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ABSTRACT 

Introduction: LSG is the gold standard sole bariatric procedure for morbid obesity. Small (2cm) and large (6cm) 
distance of resection margin from pylorus are both being used for neogastric sleeve formation however what is optimal 
distance remains controversial.  
Aims & Objectives: To assess excess weight loss results and complication rate with 6cm and 2cm distance of staple line 
from pylorus during a prolonged surveillance period.  
Place and Duration of Study: This retrospective cohort study was conducted at Fatima Memorial Hospital from Dec 
2013 to Dec 2022 spanning 9 years. 
Material & Methods: Medical records of 50 morbidly obese patients aged 41- 50 yrs were segregated into two groups 
of 25 each based on the LSG procedure conducted. Group 1 had LSG with 6cm resection margin from pylorus while 
group 2 had a staple line distance of 2cm from pylorus for neogastric sleeve formation. The patients were subsequently 
followed up for excess weight loss (EXL) and BMI at 6 months, 1 year, 2 years, 3 years & 4-year interval. Data was 
entered and analyzed using SPSS version 21.P value  0.05 was considered significant. 
Results: EWL in Group 1 & 2 was 39.2± 6.77kg & 41.9± 4.35kg at 6 months,73.64± 6.49kg & 71.06± 7.77kg at 1 year, 
65.52± 5.53kg & 63.92± 7.07kg at 2 years,58.16± 4.97kg & 57.28± 5.75kg at 3 years and 55.48± 3.39kg & 55.36± 
3.72kg for 4 years were, not significant statistically. BMI in group 1 & 2 were 39.47± 5.11 & 35.88± 4.40 at 6 months, 
29.22± 2.68 & 29.12± 2.00 at 1 year, 25.44± 1.96 & 24.73± 2.86 at 2 years, 22.84± 1.79 & 22.40±2.20 at 3 years and 
21.66± 1.32, 21.67± 1.62 at 4 years were found to be statistically insignificant.  
Conclusion: With regards to extra weight loss, distance of resection margin from pylorus of 2cm or 6cm have identical 
effects but the latter has lowest complication incidence after 4 yrs of surveillance. Hence, a distance of 6cm is favoured 
to ensure safety of LSG for morbidly obese patients. And the findings of this study will help bariatric surgeons to 
improve technique of LSG in a safe and successful way for effective weight loss in morbidly obese patients. 
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INTRODUCTION 

Morbid obesity has now become a global problem 
affecting more than 300 million adults worldwide1. 
These patients have a greater tendency to face 
obesity related complications such as diabetes 
mellitus, Hypertension, ischemic heart diseases, 
joint problems, stroke, sleep apnoea and a myriad of 
metabolic syndromes. Although multiple regimes  
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are available to reduce weight but to achieve 
successful and fruitful clinical weight loss, it is 
imperative to opt for surgical treatment as it is the 
only evidence-based option available2. Since the 
advent of laparoscopic surgery, bariatric surgery has 
been revolutionized and more of the morbidly obese 
patients are recommended to undergo surgical 
therapy by general physicians3. A number of 
surgical procedures have been documented in this 
regard in the literature like gastric banding, gastric 
bypass, sleeve gastrectomy, liposuction and 
duodenal switch. Out of these procedures, 
laparoscopic sleeve gastrectomy (LSG) has been 
declared most successful for being sole effective 
bariatric procedure. It involves removal of greater 
curvature of the stomach vertically to convert it in a 
small tube. It has become popular nowadays owing 
to the fact that it is only a resection surgery without 
necessitating bypass or anastomosis in the 
gastrointestinal tract. It is technically easier than 
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ABSTRACT 

Introduction: Globally, acute generalized peritonitis ranks among the top surgical emergencies. Different studies have 
been conducted to show the amplitude of peritonitis worldwide eliciting a huge impact on overall patient morbidity and 
mortality. Largely peritonitis is caused by a gastrointestinal perforation or anastomotic leak. In peritonitis, anaerobes & 
gram-negative organisms are mostly responsible for sepsis and morbidity due to the overactive inflammatory cascade by 
endotoxins which is amenable to timely intervention. 
Aims & Objectives: The study's aim was to evaluate whether using normal saline or metronidazole solution during 
intraoperative peritoneal lavage (IOPL), results in a lower rate of postoperative wound infection. 
Place and Duration of Study: This study was undertaken at the South Surgical Ward, Mayo Hospital Lahore for 6 
months from February 2nd, 2021, to August 1st, 2021. 
Material & Methods: Consecutive sampling strategy followed by a randomized controlled trial were used to induct and 
provide intervention to 90 patients aged 15-65 years with peritonitis caused by hollow viscus perforation. The patients 
were subdivided into 2 groups A& B(n=45 each).Two liters of normal saline were used for peritoneal lavage in group A, 
while two liters of normal saline were combined with 200 mL of metronidazole solution and administered to group B. 
intraoperatively.Baseline physiological parameters such as age, sex, BMI , intra operative surgical parameters  as 
duration of operation and post-operative course were recorded till discharge. On 10th POD, patients returned to OPD for 
further monitoring. An infection was diagnosed if the patient had post-operative symptoms such as a high temperature, 
increased TLC, wound discharge, redness, or pain. Data was entered and analyzed using SPSS version 23. 
Results: A majority (54.44%) of the patients were young adults. Mean age of 37.33 ± 10.53 years of patients in the 
metronidazole group was comparable to mean age 40.04 ± 11.96 years in the saline group, difference was not 
significant (p=0.067). Male/female ratio in Metronidazole and Saline groups were 17/25 and 10/18, respectively. Patients 
who received intraperitoneal lavage with normal saline were more likely to develop wound infections (17/45) (37.78%), 
while only 3/45) (6.67% of those who received metronidazole solution did so (p 0.0001). 
Conclusion: Based on the results of this experiment, using metronidazole solution for intraoperative peritoneal lavage 
instead of normal saline reduces the occurrence of postoperative wound infection. 
  
Keywords: peritonitis, postoperative wound infection, intraoperative peritoneal lavage 
 

 
INTRODUCTION 

Globally, acute generalized peritonitis ranks among 
the top surgical emergencies1. It is more common in 
Third World nations. The prevalence of perforation 
is low (0.6% - 4.9%) in developed nations but high 
(33% - 63%) in West Africa2. 554 persons were 
discovered to have peritonitis in a study that took 
place over three years in India3. Researchers in 
Pakistan have conducted studies with similar 
methods, with one study reporting 650 cases in a 
just 9 months4. Most cases of peritonitis are caused 
by a gastrointestinal perforation or anastomotic 
leak5. In the case of peritonitis, anaerobes and gram-
negative organisms are mostly responsible for sepsis 

and morbidity due to the overactive inflammatory 
cascade brought on by the release of 
endotoxins5.Clinical evidence is used to identify 
peritonitis. Diagnosis can be achieved via upright 
plain x-ray of the abdomen, USG, or CT scan. This 
is often done through diagnostic laparoscopy 
nowadays6.Resuscitation, diagnosis, prompt 
exploration, treatment of the underlying cause, and 
extensive surgical peritoneal lavage have always 
been the cornerstones of peritonitis therapy 
regimens (IOPL)7,8. Regular IOPL is performed to 
lessen bacterial contamination and burden. Even 
though large volumes of normal saline are used in 
IOPL, the rates of sepsis, wound infection, and 
mortality remain alarmingly high. Another method 
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bypass surgery and without the need to use any 
external implant as done in gastric banding4. 
Success of LSG is dependent on two factors, First, 
maximal restraint and early satiety is achieved by 
creating a short lumen with intact pylorus forming a 
high-pressure system. Second, removing gastric 
fundus eliminates ghrelin release causing less 
hunger5. Despite its proven success and safety, 
certain points remain disputed like distance of 
resection margin from pylorus and bougie size. As 
regards the distance from pylorus issue, many 
surgeons suggest keeping 6-7cm resection distance 
from pylorus. This is believed to boost gastric 
emptying, avoiding antral stasis and eliminating 
pyloric stenosis6. Some surgeons recommend a 
shorter distance of 2cm to achieve lesser gastric 
residue and enhance weight loss goals7. Data in this 
context is scanty in Pakistan. International data in 
this context is shown to have conflicting reports8,9. 
A new bariatric surgeon face this baffling scenario 
whether to use a small or large resection margin 
from pylorus. This study not only alleviates this 
research gap but also will be conducive to 
community`s benefit, considering that successful 
bariatric surgery has a pivotal part in effective 
weight loss for morbidly obese patients. it also helps 
in alleviating other medical co-morbid conditions. 

MATERIAL AND METHODS 

This retrospective cohort study was carried out at 
Surgical Unit 1 of Fatima Memorial Hospital from 
December 2013 to December 2022, since the 
6months- 4 yr followup of each patient was planned 
to see the long-term effects of LSG. IRB approval 
vide no: FMH-13/02/2023-IRB-1186 dated 
February 13,2023 was received. All the patient data 
with morbid obesity aged 20 to 60 years old who 
had undergone LSG was included in the study. 
Study design was quasi-experimental and sampling 
technique was purposive. An individual was 
considered morbidly obese if he or she was 20 % 
over his /her idea body weight, had a BMI of 40 or 
more, or 35 or more experiencing obesity related 
health conditions such as high BP, diabetes or joint 
problems. Patients under 20 years of age with some 
other abdominal pathologies were excluded. Patients 
who had alcohol or antidepressant addiction and 
with psychiatric illness were also excluded from the 
study. Patients were divided into two groups; Group 
1 had neogastric tube creation with 6 cm resection 
margin from pylorus while in Group2, a resection 
distance of 2 cm was kept for this purpose. All 
surgeries were performed by same level 5 surgeon. 
A silk suture # 2/0 was used to measure and 

calibrate this distance. Staple line leakage(SLL) and 
bleeding was checked for 24 to 36 hrs by 
monitoring drain output & checking its contents and 
then oral intake was started. Patients were 
discharged when they felt fit, and had resumed 
liquid intake without any problem. The follow up 
visits were planned after 6 months for the 1st year 
and yearly thereafter. At each visit, excess weight 
loss (EWL) and BMI was calculated and all the data 
was gathered into purposefully developed sheets for 
statistical calculation. We used SPSS version 21 for 
data analysis in our study. Descriptive statistics 
were computed and described as mean ± SD. 
Categorical variables were stated using frequency 
distribution. Paired samples were subjected to t test. 
P value of less than 0.001 was taken as significant. 

RESULTS 
A total of 50 patients were included in the study and 
categorized in two groups with 25 patients in each 
group. The demographic data of the patients 
included in the series along with their statistical 
significance is summarized in Table-1. 

Variables Group 1  
(N = 25) 

Group 2 
(N=25) 

P-
value 

Age (years) 42.96 ± 8.82 41.64 ±8.2 0.588 
Sex (men: women) 1:4 1:1 1.000 

Preoperative 
weight (kg) 

144.84 ± 
13.24 

142.16± 
15.5 0.515 

Preoperative BMI 
(kg/m) 48.9 ± 4.18 47.6 ± 4.7 0.315 

Operative 
time(minutes) 

113.40 ± 
19.6 

101.80 ± 
12.4 0.016 

Oral intake (days) 1.40 ± 0.57 1.17 ± 0.35 0.038 
Hospital stay 

(days) 2.75 ± 0.92 2.24 ±0.66 0.027 

Table-1:   Showing Demographic Data. 
Post-operative BMI and excess weight loss in each 
group after LSG was measured in each follow up 
visit and its statistical significance is summarized in 
Table-2. 

Follow up 
Time Group 

Excess 
Weight 
loss(kg) 

P- 
value 

BMI 
(kg/m

²) 

P-
value 

6 
month 

1 39.2± 
6.77 0.092 

39.47
± 5.11 0.011 

2 41.9± 
4.35 

35.88
± 4.40 

1 
year 

1 73.64± 
6.49 0.209 

29.22
± 2.68 0.887 

2 71.06± 
7.77 

29.12
± 2.00 

2 years 
1 65.52± 

5.53 0.378 

25.44
± 1.96 0.378 

2 63.92± 
7.07 

24.73
± 2.86 

3 years 
1 58.16± 

4.97 0.566 

22.84
± 1.79 0.443 

2 57.28± 
5.75 

22.40
±2.20 
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4 years 
1 55.48± 

3.39 0.906 

21.66
± 1.32 0.992 

2 55.36± 
3.72 

21.67
± 1.62 

Table-2:   Weight Loss and BMI on Each Visit in 
Both Groups and Their Statistical 
Significance. 

Complications encountered in LSG preoperatively 
and postoperatively in both groups are summarized 
in Table-3. 

Intraoperative 
complications 

(N=50) 

Splenic injury Group1 0 
Group 2 0 

Bleeding from 
short gastric 

vessels 

Group 1 2 (4%) 

Group 2 10 (20%) 

Staple line 
bleeding 

Group 1 0 
Group 2 10 (20%) 

Staple line 
leakage 

Group 1 0 
Group 2 0 

Postoperative 
complications 

(N=50) 

Staple line 
leakage 

Group 1 0 
Group 2 2 (4%) 

Staple line 
bleeding 

Group 1 0 
Group 2 2 (4%) 

GERD Group 1 3 (5 %) 
Group 2 15 (30%) 

Pulmonary 
embolism 

Group 1 0 
Group 2 0 

Port site 
infection 

Group 1 0 
Group 2 0 

Port site 
hernia 

Group 1 0 
Group 2 0 

Death Group 1 0 
Group 2 2 (4%) 

Table-3: Showing Complications Encountered 
During LSG In Both Groups 

Based on data shown above, resection distance from 
pylorus in both groups have equal EWL while 
higher complication incidence is seen with latter 
group suggesting that a distance of 6cm from 
pylorus for resection is favoured as the best choice 
to ensure safety &effectiveness of LSG. 

DISCUSSION 

Laparoscopic sleeve gastrectomy is the gold 
standard procedure for the management of patients 
with morbid obesity. It not only has a low 
complication rate but also ensures early discharge 
from hospital and return to work and social life 
rapidly. Even though laparoscopic sleeve 
gastrectomy has been accepted as sole bariatric 
procedure for patients with morbid obesity, certain 
issues in its methodology have not been finalized 
yet. One of these issues is distance of resection 
margin from pylorus. Some consider a 2cm distance 
between pylorus and staple line more effective in 
causing excess weight loss10. On the other hand, 
many suggest a distance of 6cm from pylorus 

enhance gastric emptying by preserving gastric 
antrum11. Baumann et al. proposed a new method to 
check gastric emptying while preserving antrum 
during LSG12. Magnetic resonance imaging (MRI) 
was done on 6 days before and 6 months after LSG 
showing accelerated gastric emptying after resecting 
antrum completely. However, some reports 
contradict this finding13.As regards the relationship 
between antral length and weight loss results, some 
studies proposed better weight loss results for 
resection near pylorus. Sioka et al. conducted a 
study and concluded that by the end of 2 years 
postoperatively, enhanced gastric emptying and 
better improved weight loss are achieved by 
complete antral resection in comparison to antral 
conservative method7.Abdullah et al. also concluded 
that if gastric antrum is resected in greater volume, 
weight loss results show improvement8. However, 
our study results contradict these findings as there 
was no significant difference in outcome of weight 
loss between both groups even after 4 years follow 
up interval (55.48± 3.39 in the 6cm group and 
55.36± 3.72 in the 2cm group, p=0.992). Our study 
results are also favoured by Garay et al. who also 
concluded that there is no substantial difference 
statistically between the two groups who had antral 
resection and those who had antral preservation 
(54.9±15 in the 2cm group and 57.7± 23,p=0.74)14. 
In a review study, Adil et al stated that about 73% of 
surgeons opt for a distance of 3-5cm from the 
pylorus. Determination of this distance is not yet 
validated by the data available. It is demonstrated in 
literature that antrectomy results in effective weight 
loss in LSG. So, surgeons started practicing gastric 
division as close to pylorus as possible in order to 
achieve more effective weight loss. But Adil et al 
used a distance of 2cm or less from pylorus and 
achieved excellent weight loss without encountering 
complications of nausea, vomiting and dyspepsia15. 
However, some authors stated that keeping a very 
close margin during antral resection may disturb 
pylorus physiology16. However, there is no 
scientific data to support this statement. Some 
named complications reported to be associated with 
LSG are bleeding , staple line leakage( SLL), 
nausea, wound infection and dyspepsia. The 
controversy still exists about merits and demerits of 
LSG for GERD. Some patients with mild GERD are 
reported to benefit by LSG but morbidly obese 
patients after LSG experience severe reflux 
esophagitis leading to problem of persistent 
GERD17. These findings are inconsistent with our 
findings as we have also inferred that GERD is a 
problem found in both groups. However, we also 
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noticed that GERD incidence is more in the 2cm 
group as compared to 6cm group. 
Lately, American Society for Metabolic and 
Bariatric Surgery reported that mortality rate for 
sleeve gastrectomy varied from 0-1.2% and 
morbidity rate ranged from 0-17.5%18. In our study, 
group 2 showed a mortality of 4% which is much 
higher than reported mortality. In a literature review 
study, the mortality rate following sleeve 
gastrectomy was 0.6% while reoperation remains 
the most common complication (45%)19. None of 
our patients in either of the groups needed revisional 
surgery. We owed this achievement to following 
fruitful literature guidelines and effective dietary 
programme postoperatively. 
Our study has the limitation of comparatively small 
sample size of patients included in our research 
work. However, long follow up period of patients is 
the strength of our study. We strongly recommend a 
larger sample size with extensive follow up in a 
multi-institutional setup. 

CONCLUSION 

With regards to extra weight loss, distance of 
resection margin from pylorus of 2cm or 6cm have 
identical effects but the latter has lowest 
complication incidence over a four-year period. 
Hence, a distance of 6cm is favoured to ensure 
safety of LSG for morbidly obese patients with 
effective weight loss. 

REFERENCES 

1. Bharani T, Tavakkoli A, Tsai T, Spector D, Tatarian 
T, Robinson M, Sheu EG. National trends in 
utilization and safety of gastric bypass, sleeve 
gastrectomy and conversion surgery in patients with 
GERD. Surgical Endoscopy. 2023 Dec 14:1-8. 

2. Hussein AH, Khaled I, Faisal M. The role of the 
surgical resection distance from the pylorus after 
laparoscopic sleeve gastrectomy: a prospective 
cohort study from an academic medical center in 
Egypt. Patient Safety in Surgery. 2020 Dec;14(1):1-
7. 

3. Bunnell BA, Martin EC, Matossian MD, Brock CK, 
Nguyen K, Collins-Burow B, Burow ME. The effect 
of obesity on adipose-derived stromal cells and 
adipose tissue and their impact on cancer. Cancer 
and Metastasis Reviews. 2022 Sep;41(3):549-73. 

4. Meira MD, Oliveira FD, Coutinho LR, Leão LH, 
Vasconcelos GD, Siqueira LT, Ferraz ÁA. Long-
term evaluation of patients with BMI= 50kg/m 2 
who underwent Bariatric Surgery. Revista do 
Colégio Brasileiro de Cirurgiões. 2023 Apr 
28;50:e20233397. 

5. Dimitriadis GK, Randeva MS, Miras AD, potential 
hormone mechanisms of bariatric surgery. CurrObes 
Rep. 2017; 6: 253-65. 

6. Giannis D, Geropoulos G, Kakos CD, Lu W, El 
Hadwe S, Fornasiero M, Robertson A, Parmar C. 
Portomesenteric Vein Thrombosis in Patients 
Undergoing Sleeve Gastrectomy: an Updated 
Systematic Review and Meta-Analysis of 101,914 
Patients. Obesity Surgery. 2023 Oct;33(10):2991-
3007. 

7. Sioka E, Tzovaras G, Perivoliotis K, Bakalis V, 
Zachari E. magoiliotis D, et al. impact of 
Laparoscopic Sleeve Gastrectomy on 
gastrointestinal motility. Gastroentrol Res Pract. 
2018; 2018: 1-17. 

8. Abdallah E, El Nakeeb A, Yousef T, Abdallah H, 
Ellatif MA, Lofty A, et al. Impact of extent of antral 
resection on surgical outcomes of sleeve 
gastrectomy for morbid obesity (A prospective 
randomizedstudy). Obes surg. 2014; 24: 1587-94. 

9. ElGeidie A, ElHemaly M, Hamdy E, ElSorogy M, 
AbdelGawad M, GadElHak N. The effect of 
residual gastric antrum size on the outcome of 
laparoscopic sleeve gastrectomy: a prospective 
randomized trial. SurgObesRelat Dis. 2015;11: 997-
1003. 

10. Meimand FE, Pazouki A, Setaredan SA, Shahsavan 
M, Kermansaravi M. The effect of antral resection 
start point on post sleeve gastrectomy 
gastroesophageal reflux symptoms and weight loss 
outcomes. Surgical Endoscopy. 2023 Mar 22:1-6. 

11. Chang PC, Chen KH, Jhou HJ, Chen PH, Huang 
CK, Lee CH, Chang TW. Promising effects of 33 to 
36 Fr. bougie calibration for laparoscopic sleeve 
gastrectomy: A systematic review and network 
meta-analysis. Scientific Reports. 2021 Jul 
26;11(1):15217. 

12. Arakawa R, Febres G, Cheng B, Krikhely A, 
Bessler M, Korner J. Prospective study of gut 
hormone and metabolic changes after laparoscopic 
sleeve gastrectomy and Roux-en-Y gastric bypass. 
PLoS One. 2020 Jul 20;15(7):e0236133. 

13. Eskandaros MS. Antrum preservation versus antrum 
resection in laparoscopic sleeve gastrectomy with 
effects on gastric emptying, body mass index, and 
type II diabetes remission in diabetic patients with 
body mass index 30–40 kg/m2: a randomized 
controlled study. Obesity Surgery. 2022 
May;32(5):1412-20. 

14. Garay M, Balague C, Rodriguez-Otero C, Gonzalo 
B, Domenech A, Pernac JC, et al. Influence og 
antrum size on gastric emptying and weight loss 
outcomes after laparoscopic sleeve gastrectomy 
(Preliminary analysis of a randomized trial). 
SurgEndosc. 2018;32: 2739-45. 

15. Adil MT, Aminian A, Bhasker AG, Rajan R, 
Corcelles r, Zerrweck C, et al. Perioperative 
practices concerning sleeve gastrectomy- a survey 
of 863 surgeons with a cumulativeexperience of 



55

Effects of 6cm versus 2cm Resection Margin from Pylorus on Excess Weight Loss & Complication Rate….. 

520,230 procedures. Obes Surg. 2020; 30(2): 483-
92. 

16. Verras GI, Mulita F, Lampropoulos C, Kehagias D, 
Curwen O, Antzoulas A, Panagiotopoulos I, 
Leivaditis V, Kehagias I. Risk factors and 
management approaches for staple line leaks 
following sleeve gastrectomy: a single-center 
retrospective study of 402 patients. Journal of 
Personalized Medicine. 2023 Sep 21;13(9):1422. 

17. Bou Daher H, Sharara AI. Gastroesophageal reflux 
disease, obesity andlaparoscopic sleeve 
gastrectomy:the burning question. World J 
Gastroenterol. 2019;25:4805-4813. 

18. Stryhn K, Alstrup L, Riber C, Ørting M, Hadad R, 
Hvistendahl J, Tollund C, Boye N, Haugaard SB, 
Funch-Jensen P. Complications in Patients 
Undergoing Laparoscopic Bariatric Surgery in an 
ERABS-optimized, High-Volume, Single Center 
During 2020 and 2021. Obesity Surgery. 2023 May 
18:1-8. 

19. Ali M, El Chaar M, Ghiassi S, Rogers AM. 
American Society for metabolic and bariatric 
surgery updated position statement on sleeve 
gastrectomy as a bariatric procedure. SurgObesRelat 
Dis. 2017;13: 1652-1657. 

 
The Authors: 

Dr. Junaid Khan Lodhi, 
Associate Professor, 
Department of Surgery, 
FMH CM&D Lahore. 

Dr. Saba Tahir Bukhari, 
Assistant Professor, 
Department of Surgery, 
FMH CM&D Lahore. 

Asma Munaf, 
Senior Registrar, 
Department of Surgery,  
FMH CM&D Lahore. 

Saima Amjad, 
Senior Registrar, 
Department of Surgery, 
FMHCM&D Lahore. 
 

Dr. Muhammad Zubair, 
Professor of surgery,  
Department of Surgery, 
Niazi Medical College Sargodha. 
 

Dr. Fawad Hameed,  
Associate Professor,  
Department of Surgery,  
ANMC Lahore. 
 

Dr. Muhammad Shoaib, 
Professor of Surgery, 
Department of Surgery, 
Azra Naheed Medical College Lahore. 
 
Dr. Muhammad Khurram Jameel, 
Assistant Professor, 
Department of Surgery, 
Azra Naheed Medical College Lahore. 
 

Authorship: 

JKL:  Literature Search, Study Design and 
Concept 

STB:  Data analysis, Revision 
AM:  Data Collection, Statistical Analysis 
SA:  Questionnaire Design 
MS:  Data Analysis, Manuscript writing 
FH:  Data Collection, data Interpretation 
MS:  Data Interpretation 
MK:  Drafting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


