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ABSTRACT

الأهداف: تقييم تأثير وجود الطبيب في منطقة الفرز على عدد المرضى الذين 
يغادرون دون رؤيتهم )LWBS( وبعض العوامل التي تؤثر على ازدحام قسم 

.)ED( الطوارئ

فهد  الملك  مستشفى  في  وبعدية  قبلية  دراسة  هذه  أجريت  المنهجية: 
التي  الدراسة  بتقسيم  قمنا  السعودية.  العربية  المملكة  الدمام،  التخصصي، 
استمرت 3 أشهر، واشتملت على 7826 مريضًا، إلى فترتي ما قبل الطبيب وما 
بعد الطبيب. وكانت المتغيرات التي تمت مقارنتها عبر هذه الفترات هي عدد 
مرضى LWBS، ومدة الإقامة في المستشفى، والوقت اللازم لزيارة الطبيب، 
الإصدار  باستخدام  الإحصائي  التحليل  أجرينا  التصرف.  قرار  لاتخاذ  ووقت 

.R 4.3.0

في  انخفاض كبير  إلى  أدى  الفرز  أن وجود طبيب  نتائجنا  أظهرت  النتائج: 
عدد مرضى الذين يغادرون دون رؤيتهم )p<0.001( والوقت المستغرق لمقابلة 
طبيب الطواري )p<0.001(. ومع ذلك، لم يكن له أي تأثير كبير على مدة 

 .)p=0.9( أو الوقت لاتخاذ قرار التصرف )p=0.5( الإقامة في المستشفى

الخلاصة: أدى تعيين طبيب الفرز إلى سهولة تدفق المرضى وخفض معدلات 
LWBS في قسم الطوارئ، مما يدل على الحاجة إلى مزيد من البحث الشامل 

في هذا المجال.

Objectives: To evaluate the effect of the presence of a 
physician in the triage area on the number of patients 
who leave without being seen (LWBS) and some of 
the factors affecting emergency department (ED) 
crowding.

Methods: This was a pre-post study carried out at King 
Fahad Specialist Hospital, Dammam, Saudi Arabia. 
The 3-month study, consisting of 7826 patients, was 
split into pre-physician and post-physician periods. 
Variables compared across these periods were the 
number of LWBS patients, length of hospital stay, 
time to physician, and time to disposition decision. 
Statistical analysis was carried out using R version 
4.3.0.

Results: Our results showed that the presence of a 
triage physician significantly decreased the number 
of LWBS patients (p<0.001) and the time taken to 
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encounter an ED physician (p<0.001). However, it 
did not have any significant impact on the length of 
hospital stay (p=0.5) or time to disposition decision 
(p=0.9).

Conclusion: The appointment of a triage physician 
has streamlined patient flow and decreased LWBS 
rates in the ED, demonstrating the need for more 
thorough research in this area.

Keywords: left without being seen, triage, physician, 
emergency department, crowding

Saudi Med J 2024; Vol. 45 (1): 74-78
doi: 10.15537/smj.2024.45.1.20230674

From the Department of Emergency (Mahmood, AlQithmi), King 
Fahad Specialist Hospital, Dammam, from the Department of 
Emergency (AlGhamdi), Johns Hopkins Aramco Healthcare, Dhahran, 
from the Department of Emergency (Faris), Armed Forces Hospital, 
Jazan, Kingdom of Saudi Arabia, from the Department of Internal 
Medicine (Nasir), King Edward Medical University, Lahore, and from 
the Department of Internal Medicine (Salman), Dow University of 
Health Sciences, Karachi, Pakistan.

Received 25th October 2023. Accepted 27th November 2023.

Address correspondence and reprint request to: Dr. Faisal T. Mahmood, 
Emergency Department, King Fahad Specialist Hospital, Dammam, 
Kingdom of Saudi Arabia. E-mail: faisaltmn@gmail.com
ORCID ID: https://orcid.org/0009-0009-7592-747X

Saudi Med J 2024; Vol. 45 (1)      https://smj.org.sa OPEN ACCESS

The American College of Emergency Physicians 
defines emergency department (ED) crowding 

as “a situation that occurs when the identified need 
for emergency services exceeds available resources for 
patient care in the ED, hospital, or both”.1

Considering the significant rise in ED crowding 
across multiple healthcare systems globally, the 
International Federation of Emergency Medicine has 
recognized it as a global public health concern.2,3

Staff working in a congested emergency are less likely 
to adhere to standard medical guidelines and are more 
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likely to commit errors due to stress and burnout.4 In 
addition, studies have demonstrated that ED congestion 
increases mortality rates, lowers patient satisfaction, and 
results in medication errors.5,6 Also, delays in assessment 
due to ED crowding compel patients to leave the ED 
without being seen. Patients who leave the emergency 
room without receiving care or a visit from a doctor 
serve as a helpful barometer of the quality of emergency 
care.7 Kenny et al8 reported that the crowding of the 
ED and reception directly increased the rate of leave 
without being seen (LWBS) in these hospitals. Another 
study stated that LWBS patients sought alternative 
medical services and medical consultations by personal 
primary clinicians or other EDs. Additionally, the study 
revealed that patients with LWBS have a high risk of 
re-presenting to an ED within 48 hours compared to 
patients who have completed the treatment during their 
first appearance at an ED. Furthermore, the 30-day 
mortality rate was significantly lower among those who 
did not wait to be seen compared to those who received 
complete healthcare services at the initial presentation.9

Asplin et al10 divided the determinants of ED 
crowding into 3 broad categories: input, throughput, 
and output. Factors that affected the demand for ED 
care were included in the input category. The throughput 
category included the elements that affected the flow of 
patients through the ED. Lastly, factors affecting the 
outflow of patients from the ED after their treatment 
was completed were included in the output category.10

Interestingly, the majority of the potential solutions 
for ED crowding target improving the throughput 
process.8 Grant et al11 evaluated the effect of various 
triage-related interventions that could be used to 
expedite the throughput process. Among these, the 
assignment of a physician in the triage area showed 
promising results in terms of improving patient flow 
through the ED. Recent literature has shown that 
this intervention not only significantly decreases the 
number of patients that leave without being seen but 
also reduces ED length of stay, waiting times, and 
mortality rates.12,13

The purpose of this study is to evaluate the impact of 
having a physician in the triage area on ED crowding. 
In order to achieve this aim, we plan to investigate the 
effect of the presence of a physician in the triage area 
on the rate of LWBS patients in King Fahad Specialist 
Hospital, Dammam, Saudi Arabia. Furthermore, we 

will assess the impact of having a triage physician on 
other factors of ED crowding for which data is available.

Methods. This was a pre-post study carried out at the 
King Fahad Specialist Hospital, a tertiary care hospital 
in Dammam, Saudi Arabia. It is the only government 
center of its capability in the Eastern Province of Saudi 
Arabia, covering an area of around 672,522 km2. The 
institutional review board committee approval was 
obtained from King Fahad Specialist Hospital (IRB no.: 
IRB-Pub-022-006).

The 3-month study duration was split into 2 distinct 
periods. During the first period, data was collected for 
all patients admitted to the ED in the triage area. It 
lasted for the months of August and September of 2020. 
During this period, no physicians or clinicians were 
present in the triage area. Immediately after registration 
in the ED, patients were completely managed by a nurse 
doing the triaging according to the Canadian triage and 
acuity scale (CTAS) scoring system.

In the second period, data was collected for all 
patients admitted to the ED at the triage area for one 
month in October 2020. During this time period, there 
was a physician assigned to the triage area.

The sample population of this study included 7826 
patients admitted to the King Fahad Specialist Hospital 
ED during the 3 months of the study. Detailed 
information on the study participants’ age, gender, 
nationality, CTAS level, patient type, and outcome 
variables was collected from the hospital database.

The primary outcome variable of the study was the 
number of patients who had LWBS. It was defined as 
the number of patients who registered themselves but 
left without being examined by a licensed physician.

The secondary outcome variables were length of 
hospital stay, time to physician, and time to disposition 
decision. The length of hospital stay was defined as the 
time spent in the hospital from registration to discharge. 
Time to physician (waiting time) was equivalent to the 
time from registration to being evaluated by a physician. 
Time to disposition decision refers to the time taken by 
a doctor to make a decision regarding the admission or 
discharge of a patient.

Statistical analysis. The triage physician month 
(October 2020) was compared separately with each of 
the pre-triage physician months (August and September 
2020) using the Chi-square test to determine the 
association between the number of LWBS patients 
and the presence of a triage physician. Due to the 
non-normal distribution of data, an independent-
samples Kruskal-Wallis test was carried out to evaluate 
the effect of the presence of a triage physician on the 
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length of hospital stay, time to physician (waiting time), 
and time to disposition decision. All statistical analysis 
was carried out using R Version 4.3.0 (the R Project for 
Statistical Computing).

Results. The study included a total of 7826 patients 
admitted to the King Fahad Specialist Hospital ED 
from August to October 2020. The median age of 
patients admitted was similar across the 3 months of 
the study. During each month of the study, most of the 
admitted patients were female of Saudi nationality, and 
distributed to level 3 or 4 of the CTAS (Table 1).

A total of 140 patients left the ED without being 
seen by a physician during the 3-month study period. 
Our analysis showed that the presence of a physician 
in the triage area significantly impacted the number 
of patients who left without being seen. Chi-square 
analysis showed a reduction of >1% in LWBS patients 
in October as compared to August or September 
(p<0.001, Table 2).

The Kruskal-Wallis test showed that the time taken 
to encounter a physician was significantly affected by 
the presence of a physician in the triage area (p<0.001). 
Post-hoc pairwise comparisons among the months of 
study showed that there was a statistically significant 
decrease of 4 minutes in time taken to encounter a 
physician in October in contrast to August (p<0.001) as 
well as September (p<0.001, Table 2). The presence of 

a triage physician did not significantly affect the length 
of hospital stay (p=0.5) or time to disposition decision 
(p=0.9).

Discussion. Our study reported that patients are 
less likely to leave an ED if a physician is present in 
the triage area. We also discovered that our intervention 
significantly shortened the amount of time needed to see 
a physician (waiting time) in the ED. However, we did 
not find any association between our intervention and 
length of hospital stay or time taken for the disposition 
decision.

Benabbas et al14 evaluated the efficacy of recruiting 
physicians in triage across the EDs of the United States. 
One of the meta-analyses in this study, consisting of 6 
trials including >140,000 patients, reported a statistically 
significant decrease in the number of LWBS patients 
(relative risk [RR]=0.62, 95% confidence interval [CI]: 
[0.54-0.71]) when an attending physician was recruited 
in the triage area. Similarly, Burstrom et al15 reported in 
their retrospective study a 38% (odds ratio [OR]=0.62, 
95% CI: [0.54–0.72]) lower probability of patients 
leaving without being seen when triage was carried out 
by a physician-led team as compared to a nurse-led 
team. We found similar trends in our study. This may 
be due to the fact that increased waiting times lead 
to a rise in the number of patients who leave without 
being seen.16 Since waiting times are reduced with the 

Table 1 - Demographics of the patient’s included in the study (N=7,826).

Characteristic Overall (N=7,826) Months P-values*

August (n=2,854) September (n=2,321) October (n=2,651)
Age, median (IQR) 45 (30-59) 45 (30-60) 44 (30-59) 45 (29-59) 0.2
Gender

Female
Male

4,260 (54.0)
3,566 (46.0)

1,505 (53.0)
1,349 (47.0)

1,298 (56.0)
1,023 (44.0)

1,457 (55.0)
1,194 (45.0) 0.058

Nationality
Non-Saudi
Saudi

340 (4.3)
7,486 (96.0)

107 (3.7)
2,747 (96.0)

110 (4.7)
2,211 (95.0)

123 (4.6)
2,528 (95.0) 0.15

CTAS
Resuscitation
Emergent
Urgent
Less urgent
Non-urgent

10 (0.1)
85 (1.1)

4,009 (51.0)
3,277 (42.0)

445 (5.7)

1 (<0.1)
35 (1.2)

1,435 (50.0)
1,171 (41.0)

212 (7.4)

3 (0.1)
21 (0.9)

1,132 (49.0)
1,085 (47.0)

80 (3.4)

6 (0.2)
29 (1.1)

1,442 (54.0)
1,021 (39.0)

153 (5.8)
Patient’s type

Active
Dependent
Employee
New patient
Non-active

6,928 (89.0)
131 (1.7)
285 (3.6)
404 (5.2)
77 (1.0)

2,507 (88.0)
39 (1.4)
109 (3.8)
171 (6.0)
27 (0.9)

2,034 (88.0)
51 (2.2)
82 (3.5)
135 (5.8)
19 (0.8)

2,387 (90.0)
41 (1.5)
94 (3.5)
98 (3.7)
31 (1.2)

0.001

Values are presented as numbers and precentages (%) or median interquartile range (IQR). *Kruskal-Wallis rank sum test; 
Pearson’s Chi-squared test. CTAS: Canadian triage and acuity scale
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appointment of a triage physician, as explained in our 
findings, the number of unattended patients also tends 
to decrease.

Fraser et al,17 through a survey, compared the 
characteristics and circumstances of a group of patients 
that left without being seen with those of a group 
of patients that stayed in the ED to receive their 
treatment. They found that 79% of patients who left 
without being seen complained of longer waiting 
times. Abdul Wahid et al,18 in a pooled analysis of 2 
randomized controlled trials, reported that waiting 
times were significantly reduced if a senior doctor was 
present in the triage area (weighted mean difference: 
26.17 minutes, 95% CI: [31.68 to -20.65]). Oliviera 
et al,19 in their retrospective before-after study, observed 
an average decrease of 27.7 minutes (95% CI: [25.9-
29.5]) in waiting time to first physician contact. Our 
study further corroborates these findings. Intuitively, 
one can presume the waiting times to be shorter if 
patients encounter a physician in the earliest phase of 
emergency care.

Abdul Wahid et al,18 in a meta-analysis of 16 studies, 
reported a median decrease of 26 minutes (interquartile 
range [IQR]: [6 to -56]) in length of hospital stay with 
the addition of a physician. This shorter stay could be 
attributed to a shorter waiting period and physicians 
meeting the needs of patients earlier. Another cause 
for the shorter length of stay could be the higher level 
of expertise of a senior physician as compared to other 
healthcare professionals working in the triage area.20,21 In 
our study, however, we found no statistically significant 
decrease in the length of hospital stay with the addition 
of a physician in the triage area. This discrepancy can 
be explained by the fact that throughput factors such 
as the presence of a physician in the triage area tend 
to be less important in determining the length of stay 
compared to output factors like hospital bed occupancy 
rate, staffing levels, and the availability of diagnostic 
and ancillary services for inpatient care.10,21

Patient overcrowding is shown to increase the time 
to disposition decisions owing to the saturation of 
healthcare services in the ED.22 As one might expect, 

the presence of a triage physician should shorten the 
time to disposition due to a decrease in emergency 
room crowding. Soremekun et al23 gave support to this 
theory when they reported a significant median decrease 
of 17 minutes in time to disposition decision with the 
inclusion of a triage physician.

Contrary to this, we found no association between 
the time taken for a disposition decision and the 
presence of a triage physician. Similar findings were 
reported by Imperato et al24 in their study. The time 
to disposition decision is influenced by a number of 
other factors in addition to overcrowding, such as the 
availability of medical resources, physician attendance, 
delays in consultation by other medical staff, the level 
of experience of the attending physician, and the ease 
of staff and patient communication.25,26 These factors 
might explain the distinct findings in our study.

Study limitations. The study was carried out for 
a short time in a single hospital in Saudi Arabia. The 
ability to generalize our findings to other regions may be 
constrained by potential variations in the way health care 
services are organized, as well as by regional variations 
in the proportion of patients’ demographics (gender, 
age, citizenship, and place of residence), their medical 
conditions (previous comorbidities, triage score), their 
propensity to leave the ED (number of uncompleted 
ED visits in the previous year), and the characteristics 
of ED visits (waiting time and crowding). Although 
gender, age, triage score, and the condition of the ED 
at the time of their admission were taken into account 
in the models of health outcomes, one cannot rule out 
the possibility of unmeasured residual confounding that 
could affect the outcomes.

In conclusion, overcrowding in emergency rooms 
(EDs) is a significant strain on the healthcare system. 
The appointment of a triage physician not only speeds 
up patient flow in the ED but also reduces the likelihood 
of patients leaving the facility early in the course of 
treatment. More research in this area utilizing robust 
techniques should be carried out, given the intervention’s 
catalytic potential in lowering ED crowding.

Table 2 - Objectives of the study (N=7,826).

Characteristic Overall (N=7,826) Months P-values*

August (n=2,854) September (n=2,321) October (n=2,651)
Left without being seen, n(%) 140 (1.8) 64 (2.2) 53 (2.3) 23 (0.9) <0.001
Time to physician (mins) 30 (16-52) 31 (16-59) 31 (18-53) 27 (15-46) <0.001
Time to disposition decision (mins) 133 (59-230) 135 (60-238) 130 (62-223) 132 (55-228) 0.5
Length of stay (mins) 140 (60-256) 142 (62-263) 137 (64-245) 139 (57-260) 0.9

Values are presented as numbers and precentages (%) or median interquartile range (IQR). *Kruskal-Wallis rank sum test; Pearson’s Chi-
squared test. mins: minutes



78

Triage physician & the rate of LWBS ... Mahmood et al

Saudi Med J 2024; Vol. 45 (1)      https://smj.org.sa

Acknowledgment. The authors gratefully acknowledge enago 
(www.enago.com) for English language editing.

References
  
  1.	 Crowding. Ann Emerg Med 2019; 74: e31.
  2.	 Morley C, Unwin M, Peterson GM, Stankovich J, Kinsman L. 

Emergency department crowding: a systematic review of causes, 
consequences, and solutions. PLoS One 2018; 13: e0203316.

  3.	 Javidan AP, Hansen K, Higginson I, Jones P, Lang E. The 
International Federation for Emergency Medicine report on 
emergency department crowding and access block: a brief 
summary. CJEM 2021; 23: 26-28.

  4.	 Kulstad EB, Sikka R, Sweis RT, Kelley KM, Rzechula KH. 
ED overcrowding is associated with an increased frequency of 
medication errors. Am J Emerg Med 2010; 28: 304-309.

  5.	 Lindner G, Woitok BK. Emergency department overcrowding: 
analysis and strategies to manage an international phenomenon. 
Wien Klin Wochenschr 2021; 133: 229-233.

  6.	 Sartini M, Carbone A, Demartini A, Giribone L, Oliva M, 
Spagnolo AM, et al. Overcrowding in emergency department: 
causes, consequences, and solutions-a narrative review. 
Healthcare (Basel) 2022; 10: 1625.

  7.	 Smalley CM, Meldon SW, Simon EL, Muir MR, Delgado F, 
Fertel BS. Emergency department patients who leave before 
treatment is complete. West J Emerg Med 2021; 22: 148-155.

  8.	 Kenny JF, Chang BC, Hemmert KC. Factors affecting 
emergency department crowding. Emerg Med Clin North Am 
2020; 38: 573-587.

  9.	 Mataloni F, Colais P, Galassi C, Davoli M, Fusco D. Patients 
who leave emergency department without being seen or during 
treatment in the Lazio Region (Central Italy): determinants and 
short term outcomes. PLoS One 2018; 13: e0208914.

10.	 Asplin BR, Magid DJ, Rhodes KV, Solberg LI, Lurie N, 
Camargo CA Jr. A conceptual model of emergency department 
crowding. Ann Emerg Med 2003; 42: 173-180.

11.	 Grant KL, Bayley CJ, Premji Z, Lang E, Innes G. Throughput 
interventions to reduce emergency department crowding: a 
systematic review. CJEM 2020; 22: 864-874.

12.	 Han JH, France DJ, Levin SR, Jones ID, Storrow AB, Aronsky 
D. The effect of physician triage on emergency department 
length of stay. J Emerg Med 2010; 39: 227-233.

13.	 Franklin BJ, Li KY, Somand DM, Kocher KE, Kronick SL, 
Parekh VI, et al. Emergency department provider in triage: 
assessing site-specific rationale, operational feasibility, and 
financial impact. J Am Coll Emerg Physicians Open 2021; 2: 
e12450.

14.	 Benabbas R, Shah R, Zonnoor B, Mehta N, Sinert R. Impact of 
triage liaison provider on emergency department throughput: 
a systematic review and meta-analysis. Am J Emerg Med 2020; 
38: 1662-1670.

15.	 Burström L, Engström ML, Castrén M, Wiklund T, Enlund 
M. Improved quality and efficiency after the introduction of 
physician-led team triage in an emergency department. Ups J 
Med Sci 2016; 121: 38-44.

16.	 Rathlev NK, Visintainer P, Schmidt J, Hettler J, Albert V, Li H. 
Patient characteristics and clinical process predictors of patients 
leaving without being seen from the emergency department. 
West J Emerg Med 2020; 21: 1218-1226.

17.	 Fraser J, Atkinson P, Gedmintas A, Howlett M, McCloskey 
R, French J. A comparative study of patient characteristics, 
opinions, and outcomes, for patients who leave the emergency 
department before medical assessment. CJEM 2017; 19: 
347-354.

18.	 Abdulwahid MA, Booth A, Kuczawski M, Mason SM. The 
impact of senior doctor assessment at triage on emergency 
department performance measures: systematic review and 
meta-analysis of comparative studies. Emerg Med J 2016; 33: 
504-513.

19.	 Morais Oliveira M, Marti C, Ramlawi M, Sarasin FP, Grosgurin 
O, Poletti PA, et al. Impact of a patient-flow physician 
coordinator on waiting times and length of stay in an emergency 
department: a before-after cohort study. PLoS One 2018; 13: 
e0209035.

20.	 White BA, Brown DF, Sinclair J, Chang Y, Carignan S, 
McIntyre J, et al. Supplemented triage and rapid treatment 
(START) improves performance measures in the emergency 
department. J Emerg Med 2012; 42: 322-328.

21.	 Rathlev NK, Chessare J, Olshaker J, Obendorfer D, Mehta SD, 
Rothenhaus T, et al. Time series analysis of variables associated 
with daily mean emergency department length of stay. Ann 
Emerg Med 2007; 49: 265-271.

22.	 Chiu IM, Lin YR, Syue YJ, Kung CT, Wu KH, Li CJ. The 
influence of crowding on clinical practice in the emergency 
department. Am J Emerg Med 2018; 36: 56-60.

23.	 Soremekun OA, Biddinger PD, White BA, Sinclair JR, Chang 
Y, Carignan SB, et al. Operational and financial impact of 
physician screening in the ED. Am J Emerg Med 2012; 30: 
532-539.

24.	 Imperato J, Morris DS, Binder D, Fischer C, Patrick J, Sanchez 
LD, et al. Physician in triage improves emergency department 
patient throughput. Intern Emerg Med 2012; 7: 457-462.

25.	 Esmaeili R, Aghili SM, Sedaghat M, Afzalimoghaddam M. 
Causes of prolonged emergency department stay; a cross-
sectional action research. Adv J Emerg Med 2018; 2: e18.

26.	 Hemmati F, Mahmoudi G, Dabbaghi F, Fatehi F, Rezazadeh 
E. The factors affecting the waiting time of outpatients in 
the emergency unit of selected teaching hospitals of Tehran. 
Electron J Gen Med 2018; 15: em66.

https://pubmed.ncbi.nlm.nih.gov/31445563/
https://pubmed.ncbi.nlm.nih.gov/30161242/
https://pubmed.ncbi.nlm.nih.gov/30161242/
https://pubmed.ncbi.nlm.nih.gov/30161242/
https://pubmed.ncbi.nlm.nih.gov/33683618/
https://pubmed.ncbi.nlm.nih.gov/33683618/
https://pubmed.ncbi.nlm.nih.gov/33683618/
https://pubmed.ncbi.nlm.nih.gov/33683618/
https://pubmed.ncbi.nlm.nih.gov/20223387/
https://pubmed.ncbi.nlm.nih.gov/20223387/
https://pubmed.ncbi.nlm.nih.gov/20223387/
https://pubmed.ncbi.nlm.nih.gov/31932966/
https://pubmed.ncbi.nlm.nih.gov/31932966/
https://pubmed.ncbi.nlm.nih.gov/31932966/
https://pubmed.ncbi.nlm.nih.gov/36141237/
https://pubmed.ncbi.nlm.nih.gov/36141237/
https://pubmed.ncbi.nlm.nih.gov/36141237/
https://pubmed.ncbi.nlm.nih.gov/36141237/
https://pubmed.ncbi.nlm.nih.gov/33856294/
https://pubmed.ncbi.nlm.nih.gov/33856294/
https://pubmed.ncbi.nlm.nih.gov/33856294/
https://pubmed.ncbi.nlm.nih.gov/32616280/
https://pubmed.ncbi.nlm.nih.gov/32616280/
https://pubmed.ncbi.nlm.nih.gov/32616280/
https://pubmed.ncbi.nlm.nih.gov/30540845/
https://pubmed.ncbi.nlm.nih.gov/30540845/
https://pubmed.ncbi.nlm.nih.gov/30540845/
https://pubmed.ncbi.nlm.nih.gov/30540845/
https://pubmed.ncbi.nlm.nih.gov/12883504/
https://pubmed.ncbi.nlm.nih.gov/12883504/
https://pubmed.ncbi.nlm.nih.gov/12883504/
https://pubmed.ncbi.nlm.nih.gov/33448916/
https://pubmed.ncbi.nlm.nih.gov/33448916/
https://pubmed.ncbi.nlm.nih.gov/33448916/
https://pubmed.ncbi.nlm.nih.gov/19168306/
https://pubmed.ncbi.nlm.nih.gov/19168306/
https://pubmed.ncbi.nlm.nih.gov/19168306/
https://pubmed.ncbi.nlm.nih.gov/34085053/
https://pubmed.ncbi.nlm.nih.gov/34085053/
https://pubmed.ncbi.nlm.nih.gov/34085053/
https://pubmed.ncbi.nlm.nih.gov/34085053/
https://pubmed.ncbi.nlm.nih.gov/34085053/
https://pubmed.ncbi.nlm.nih.gov/32505473/
https://pubmed.ncbi.nlm.nih.gov/32505473/
https://pubmed.ncbi.nlm.nih.gov/32505473/
https://pubmed.ncbi.nlm.nih.gov/32505473/
https://pubmed.ncbi.nlm.nih.gov/26553523/
https://pubmed.ncbi.nlm.nih.gov/26553523/
https://pubmed.ncbi.nlm.nih.gov/26553523/
https://pubmed.ncbi.nlm.nih.gov/26553523/
https://pubmed.ncbi.nlm.nih.gov/32970578/
https://pubmed.ncbi.nlm.nih.gov/32970578/
https://pubmed.ncbi.nlm.nih.gov/32970578/
https://pubmed.ncbi.nlm.nih.gov/32970578/
https://pubmed.ncbi.nlm.nih.gov/27692013/
https://pubmed.ncbi.nlm.nih.gov/27692013/
https://pubmed.ncbi.nlm.nih.gov/27692013/
https://pubmed.ncbi.nlm.nih.gov/27692013/
https://pubmed.ncbi.nlm.nih.gov/27692013/
https://pubmed.ncbi.nlm.nih.gov/26183598/
https://pubmed.ncbi.nlm.nih.gov/26183598/
https://pubmed.ncbi.nlm.nih.gov/26183598/
https://pubmed.ncbi.nlm.nih.gov/26183598/
https://pubmed.ncbi.nlm.nih.gov/26183598/
https://pubmed.ncbi.nlm.nih.gov/30550579/
https://pubmed.ncbi.nlm.nih.gov/30550579/
https://pubmed.ncbi.nlm.nih.gov/30550579/
https://pubmed.ncbi.nlm.nih.gov/30550579/
https://pubmed.ncbi.nlm.nih.gov/30550579/
https://pubmed.ncbi.nlm.nih.gov/20554420/
https://pubmed.ncbi.nlm.nih.gov/20554420/
https://pubmed.ncbi.nlm.nih.gov/20554420/
https://pubmed.ncbi.nlm.nih.gov/20554420/
https://pubmed.ncbi.nlm.nih.gov/17224203/
https://pubmed.ncbi.nlm.nih.gov/17224203/
https://pubmed.ncbi.nlm.nih.gov/17224203/
https://pubmed.ncbi.nlm.nih.gov/17224203/
https://pubmed.ncbi.nlm.nih.gov/28705743/
https://pubmed.ncbi.nlm.nih.gov/28705743/
https://pubmed.ncbi.nlm.nih.gov/28705743/
https://pubmed.ncbi.nlm.nih.gov/21419587/
https://pubmed.ncbi.nlm.nih.gov/21419587/
https://pubmed.ncbi.nlm.nih.gov/21419587/
https://pubmed.ncbi.nlm.nih.gov/21419587/
https://pubmed.ncbi.nlm.nih.gov/22865230/
https://pubmed.ncbi.nlm.nih.gov/22865230/
https://pubmed.ncbi.nlm.nih.gov/22865230/
https://pubmed.ncbi.nlm.nih.gov/31172081/
https://pubmed.ncbi.nlm.nih.gov/31172081/
https://pubmed.ncbi.nlm.nih.gov/31172081/
https://doi.org/10.29333/ejgm/93135
https://doi.org/10.29333/ejgm/93135
https://doi.org/10.29333/ejgm/93135
https://doi.org/10.29333/ejgm/93135

	Title
	Authors
	Affiliation
	ABSTRACT
	Introduction
	Methods
	Results
	Discussion
	References
	Acknowledgment

