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Abstract

Background: Laparoscopic sleeve gastrectomy (LSG) has recently become a popular procedure due to patients’ perception that
this method may have lower risk than other bariatric surgeries. There is a lack of adequate predicted data on quality of life (QOL)
among these patients. The aim of the study is to evaluate changes in physical and social functioning, pain, and mental health after
LSG surgery.
Methods: This retrospective study evaluated QOL by using the obesity-specific Moorehead-Ardelt quality of life questionnaire II
(MAII) and Medical outcomes survey short form 36 (SF-36) health survey. The questionnaires were used for a group of 120 patients
underwent LSG in Shiraz. Demographics, quality of life were measured by questionnaires which filled by all patients and compared
with whom were scheduled for surgery. In terms of statically significance, it is valuable when the P value is under < 0.05 in compar-
ing two groups.
Results: Their initial mean (SD) of body mass index (BMI) was 48.87 (1.38) kg/m2. Six months after surgery, the mean (SD) of weight
loss in patients was 36.15 (3.9) kg. Median follow-up point of patients was 14.5 months (range, 2 - 46 months). The median MAII score
was 6.48±0.45 after surgery with no significant difference in the comparison of pre-operation (P = 0.275), but the SF-36 scores were
statistically different in all parameters (P < 0.05) except for “role limitations attributed to emotional problems” and “mental health”
with no significant difference (P = 0.080, 0.074, respectively).
Conclusions: The outcomes of LSG operation compared with the pre-operation status of patients depicted that LSG is a satisfactory
and effective bariatric procedure. Also, resolution of comorbidity is an important aspect and is comparable with other reports.
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1. Background

Bariatric surgery has become an important treatment
for morbid obesity, therefore losing weight helps patients
improve obesity-related comorbidities, quality of life and
survival (1). Sleeve gastrectomy is a new bariatric proce-
dure that has become popular over the last decade because
of its relative operative simplicity and lower risk profile (2).
However, the quality of life (QOL) in patients who under-
went laparoscopic sleeve gastrectomy (LSG) was not sur-
veyed in Iran yet. Some studies created their own defini-
tion for a successful operation, which often differed greatly
in other countries. The national institute of health panel
proposed the QOL assessment postoperatively to assess sat-
isfaction of patients with their life (3).

Patient’s health and physical, mental improvement
and social well-being enhancement are main criterion

of QOL in bariatric surgery and increasing their life ex-
pectancy. Obese patients had limitations in physical activ-
ity hence they desire to loss their weights and became ap-
pear in society and happier in their life. Although mental
disorders are exclusion criteria for sleeve gastrectomy in
our settings, satisfaction of surgery dependents on men-
tal health would be included. Each assessment of quality
of life requires practicality, appropriateness, validity, relia-
bility, and responsiveness.3 Medical outcomes study short
form 36-item health survey (SF-36) is a generic question-
naire in health survey that can be used after bariatric surg-
eries (4, 5). Moorehead-Ardelt quality of life questionnaire
(MAII) another assessment was the most favorable system
to analyzing the bariatric surgeries more specifically (6).
Oria et al. began developing a system to assess and report
outcomes after bariatric surgeries that included analysis
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of changes in QOL according to weight loss and improve-
ments in obesity-related comorbidities (7, 8). It was specifi-
cally created to be included in to the bariatric analysis and
reporting outcome system (BAROS). The final score classi-
fies the results into 5 outcome groups ranging from failure
to excellent (7, 8).

Subjective parameters such as quality of life could help
surgeons and patients to make more informed decision.
Although these parameters are personally relevant to the
patient, this could be added new ways to make decision.
Our aim was to evaluate the weight loss and the changes
of health-related QOL and comorbidities after LSG surgery
in Shiraz.

2. Methods

2.1. Participants

This is a retrospective review of a prospectively col-
lected database from patients who underwent LSG in Shi-
raz between January 2014 and July 2015. All patients had the
national institutes of health criteria for bariatric surgery.
Surgeries were performed at Shahid Faghihi and mother
and child hospitals. This study was approved by the Shi-
raz University of Medical Sciences ethics committee (no.
1394.S325). Written informed consent was obtained from
each participant and they invited to free visits by surgeon.
Then, the patients were asked to fill the study question-
naires (SF-36 and Moorehead-Ardelt II) filled in clinic by
themselves before and 12 months after the operation. Ap-
proximately 700 patients who underwent Sleeve gastrec-
tomy, only 120 patients accepted to fill the questionnaires
and 30 patients filled the questionnaires pre-operatively
(matched for age and gender; the mean age were the same
like the same gender in each group). Number of patients
was based on sample size formula of two means compar-
ison and the results of similar qualitative studies. Self-
reported details, including age, sex, pre and post-operative
weight, and BMI were obtained from each participant. Fac-
tor analyzing tool variable defined as scores in each qual-
itative questionnaire. The MAII had 6 questions that be-
came equally valued.

The MAII had 6 questions that became equally valued,
scoring 0.5 point of each item as in modified form, we
scored it from 1 - 10 point but the outcome scoring re-
mained unchanged by using 5 groups:< 1 = failure, 1 - 3 =
fair, 3 - 5 = good, 5 - 7 = very good, and 7 - 10 = excellent.

For SF-36 each item scores 0 - 100 and finally the mean
of each character obtained (General health perceptions:
questions 1, 2, 33, 34, 35, 36; physical functioning : ques-
tions 3, 4, 5, 6, 7, 8, 9, 10, 11, 12; role limitations due to phys-
ical problems: questions 13, 14, 15, 16; role limitations due

to emotional problems: questions 17, 18, 19; social func-
tioning: questions 20, 32; bodily pain: questions 21, 22; en-
ergy/fatigue: questions 23, 27, 29, 31; mental health: ques-
tions 24, 25, 26, 28, 30). The questioner was translated and
standardized by Dr. Montazeri (9).

Data were analyzed using SPSS for Windows (Version
21.0, SPSS Inc.). Mann-Whitney U test was used for compari-
son the variables between two groups because the normal-
ity of data was not seen observed in groups by kolmogorov-
smirnov test (P < 0.05 in all parameters). Statistical signif-
icance was set at < 0.05 for all analyses. Mean (SD) was re-
ported for demographic data like; age, sex and weight. Me-
dian with interquartile range (IQR) used for SF-36 and MA
II tests that were measured according to standards).

3. Results

A total of 150 patients were evaluated, 120 (80%) pa-
tients underwent sleeve gastrectomy and 30 (20%) partic-
ipants were candidate to surgery. The mean (SD) duration
of time of follow up after surgery was 15.70 (2.17) months.
All operations were completed laparoscopically, and mean
(SD) length of hospitalization was 2.82 (0.8) days. Weight
loss after 6 months follow up post-operatively was 36.15
(3.9) kg. Demographic data was presented in Table 1.

Table 1. Demographic Data of Participantsa

Parameters Control (N = 30) LSG (N = 120) Kolmogorov-
Smirnov (P

Value)

Sex ratio, M/F 7/23 25/95 < 0.001

Age, y 30.59 (12.51) 35.23 (10.05) < 0.001

Pre-operative
BMI, kg/m2

40.7 (12.38) 46.87 (6.51) < 0.001

Weight loss
after 1 month

- 11.94 (8.58) < 0.001

Weight loss
after 3 months

- 21.82 (13.59) 0.002

Weight loss
after 6 months

- 36.15 (13.13) 0.200

Weight loss
after 1 year

- 41.33 (14.50) 0.200

aValues are expressed as mean (SD).

From 120 patients underwent surgery, 3 (2.5%) patients
underwent cholecystectomy during LSG for symptomatic
gallbladder disease, bleeding developed post-surgically in
3 (2.5%) patients, 3 (2.5%) leakages reported post-surgically
at the stapler line among 7 (5.8%) of patients with pre-
operative diabetes diagnosed, hence two of them reduced
their anti-diabetic medications. Among five (4.2%) patients
with fatty liver, this problem resolved immediately after
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operation. Hypertension were resolved among 2 of 7 (5.8%)
patients who diagnose preoperatively, and they did not
need more medication for this.

Quality of life after LSG was analyzed by two methods
(SF-36 health survey and MA II questionnaires). The results
for SF-36 scores in role limitations due to emotional prob-
lems and mental health were not significantly different be-
tween two groups (P = 0.080, 0.074, respectively; Table 2).
At a median follow up point of 14.5 months after surgery
the median MA II score was 6.48±0.45, and a good to excel-
lent score could be observed for 90% of patients. The MA II
scores were not significantly different between two groups
(P = 0.275, Table 3). Kolmogorov-Smirnov test for normality
of data was used and showed that all of parameters in Ta-
bles 2 and 3 were not normalized and non-parametric tests
like Mann-Whitney U test was used for comparison the vari-
ables between two groups (P < 0.05 in all parameters ex-
cept energy/fatigue P = 0.306).

4. Discussion

Weight loss in patients that underwent LSG is a major
desire but whether this satisfaction after surgery gained
or not is another issue. In order to measure the level of
their patient’s satisfaction, considering quality of life is
fundamental, meaning that it is worthwhile to mention
this point as a surgeon, patient, health assistant or man-
ager in our country. There are many questionnaires that
could be used for quality of life analyses. Some of them
are exhaustive and time consuming for interviewing but
short form. 36-item health survey is a suitable form to
achieve the goal. The MA II questionnaire is a specific one
in bariatric surgery assessments with simple and vali eval-
uation (6, 10).

Our reported resolution of co-morbidity was in agree-
ment with other studies (11, 12). Physical activity increased
for patients after surgery significantly in SF-36 question-
naire evaluation. In most of the studies on LSG, outcomes
usually assessed by weight loss and resolution of comor-
bidities but these are not the only criteria for evaluation.
Patients should be satisfied after surgery in long-term and
quality of life test can help in this regards. Enhancement
of social functioning reported in patients after surgery
significantly in SF-36 measurements. According to MA II
the median score was 6.48 ± 0.45 at the median follow-
up point of 14.5 months. These mean scores were used
to compare quality of life between patients who under-
went surgery and control group who were scheduled for
surgery. Changes in this score after LSG was reported in
some studies (8, 13-15) but in our study this comparison did
not revealed statistically difference (P = 0.275).

SF-36 used for evaluating individual patient’s health
status, and monitoring and comparing limitations due
their physical or mental disorders. One of the Limitations
of this method was the fact that sleep variable in the ques-
tions was not considered. It validated in Iran in Persian ver-
sion by Montazeri et al. (9). Our study is consistent with
other studies about quality of life after bariatric surgery
(16-22) but in our study almost every criterion in these
questionnaires was influenced by surgery. General health
was improved after surgery significantly (P < 0.001) and
physical functioning as well as role limitations for phys-
ical functioning improved significantly (P < 0.001) that
seems because of decrease in knee and back pain due to
weight-loss after surgery. Social functioning and sense of
energy increased in patients after surgery significantly (P =
0.001, P = 0.028, respectively) and only role limitations due
to emotional problems and mental health were not sig-
nificantly improved after surgery (P = 0.08, 0.074, respec-
tively). For future study, it recommends to evaluate men-
tal analysis of patients more and use specific psychological
tests.

4.1. Conclusion

Our long term results demonstrate that LSG is a safe
and effective approach for weight loss in morbid obese pa-
tients. Resolution of comorbidity in our study was com-
parable with other studies and not all scale of SF-36 ques-
tioners like role limitations and mental health influenced
by surgery due to emotional problems. Also, MA II scores
that were not significantly improved after surgery (P value
> 0.05 in all parameters).

Footnote

Conflict of Interest: None declared.

References

1. Angrisani L, Santonicola A, Iovino P, Formisano G, Buchwald
H, Scopinaro N. Bariatric Surgery Worldwide 2013. Obes Surg.
2015;25(10):1822–32. doi: 10.1007/s11695-015-1657-z. [PubMed:
25835983].

2. Deitel M, Gagner M, Erickson AL, Crosby RD. Third International
Summit: Current status of sleeve gastrectomy. Surg Obes Relat Dis.
2011;7(6):749–59. doi: 10.1016/j.soard.2011.07.017. [PubMed: 21945699].

3. [No authors listed] . NIH conference. Gastrointestinal surgery for se-
vere obesity. Consensus Development Conference Panel. Ann Intern
Med. 1991;115(12):956–61. [PubMed: 1952493].

4. Sullivan MB, Sullivan LG, Kral JG. Quality of life assessment in obesity:
physical, psychological, and social function. Gastroenterol Clin North
Am. 1987;16(3):433–42. [PubMed: 3325424].

5. Ware JJ, Sherbourne CD. The MOS 36-item short-form health sur-
vey (SF-36). I. Conceptual framework and item selection. Med
Care. 1992;30(6):473–83. doi: 10.1097/00005650-199206000-00002.
[PubMed: 1593914].

J Minim Invasive Surg Sci. 2018; 7(1):e67611. 3

http://dx.doi.org/10.1007/s11695-015-1657-z
http://www.ncbi.nlm.nih.gov/pubmed/25835983
http://dx.doi.org/10.1016/j.soard.2011.07.017
http://www.ncbi.nlm.nih.gov/pubmed/21945699
http://www.ncbi.nlm.nih.gov/pubmed/1952493
http://www.ncbi.nlm.nih.gov/pubmed/3325424
http://dx.doi.org/10.1097/00005650-199206000-00002
http://www.ncbi.nlm.nih.gov/pubmed/1593914
http://minsurgery.com


Hosseini SV et al.

Table 2. SF-36 Scores in Patientsa

Groups General
Health

Physical
Functioning

Role
Limitations
Due to
Physical
Health

Role
Limitations
Due to
Emotional
Problems

Social
Functioning

Bodily Pain Energy/Fatigue Mental
Health

Control (30) 20 (27.5) 45 (53.75) 12.5 (50) 33.33 (91.67) 50 (50) 62.5 (41.87) 47.5 (45) 50 (39)

LSG (120) 42.5 (20) 90 (25) 75 (75) 66.67 (66.67) 75 (46.87) 90 (32.5) 57.5 (30) 64 (28)

P value < 0.001 < 0.001 < 0.001 0.080 0.001 0.01 0.028 0.074

aValues are expressed as median (IQR).

Table 3. MA II Scores in Patientsa

Groups Self-Esteem Physical Activity Social Contacts Ability to Work Sexuality Eating Behavior

Control (30) 10 (2.5) 7.5 (5.75) 8 (6) 5 (7) 5 (3) 5 (5)

LSG (120) 9 (2) 9 (3) 9 (3) 7 (3.25) 5 (5.25) 6 (5)

P value 0.968 0.243 0.274 0.282 0.963 0.452

aValues are expressed as median (IQR).

Table 4. MA II Scores in Patients

Groups Fair Good Very Good Excellent

Control (10) 2 1 3 4

LSG (118) 8 8 41 61

P value 0.474

6. Moorehead MK, Ardelt-Gattinger E, Lechner H, Oria HE. The valida-
tion of the Moorehead-Ardelt Quality of Life Questionnaire II. Obes
Surg. 2003;13(5):684–92. doi: 10.1381/096089203322509237. [PubMed:
14627461].

7. Oria HE, Moorehead MK. Bariatric analysis and reporting
outcome system (BAROS). Obes Surg. 1998;8(5):487–99. doi:
10.1381/096089298765554043. [PubMed: 9819079].

8. Nicareta JR, de Freitas AC, Nicareta SM, Nicareta C, Campos AC,
Nassif PA, et al. Baros Method Critical Analysis(Bariatric Analysis
and Reporting System). Arq Bras Cir Dig. 2015;28 Suppl 1:73–8. doi:
10.1590/S0102-6720201500S100020. [PubMed: 26537280]. [PubMed
Central: PMC4795313].

9. Montazeri A, Vahdaninia M, Mousavi SJ, Omidvari S. The Iranian
version of 12-item Short Form Health Survey (SF-12): factor struc-
ture, internal consistency and construct validity. BMC Public Health.
2009;9:341. doi: 10.1186/1471-2458-9-341. [PubMed: 19758427]. [PubMed
Central: PMC2749829].

10. Oria HE, Moorehead MK. Updated Bariatric Analysis and Reporting
Outcome System (BAROS). Surg Obes Relat Dis. 2009;5(1):60–6. doi:
10.1016/j.soard.2008.10.004. [PubMed: 19161935].

11. Liu SY, Wong SK, Lam CC, Yung MY, Kong AP, Ng EK. Long-term
Results on Weight Loss and Diabetes Remission after Laparoscopic
Sleeve Gastrectomy for A Morbidly Obese Chinese Population. Obes
Surg. 2015;25(10):1901–8. doi: 10.1007/s11695-015-1628-4. [PubMed:
25761944].

12. D’Hondt M, Vanneste S, Pottel H, Devriendt D, Van Rooy F,
Vansteenkiste F. Laparoscopic sleeve gastrectomy as a single-stage
procedure for the treatment of morbid obesity and the resulting
quality of life, resolution of comorbidities, food tolerance, and 6-year
weight loss. Surg Endosc. 2011;25(8):2498–504. doi: 10.1007/s00464-
011-1572-x. [PubMed: 21359900].

13. Janik MR, Rogula T, Bielecka I, Kwiatkowski A, Pasnik K. Quality

of Life and Bariatric Surgery: Cross-Sectional Study and Analy-
sis of Factors Influencing Outcome. Obes Surg. 2016;26(12):2849–55.
doi: 10.1007/s11695-016-2220-2. [PubMed: 27179520]. [PubMed Central:
PMC5118395].

14. Tarride JE, Breau R, Sharma AM, Hong D, Gmora S, Guertin JR, et al. The
Effect of Bariatric Surgery on Mobility, Health-Related Quality of Life,
Healthcare Resource Utilization, and Employment Status. Obes Surg.
2017;27(2):349–56. doi: 10.1007/s11695-016-2298-6. [PubMed: 27503212].

15. Rizvi AA. The evolving role of bariatric surgery in patients with
type 1 diabetes and obesity. Integr Obes Diabetes. 2016;2(2):195–9.
doi: 10.15761/IOD.1000144. [PubMed: 27398228]. [PubMed Central:
PMC4936488].

16. Chang CY, Hung CK, Chang YY, Tai CM, Lin JT, Wang JD. Health-related
quality of life in adult patients with morbid obesity coming for
bariatric surgery. Obes Surg. 2010;20(8):1121–7. doi: 10.1007/s11695-008-
9513-z. [PubMed: 18463932]. [PubMed Central: PMC2910893].

17. Fezzi M, Kolotkin RL, Nedelcu M, Jaussent A, Schaub R, Chauvet MA,
et al. Improvement in quality of life after laparoscopic sleeve gas-
trectomy. Obes Surg. 2011;21(8):1161–7. doi: 10.1007/s11695-011-0361-x.
[PubMed: 21298508].

18. Svane MS, Madsbad S. Bariatric surgery - effects on obesity and
related co-morbidities. Curr Diabetes Rev. 2014;10(3):208–14. doi:
10.2174/1573399810666140616144141. [PubMed: 24934290].

19. Hosseini SV, Amini M, Khazraei H, Najibpour N, Ganji F, Sadeghi F.
Evaluation of the effect of laparoscopic sleeve gastrectomy on gall-
stones in Shiraz. Bariatr Surg Pract Patient Care. 2016;11(4):143–6. doi:
10.1089/bari.2016.0023.

20. Khazraei H, Hosseini SV, Amini M, Bananzadeh A, Najibpour N, Ganji
F, et al. Effect of weight loss after laparoscopic sleeve gastrectomy
on infertility of women in Shiraz. J Gynecol Surg. 2017;33(2):43–6. doi:
10.1089/gyn.2016.0064.

4 J Minim Invasive Surg Sci. 2018; 7(1):e67611.

http://dx.doi.org/10.1381/096089203322509237
http://www.ncbi.nlm.nih.gov/pubmed/14627461
http://dx.doi.org/10.1381/096089298765554043
http://www.ncbi.nlm.nih.gov/pubmed/9819079
http://dx.doi.org/10.1590/S0102-6720201500S100020
http://www.ncbi.nlm.nih.gov/pubmed/26537280
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4795313
http://dx.doi.org/10.1186/1471-2458-9-341
http://www.ncbi.nlm.nih.gov/pubmed/19758427
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2749829
http://dx.doi.org/10.1016/j.soard.2008.10.004
http://www.ncbi.nlm.nih.gov/pubmed/19161935
http://dx.doi.org/10.1007/s11695-015-1628-4
http://www.ncbi.nlm.nih.gov/pubmed/25761944
http://dx.doi.org/10.1007/s00464-011-1572-x
http://dx.doi.org/10.1007/s00464-011-1572-x
http://www.ncbi.nlm.nih.gov/pubmed/21359900
http://dx.doi.org/10.1007/s11695-016-2220-2
http://www.ncbi.nlm.nih.gov/pubmed/27179520
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5118395
http://dx.doi.org/10.1007/s11695-016-2298-6
http://www.ncbi.nlm.nih.gov/pubmed/27503212
http://dx.doi.org/10.15761/IOD.1000144
http://www.ncbi.nlm.nih.gov/pubmed/27398228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4936488
http://dx.doi.org/10.1007/s11695-008-9513-z
http://dx.doi.org/10.1007/s11695-008-9513-z
http://www.ncbi.nlm.nih.gov/pubmed/18463932
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2910893
http://dx.doi.org/10.1007/s11695-011-0361-x
http://www.ncbi.nlm.nih.gov/pubmed/21298508
http://dx.doi.org/10.2174/1573399810666140616144141
http://www.ncbi.nlm.nih.gov/pubmed/24934290
http://dx.doi.org/10.1089/bari.2016.0023
http://dx.doi.org/10.1089/gyn.2016.0064
http://minsurgery.com


Hosseini SV et al.

21. Charalampakis V, Bertsias G, Lamprou V, de Bree E, Romanos J, Melis-
sas J. Quality of life before and after laparoscopic sleeve gastrectomy.
A prospective cohort study. Surg Obes Relat Dis. 2015;11(1):70–6. doi:
10.1016/j.soard.2014.04.024. [PubMed: 25443051].

22. Khandalavala BN, Geske J, Nirmalraj M, Koran-Scholl JB, Neumann-
Potash L, McBride CL. Predictors of Health-Related Quality of Life Af-
ter Bariatric Surgery.Obes Surg. 2015;25(12):2302–5. doi: 10.1007/s11695-
015-1684-9. [PubMed: 25908294].

J Minim Invasive Surg Sci. 2018; 7(1):e67611. 5

http://dx.doi.org/10.1016/j.soard.2014.04.024
http://www.ncbi.nlm.nih.gov/pubmed/25443051
http://dx.doi.org/10.1007/s11695-015-1684-9
http://dx.doi.org/10.1007/s11695-015-1684-9
http://www.ncbi.nlm.nih.gov/pubmed/25908294
http://minsurgery.com

	Abstract
	1. Background
	2. Methods
	2.1. Participants

	3. Results
	Table 1
	Table 2
	Table 3
	Table 4

	4. Discussion
	4.1. Conclusion

	Footnote
	Conflict of Interest

	References

