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Cause of death in patients awaiting  
bariatric surgery

Background: Obesity is associated with increased mortality. Bariatric surgery is 
becoming an important treatment modality for obesity, with an associated reduction 
in mortality. There are few data available on the incidence and cause of death in 
referred patients while they are waiting for bariatric surgery.

Methods: We retrospectively examined all cases of death in patients who were 
referred for bariatric surgery assessment but who had not yet undergone bariatric sur-
gery at a tertiary care centre in Halifax, Nova Scotia. The wait list comprised patients 
referred for surgery between March 2008 and May 2013. All cases of death were 
reviewed to determine age, sex, time of referral, time spent on the wait list, cause of 
death, comorbidities and body mass index (BMI).

Results: Of the 1399 patients referred, 22 (1.57%) died before receiving surgery. 
The mean age of these patients was 62.7 (range of 32–70) years. The average time 
from referral to death was 21.6 months, and the average BMI was 51.5. The most fre-
quent cause of death was cancer, followed by cardiac and infectious causes.

Conclusion: This study provides useful information about mortality and causes of 
death among patients awaiting bariatric surgery at our centre. Our results will help 
guide the development of a judicious system for triage in light of long wait times.

Contexte  : L’obésité est associée à une mortalité accrue. La chirurgie bariatrique 
devient une modalité thérapeutique importante pour traiter l’obésité et elle est asso-
ciée à une réduction de la mortalité. On dispose de peu de données sur l’incidence et 
la cause du décès chez les patients référés qui sont en attente d’une chirurgie 
 bariatrique.

Méthodes  : Nous avons examiné rétrospectivement tous les cas de patients référés 
qui sont décédés en attente d’une chirurgie bariatrique dans un centre de soins ter-
tiaires de Halifax (Nouvelle-Écosse). La liste d’attente comprenait des patients référés 
pour chirurgie entre mars 2008 et mai 2013. Nous avons passé en revue tous les décès 
pour déterminer l’âge, le sexe, la date de la référence, le temps passé sur la liste 
d’attente, la cause du décès, les comorbidités et l’indice de masse corporelle (IMC).

Résultats : Parmi les 1399 patients référés, 22 (1,57 %) sont décédés avant de subir 
leur chirurgie. L’âge moyen de ces patients était de 62,7 ans (entre 32 et 70 ans). 
L’intervalle moyen entre la référence et le décès a été de 21,6 mois et l’IMC moyen 
était de 51,5. La cause de décès la plus fréquente était le cancer, suivi des causes cardi-
aques et infectieuses.

Conclusion  : Cette étude procure des renseignements utiles sur la mortalité et les 
causes de décès chez les patients en attente d’une chirurgie bariatrique dans notre 
établissement. Ces résultats permettront de mieux orienter la création d’un système 
de triage adéquat, compte tenu de la longueur des temps d’attente.

T he obesity epidemic is upon us. Approximately two-thirds of North 
Americans have a body mass index (BMI) above the reference range of 
18.5–24.9.1 In a recent analysis of weight trends in Canadians, there 

was a 200% increase in obesity (BMI ≥ 30) from 1985 to 2011. The rate of 
change was greater for each successively higher BMI class. In 2011, 18.3% of 
Canadians were obese; this percentage is expected to increase to 21% by 
2019.2 In Atlantic Canada, the problem is worse, as shown by an obesity rate 
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that is significantly higher than the national average.3 The 
medical costs of people with a BMI of 30 or greater have 
been shown to be 30% greater than those of people with a 
BMI under 25.4 In 2006, the direct cost of obesity on the 
Canadian health care system was approximately $6 billion, 
which corresponds to 4.1% of total health expenditures.5 
Obesity is also strongly associated with increased risk of 
death across all age groups, races and sexes.6 In Canada, 
9.3% of deaths were attributable to overweight and obesity 
in 2000.7 In a collaborative analysis of 57 prospective 
 studies, each 5 kg/m2 increase in BMI was associated with a 
30% higher mortality. A BMI of 30–35 was associated with 
a reduction in median survival of 2–4 years, and this reduc-
tion was 8–10 years for a BMI of 40–45.8 While pharmaco-
logic and lifestyle measures produce modest weight loss, 
bariatric surgery has been shown to produce a substantial 
and sustained weight loss as well as improvement or reso-
lution of obesity-related comorbidities.9 In the Swedish 
Obese Subjects study, a prospective controlled trial evalu-
ating bariatric surgery in 2010 obese participants com-
pared to usual care in 2037 matched obese controls, the 
primary end point, mortality, was reduced by 29% in those 
who received surgery.10

The current indications for bariatric surgery are based 
on the National Institutes of Health (NIH) consensus con-
ference in 1991.11 The requirements include a BMI of 40 
or greater or a BMI or 35 or greater combined with a clin-
ically important comorbidity, such as diabetes, hyperten-
sion or dyslipidemia. While there is no formal list of clin-
ically important comorbid conditions, it is sufficient that 
the patient’s quality of life and overall health is affected. 
Over time, indications for bariatric surgery have become 
even more inclusive. In February 2011, the U.S. Food and 
Drug Administration announced that the Lap-Band, an 
adjustable gastric band, was approved for use in the United 
States for patients with a BMI of 30 or more who had an 
associated comorbidity.12 The International Diabetes Fed-
eration released a position paper in March of 2011 stating 
that surgery should be considered for patients with a BMI 
of 30–35 when diabetes cannot be adequately controlled by 
an optimal medical regimen.13 With rising obesity rates 
and loosening eligibility criteria, Canadian provincial 
health care systems are struggling to handle the surging 
demand for bariatric surgery.

In 2007, the estimated average Canadian wait time for 
bariatric surgery was more than 5 years; this estimate was 
based on 1313 surgeries performed at 12 major Canadian 
centres.14 It has been estimated that 5.8% of Canadians — 
approximately 2 million people —  may be eligible for bari-
atric surgery.15 Based on data from the Canadian Health 
Measures Survey, 1.5 million obese Canadian adults met 
the eligibility criteria for bariatric surgery in 2007–09. Of 
those, only 0.1% underwent publicly funded bariatric sur-
gery.16 Accordingly, the number of surgeries being offered 
in Canada has increased over time, particularly in Quebec 

and Ontario. Furthermore, a number of private centres 
offering adjustable gastric banding have been established. In 
2009, there were 30 clinics across Canada (18 public and 
12 private) and 53 surgeons performing this procedure. It 
was found that the average wait time for surgery in a private 
clinic was 1 month and that the average out-of-pocket cost 
was approximately $16 000.17 It is uncertain at the present 
time how many patients are using the private clinics in 
Canada or paying for surgery in the United States or fur-
ther abroad, where prices may be considerably different.

As might be expected, patients who are eligible for sur-
gery tend to have higher rates of comorbidities and inferior 
self-rated mental health and quality of life than ineligible 
patients.16 When surveyed, 86% of patients on a wait list 
for bariatric surgery reported worsening physical symp-
toms during the wait, and almost half felt that the waiting 
affected their quality of life.18 Given that the relative risk of 
death after bariatric surgery is reduced in as little as 
5 years, we may be placing obese individuals at higher risk 
by delaying surgery.19 The goal of the present study was to 
determine how many patients were referred for bariatric 
surgery at our institution and to estimate an approximate 
wait time for surgery. Also, recognizing the higher disease 
burden in this population, we aimed to determine the 
number and cause of any deaths among patients awaiting 
bariatric surgery.

Methods

As part of a quality assurance effort, we examined patient 
referrals for bariatric surgery at our tertiary care centre in 
Halifax, NS, from March 2008 to May 2013. We reviewed 
the charts of patients who died while waiting for surgery 
to identify the time of referral for bariatric surgery, the 
referring physician and his/her specialty, the patient’s age 
at death, sex, birth date, height, weight, BMI, comorbid-
ities and cause of death. The bariatric surgery eligibility 
criteria at our centre are based on the NIH consensus 
conference, and this information was made available to 
referring physicians through a bariatric surgery referral 
template. Patients were considered to be on the wait list 
from the time the referral was received. At a later stage, 
the surgeon and nurse practitioner further assess the suit-
ability of the patients on the wait list for surgery. The 
main sources of information were the referral letters, 
death summaries, death certificates, inpatient progress 
notes, ambulatory clinic letters and diagnostic test reports. 
The Department of Vital Statistics provided data on cause 
of death when this information was not available in the 
patients’ charts.

Statistical analysis

We used the χ2 test to compare mortality in our cohort to 
the reported Canadian all-cause mortality.
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Results

There were 1399 referrals for evaluation for bariatric sur-
gery between March 2008 and May 2013. Twenty-two 
deaths were observed in the cohort of patients who were 
referred. The average age at death was 62.7 (range 32–70)
years. Fifty-nine percent of deaths occurred in men. The 
demographic and clinical characteristics of patients who 
died are listed in Table 1. The average BMI for the group 
was 51.5 (range 35.0–64.9). In terms of type of physician 
generating the referrals, 31% came from endocrinologists, 

38% from general practitioners, 23% from other inter-
nists and 7.7% from surgeons. The average time from 
referral to death was 21.6 months.

Figure 1 illustrates the type and frequency of patient 
comorbidities. The average number of comorbidities per 
patient was 6.9. The less common comorbidities, such as 
pancreatitis, renal stones and cholelithiasis, occurred in fewer 
than 3 patients each, and they are not included in Figure 1.

Information on cause of death was not available for 5 of 
22 patients. Overall mortality in our study was 1.57%, 
which is a significant 3.21-fold increase (p < 0.001) com-
pared with the all-cause, age-standardized mortality of 
0.49% reported for Canadians in 2011.20 Figure 2 demon-
strates the cause of death by category. The most common 
cause of death was cancer, occurring in 5 patients (23%); 
the subtypes were esophageal, breast, lung, melanoma and 
cancer of unknown primary (presumed pancreatic). 
Cardiac -related deaths occurred in 4 patients (18%). 
Three patients died of infectious causes (14%), including 
1  patient who died of methicillin-resistant Staphylococcus 
aureas (MRSA) pneumonia and sepsis, 1 patient who died 
of MRSA cellulitis and sepsis, and 1 patient who died of 
sepsis from an infected hip shortly after a total hip replace-
ment. Two patients died from pancreatitis (9%), 2 from 
respiratory causes (9%) and 1 from renal disease (5%).

discussion

This case series examined the number of deaths that 
occurred in our cohort of patients referred for bariatric 
surgery. Of the 1399 referrals received, 22 deaths occurred 
before the patients received bariatric surgery. This mortal-
ity of 1.57% is 3-fold higher than in the age-standardized 
general population. From this data, we were able to esti-
mate an approximate wait time for surgery from the time 
of  referral. Given the current rate of 80  lapa roscopic 
sleeve gastrectomies performed per year at our centre and 
1399  referrals, it would take approximately 17.5 years to 
handle the current volume, assuming no further referrals 
are received. Granted that not all patients referred for bari-
atric surgery are appropriate candidates, this figure is 
nonetheless well above the national wait time of 5.2 years 
described in 2007.14

As one might expect, Canadian patients awaiting bariatric 
surgery describe the experience as stressful, anxiety-provoking 
and frustrating, with many expressing anger toward the health 
care system.21 At present, there is no universally accepted and 
judicious approach to triaging patients for bariatric surgery. In 
a recent survey of patients awaiting bariatric surgery, most 
patients felt that those with more functional impairment and 
greater clinical severity should have a higher priority on the 
wait list. Most patients also disagreed with out-of-pocket pay-
ment for faster access to bariatric surgery.22 The aim of our 
study was to identify the causes of death in this population to 
gain a better understanding of who is at highest risk.

Fig. 1. The comorbidities of the 22 deceased patients in our 
series. Less common comorbidities (n < 3) are not shown. “Vas-
cular” includes coronary artery disease, peripheral vascular dis-
ease and stroke. “Respiratory” includes obstructive sleep apnea, 
asthma and obesity hypoventilation syndrome. CKD = chronic 
kidney disease; GERD = gastresophageal reflux disease.
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Fig. 2. Cause of death among patients in our series. The number 
of cases for each cause of death category is shown. The cause 
of death could not be determined in 5 patients.
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Table 1. Patient demographic and clinical characteristics

Characteristic Mean (range)*

No. of deaths 22

Sex, male:female 13:9

Age at death, yr 62.7 (32–70)

Body mass index 51.5 (35.0–64.9)

Average time from referral to death, mo 21.6

*Unless otherwise indicated.
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A 2009 study by Christou and Efthimiou14 examined the 
bariatric surgery wait list at another Canadian centre. The 
patients who died on their wait list were similar to our own 
cohort in terms of the average age, BMI, sex ratio and num-
ber of comorbidities. In our cohort, the 3 primary causes of 
death were cancer, cardiac death and infection. The cancer-
related deaths were from metastatic breast, melanoma, 
lung, esophageal as well as a cancer of unknown primary 
that was presumed on autopsy to be pancreatic cancer. 
According to the chart and referral, none of the cancers was 
present at the time of enrolment onto the wait list. From a 
large prospective study involving more than 500 000 adults 
in the United States, it has been estimated that overweight 
and obesity account for 14% of all cancer deaths in men 
and 20% of all cancer deaths in women.6 The Prospective 
Studies Collaboration found that for each 5 kg/m2 increase 
in BMI above the reference range there was an associated 
10% increase in cancer-related mortality.8 The specific can-
cer sites with the highest rates were liver, breast, colon, 
endometrium, kidney and prostate.8 The authors also 
reported a 39% higher incidence in mortality from 
is chemic heart disease for each 5 kg/m2 increase in BMI 
above the reference range. In our study, the infection-
related deaths were from sepsis resulting from pneumonia, 
cellulitis and surgical site infection following hip replace-
ment. Obesity is considered to be a state of chronic inflam-
mation and has been shown to negatively impact host 
defence and immune function.23 Not only is there a higher 
risk of skin infections and cellulitis in general, but the risk 
of surgical site infection is increased up to 5-fold in obese 
individuals, although this increase may correlate more 
closely with percent body fat than BMI.24

This study highlights the characteristics of patients who 
died after referral for bariatric surgery, demonstrating a 3-fold 
higher mortality than in the general population. Our results 
allow us to understand the number and types of comorbidities 
as well as the increased frequency of cancer, cardiac and infec-
tious causes of death in this population. Future  studies will be 
focused on identifying how this cohort of deceased patients 
compares to the remainder of the referred patients at our cen-
tre. Given the limited resources and the trends in obesity, we 
wish to focus attention on issues of wait list management. Our 
objectives are to develop an equitable strategy to better triage 
this vulnerable population for bariatric surgery.
Affiliations: From the Departments of Internal Medicine, Division of 
Endocrinology and Metabolism (Lakoff, Ransom) and General Surgery 
(Ellsmere), Dalhousie University, Halifax, NS

Competing interests: None declared.

Contributors: All authors designed the study and analyzed the data, 
which J. Lakoff acquired. J. Lakoff wrote the article, which all authors 
reviewed and approved for publication.

References

 1. Flegal KM, Carroll MD, Ogden CL, et al. Prevalence and trends in 
obesity among US adults, 1999-2008. JAMA 2010;303:235-41.

 2. Twells LK, Gregory DM, Reddigan J, et al. Current and predicted 
prevalence of obesity in Canada: a trend analysis. CMAJ Open 
2014;2:E18-26. 

 3. Nova Scotia Finance and Treasury Board. Canada community 
health survey on obesity. Catalogue no. 82-221-X. 2010 June 16. 
Available: www.gov.ns.ca/finance/statistics/archive_news.asp?id 
=5923&ym=3 (accessed 2014 May 1). 

 4. Withrow D, Alter DA. The economic burden of obesity worldwide: 
a systematic review of the direct costs of obesity. Obes Rev 2011; 
12:131-41.

 5. Anis AH, Zhang W, Bansback N, et al. Obesity and overweight in 
Canada: an updated cost-of-illness study. Obes Rev 2010;11:31-40.

 6. Adams KF, Schatzkin A, Harris TB, et al. Overweight, obesity, and 
mortality in a large prospective cohort of persons 50 to 71 years 
old. N Engl J Med 2006;355:763-78.

 7. Katzmarzyk PT, Ardern CI. Overweight and obesity mortality 
trends in Canada, 1985-2000. Can J Public Health 2004;95:16-20.

 8. Whitlock G, Lewington S, Sherliker P, et al. Body-mass index and 
cause-specific mortality in 900 000 adults: collaborative analyses of 
57 prospective studies. Lancet 2009;373:1083-96.

 9. Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery: a sys-
tematic review and meta-analysis. JAMA 2004;292:1724-37.

10. Sjöström L, Narbro K, Sjöström CD, et al. Effects of bariatric sur-
gery on mortality in Swedish obese subjects. N Engl J Med 2007; 
357:741-52.

11. National Institutes of Health. Gastrointestinal surgery for severe 
obesity. NIH consensus statement online 1991 Mar. 25-27;9:1-20. Avail-
able: http://consensus.nih.gov/1991/1991gisurgeryobesity084html .htm 
(accessed 2014 Jan. 29).

12. LAP-BAND® Adjustable Gastr ic  Banding System —  
P000008/ S017 2011. Available: www.fda.gov/medicaldevices 
 /productsandmedical procedures /deviceapprovalsandclearances/recently 
-approveddevices/ucm 248133.htm (accessed 2014 Jan. 29).

13. International Diabetes Federation. Bariatric surgical and procedural 
interventions in the treatment of obese patients with type 2 diabetes: a 
position statement from the International Diabetes Federation Task-
force on Epidemiology and Prevention. 2011. Available: www.idf.org 
/webdata/docs/IDF-Position-Statement-Bariatric-Surgery.pdf (acces sed 
2014 Jan. 29).

14.  Christou NV, Efthimiou E. Bariatric surgery waiting times in Canada. 
Can J Surg 2009;52:229-34.

15. Christou N. Access to bariatric (metabolic) surgery in Canada. Can 
J Diabetes 2011;35:123-8.

16. Padwal RS, Chang HJ, Klarenbach S, et al. Characteristics of the 
population eligible for and receiving publicly funded bariatric sur-
gery in Canada. Int J Equity Health 2012;11:54.

17. Martin AR, Klemensberg J, Klein LV, et al. Comparison of public and 
private bariatric surgery services in Canada. Can J Surg 2011; 54:154-69.

18. Padwal RS, Majumdar SR, Klarenbach S, et al. Health status, quality 
of life, and satisfaction of patients awaiting multidisciplinary bariatric 
care. BMC Health Serv Res 2012;12:139.

19. Christou NV, Sampalis JS, Liberman M, et al. Surgery decreases 
long-term mortality, morbidity, and health care use in morbidly 
obese patients. Ann Surg 2004;240:416-23; discussion 23-4.

20. Statistics Canada. Age-standardized mortality rates by selected causes, by 
sex. Available: www.statcan.gc.ca /tables-tableaux /sum-som/l01/cst01 
/health30a-eng.htm (accessed 2014 Mar. 8). 

21. Gregory DM, Temple Newhook J, Twells LK. Patients’ percep-
tions of waiting for bariatric surgery: a qualitative study. Int J Equity 
Health 2013;12:86.

22.  Gill RS, Majumdar SR, Wang X, et al. Prioritization and willingness to 
pay for bariatric surgery: the patient perspective. Can J Surg 2014;57:33-9.

23. Milner JJ, Beck MA. The impact of obesity on the immune 
response to infection. Proc Nutr Soc 2012;71:298-306.

24. Waisbren E, Rosen H, Bader AM, et al. Percent body fat and pre-
diction of surgical site infection. J Am Coll Surg 2010;210:381-9.


