less than 0.001, it should be de-

scribed as “P <  0.001” but never as “P =  0.000.” For large 

P value greater than 0.1, the values can be rounded off to 

one decimal place, for example, P =  0.1, P =  0.9.

G. �A priori sample size calculation should be described 

in detail. Sample size calculation must aim at prevent-

ing false negative results pertaining to the primary, in-

stead of secondary, endpoint. Usually, the mean dif-

ference and standard deviation (SD) are typical pa-

rameters in estimating the effect size. The power must 

be equal to or greater than 80 percent. In the case of 

multiple comparisons, an adjusted level of signifi-

cance is acceptable.

H. �When reporting a randomized clinical study, a CON-

SORT type flow diagram, as well as all the items in the 

CONSORT checklist, should be included. If limited in 

terms of the space of the manuscript, this information 

should be submitted as a separate file along with the 

manuscript.

I. �Results must be written in significant figures. The mea-

sured and derived numbers should be rounded off to 

reflect the original degree of precision. Calculated or 

estimated numbers (such as mean and SD) should be 

expressed in no more than one significant digit beyond 

the measured accuracy. Therefore, the mean (SD) of 

cardiac indices in patients measured on a scale that is 

accurate to 0.1 L/min/m2 should be expressed as 2.42 

(0.31) L/min/m2.

J. �Except when otherwise stated herein, authors should 

conform to the most recent edition of the American 

Medical Association Manual of Style.

⑦ Discussion

The discussion should be described to emphasize the 

new and important aspects of the study, including the 

conclusions. Do not repeat in detail the results or oth-

er information that is provided in the introduction or 

the results section. Describe the conclusions accord-

ing to the purpose of the study but avoid unqualified 

statements that are not adequately supported by the 

data. Conclusions may be stated briefly in the last 

paragraph of the discussion section.

⑧ ORCID (Open Researcher and Contributor ID)

All authors are required to provide a fully completed 

ORCID profile. ORCID registration is free and avail-

able to researchers worldwide through the ORCID 

website (https://orcid.org). Manuscripts submitted 

by authors who have not fully completed their ORCID 

profiles will not be considered for authorship and will 

be removed from the author list. Furthermore, if any 

listed author fails to meet this requirement, the man-

uscript will not proceed to the peer review process. 

An example ORCID profile is as follows: Owen Lee: 

https://orcid.org/0000-0002-2117-1437.

⑨ Authors’ contributions

J Evid-Based Pract participates in the CRediT stan-

dard for author contributions. As such, the contribu-
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tions of all authors must be described using the CRed-

iT Taxonomy of author roles. For each of the catego-

ries below, please enter the initials of the authors who 

contributed in that category. If listing more than one 

author in a category, separate each set of initials with 

a space. If no author contributed to a category, you 

may leave that box blank.

The corresponding author is responsible for com-

pleting this information at submission, and it is ex-

pected that all authors will have reviewed, discussed, 

and agreed to their individual contributions before 

this time.

Examples of authors’ contributions:

• Conceptualization: OL.

• Data curation: OL.

• Formal analysis: GJC.

• Funding acquisition: OL.

• Methodology: OL HK GJC.

• Project administration: GJC.

• Visualization: OL HK GJC.

• Writing – original draft: OL GJC.

• Writing – review & editing: OL HK GJC.
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Any conflicts should be disclosed here. This statement 

must be included regardless of the existence of con-

flicts of interest. If the authors have nothing to dis-

close, please state: “No potential conflict of interest 

relevant to this article was reported.”

⑪ Funding

Financial support, including foundations, institutions, 
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⑫ Data Availability Statement

J Evid-Based Pract has implemented a mandatory 

data sharing policy, requiring authors to submit raw 

data or data files at the time of manuscript submis-

sion for editorial review. Manuscripts submitted with-

out the required dataset will not proceed to peer re-

view. These data are essential for verifying the accura-

cy of the analysis and ensuring the reproducibility of 

results. Authors must upload data files in csv, xls, xlsx, 

or txt format. If an alternative file format is necessary, 

prior approval from the editorial office is required. If 

data sharing is restricted due to agreements with the 

data provider or other justified reasons, authors must 

consult with the editorial office before submission to 

discuss alternative data-sharing arrangements.
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⑭ Supplementary Materials

If supplementary materials are available, either to aid 

in reader understanding or because data are too 

abundant for inclusion in the main text, these may be 
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⑮ References

• �References should be obviously related to docu-

ments and should not exceed 50 in number. The 

number of references should not exceed 100 in re-

views. However, the number of references has no 

limitation in systematic review and meta-analysis. 

References should be numbered consecutively in 

the order in which they are first mentioned in the 

text. Provide citations in the body text. All references 

should be listed in English, including author, title, 

name of journal, etc.

• �The format for references follows the descriptions 

below. Otherwise, it follows the NLM Style Guide for 

Authors, Editors, and Publishers (Patrias, K. Citing 

medicine: the NLM style guide for authors, editors, 

and publishers [Internet]. 2nd ed. Wendling, DL, 

technical editor. Bethesda (MD): National Library of 
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• �Six authors can be listed. If there are more than 6 au-

thors, only list 6 names with “et al.”.

• �Provide the start and final page numbers of the cited 

reference.

• �Abstracts of conferences may not be included in the 

references. The American Society of Anesthesiolo-

gists (ASA) refresher course lecture is not acceptable 

as a reference.

• �Description format
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Ex) �Lee S, Han JW, Kim ES. Butyrylcholinesterase defi-

ciency identified by preoperative patient interview. 

Korean J Anesthesiol 2013; 65(6 Suppl): S1-3.

B. Monographs
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- If reference page is only 1 page, mark ‘p’.

- Note if it is beyond the 2nd edition.

Ex) �Nuwer MR. Evoked potential monitoring in the op-

erating room. 2nd ed. New York, Raven Press. 1986, 

pp 136- 71.

- �Translated documents cannot be used as references. 

The original documents should be provided as refer-

ences.

C. Chapter

  Any separate author of a chapter should be provided.

  Ex) �Blitt C. Monitoring the anesthetized patient. In: 

Clinical Anesthesia. 3rd ed. Edited by Barash PG, 

Cullen BF, Stoelting RK: Philadelphia, Lippincott 

-Raven Publishers. 1997, pp 563-85.

D. Electronic documents

  Ex) �Grainge MJ, Seth R, Guo L, Neal KR, Coupland C, 

Vryenhoef P, et al. Cervical human papillomavirus 

screening among older women. Emerg Infect Dis 

[serial on the Internet]. 2005 Nov [2005 Nov 25]. 

Available from wwwnc.cdc.gov/eid/article/11/11/ 

05-0575_article.

E. Online journal article

  Ex) �Sampson AL, Singer RF, Walters GD. Uric acid low-

ering therapies for preventing or delaying the pro-

gression of chronic kidney disease. Cochrane Da-

tabase Syst Rev 2017; 10: CD009460.

F. Advance access article

  Ex) �Baumbach P, Gotz T, Gunther A, Weiss T, Meissner 
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The reference style for J Evid-Based Pract is convenient-

ly available as an out-of-the-box style within both End-

Note and RefWorks.

⑯ Tables

Only one table is to be drawn per page in the order 

cited in the text.

The title of the table is to be in English and written at 

the top of the table in the form of a phrase.

Words in the table excluding the title should use capi-

tal letters for the first word, and the following words 

are to be written in small letters.

For demographic data, gender is recorded as M/F, age 

as yr, (if necessary, use days or months in children) 

without decimal point. The “ ± ” sign within the table 

is to be aligned with the rows above and below.

Footnotes are to be written in the following order: 

“Values are mean ±  SD (or SEM) or median (1Q, 3Q)”, 

the explanations for the groups and the abbreviations 

in order of appearance, and statistics. Abbreviations 

apart from internationally recognized abbreviations 

are to be explained with their full spellings at the bot-

tom of the table. Full spellings are to be presented 

even for repeated abbreviations for each table in or-

der of appearance.

Significance marks are to conform to the Vancouver 

style (Uniform Requirements for Manuscripts Sub-

mitted to Biomedical Journals. JAMA 1997; 227: 927-

34). In other words, these must be in the order of *, †, 

‡, §, ∥, ¶, **, ††, ‡‡ and written as superscripts.

⑰ Legends for figures and photographs

All of the figures and photographs should be de-

scribed in the text separately.

The description order is the same as in the footnotes 

in tables and should be in recognizable sentences.

Define all abbreviations every time they are repeated.

(3) Figures and Photographs
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① �JBEP encourages authors to use color to increase the 

clarity of figures. Please note that color figures are 

used without charge for online reading. However, 

since it will be charged upon the publication, authors 

may choose to use colors only for online reading.

② �Standard colors should be used (black, red, green, 

blue, cyan, magenta, orange, and gray). Avoid colors 

that are difficult to see on the printed page (e.g., yel-

low) or are visually distracting (e.g., pink). Figure 

backgrounds and plot areas should be white, not gray. 

Axis lines and ticks should be black and thick enough 

to frame the image clearly. Axis labels should be large 

enough to be easily readable, and printed in black.

③ �Figures should be uploaded as separate tif, jpg, pdf, 

gif, or ppt files. The width of figure should be 84 mm 

(one column). The contrast of photos or graphs 

should be at least 600 dpi. The contrast of line draw-

ings should be at least 1,200 dpi. Number figures as 

“Fig. (Arabic numeral)” in the order of their citation 

(ex. Fig. 1).

④ �Photographs should be submitted individually. If Fig. 

1 is divided into A, B, C, and D, do not combine it into 

1, but submit each of them separately. Authors should 

submit line drawings in black and white.

⑤ �In horizontal and vertical legends, the letter of the first 

English word should be capitalized.

⑥ �Connections between numbers should be denoted by 

“–”, not “~”. Do not space the numbers (ex. 2–4).

⑦ �An individual should not be recognizable in photo-

graphs or X-ray films unless written consent has been 

obtained from the subject and is provided at the time 

of submission.

⑧ �Pathological samples should be pictured with a mea-

suring stick.

2) Review

This review article synthesizes previously published mate-

rial into an integrated presentation of our current under-

standing of a topic. Review articles should describe aspects of 

a topic in which scientific consensus exists, as well as aspects 

that remain controversial and are the subject of ongoing sci-

entific disagreement and research. Review articles are invited 

only by editorial board. If authors want to submit an unsolict-

ed review article, please contact editorial office (ksebm.of-

fice@gmail.com). Review articles should include unstruc-

tured abstracts written in English equal to or less than 250 

words. The organization should be in order of abstract, intro-

duction, text following each title, conclusion and references. 

Figures and tables should be provided in English. Body text 

should not exceed 30 A4-sized pages, and the number of fig-

ures and tables should each be less than 6. However, if neces-

sary, the number of pages, the number of figures and tables 

can be added in accordance with the decision of the editorial 

committee.

3) Systematic review and meta-analysis

Systematic review and meta-analysis are considered as an 

original article. Systematic reviews are systematic, critical as-

sessments of literature and data sources in order to answer a 

specific question, and/or includes a statistical technique 

leading to a quantitative summary of results and examining 

sources of differences in results among studies, if any. The 

subtitle should include the phrase “A systematic review” and/

or “A Meta-analysis.” Organization of systematic review and 

meta-analysis: Same as original article, except,

• �All systematic reviews and meta-analyses should be regis-

tered at an appropriate online public registry (eg, PROSPE-

RO; http://www.crd.york.ac.uk/PROSPERO/), and registra-

tion information should be included with the submission.

Authors of reports of meta-analyses of clinical trials should 

submit the PRISMA flow diagram. The PRISMA checklist 

should be submitted as a separate file along with the manu-

script. For information regarding PRISMA guidelines, 

please visit http://www.prisma-statement.org or EQUATOR 

Network (https://www.equator-network.org/home/). Sys-

tematic reviews and meta-analyses of observational studies 

in epidemiology should be reported according to MOOSE 

guidelines. For more information regarding MOOSE guide-

lines, please visit http://www.equator-network.org/report-

ing-guidelines/meta-analysis-of-observational-stud-

ies-in-epidemiology-a-proposal-for-reporting-meta-analy-

sis-of-observational-studies-in-epidemiology-moose-group/.

• �Number of references has no limitation in systematic review 

and meta-analysis.

4) Case Report

A case report is almost never a suitable means to describe 

the efficacy of a treatment or a drug; instead, an adequately 

powered and well-controlled clinical trial should be per-

formed to demonstrate such efficacy. The only context in 

which a case report can be used to describe efficacy is in a 

clinical scenario, or population, that is so unusual that a clin-

ical trial is not feasible. Case reports of humans must state in 

the text that informed consent to publication was obtained 

from the patient or guardian. Copies of written informed 

consents should be kept. If necessary, the editor or reviewers 
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may request copies of these documents. If these steps are im-

possible, Institutional Review Board approval should be ob-

tained prior to submission. The rarity of a disease condition 

is itself not an acceptable justification for a case report. State-

ment describing compliance with CARE for reporting of clin-

ical cases (https://www.care-statement.org) guideline is rec-

ommend.

(1) �Cover page: Same as that for clinical and experimental 

studies.

(2) �Abstract: All case reports should contain a structured 

abstract that is written only in English. Provide an ab-

stract of no more than 150 words. It should contain 3 

subsections: Background, Case, and Conclusions. A list 

of keywords, with a Minimum of 6, should be included 

at the end of the abstract.

(3) �Introduction: Should not be separately divided. Briefly 

describe the case and background without a title.

(4) �Case report: Describe only the clinical information that 

is directly related to the diagnosis and anesthetic man-

agement.

(5) �Discussion: Briefly discuss the case, and state conclu-

sions at the end of the case. Do not structure the con-

clusion section separately.

(6) �References: The number of references should be less 

than 20. However, if necessary, the number of reference 

can be added in accordance with the decision of the 

editorial committee.

(7) �Tables and figures: Proportional to those for clinical and 

experimental studies.

5) Letter to the Editor

Letter to the Editor should include brief constructive com-

ments that concern previously published articles and inter-

esting cases. Letters to the Editor should be submitted no 

more than 3 months after the paper has been published.

(1) �Cover pages should be formatted in the same way as 

those of clinical research papers. The corresponding 

author should be the first author. A maximum of five 

authors is allowable.

(2) �The body text should not exceed 1,000 words and 

should have no more than 5 references. A figure or a ta-

ble may be used.

(3) �Letters may be edited by the Editorial Board, and if nec-

essary, responses by the author of the subject paper 

may be provided.

6) Editorial

Editorial is invited by the editorial committee and should 

be commentaries on articles recently published in the J Ev-

id-Based Pract, and can be described in free style.
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