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The impact of chronic obstructive pulmonary disease
and obesity on length of stay and cost of spine surgery

M Sami Walid, Nadezhda V Zaytseva'

ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) and obesity may be more common among spine surgery patients
than in the general population and may affect hospital cost.

Materials and Methods: We retrospectively studied the prevalence of COPD and obesity among 605 randomly selected spine
surgery inpatients operated between 2005 and 2008, including lumbar microdiskectomy, anterior cervical decompression and
fusion and lumbar decompression and fusion patients. The length of hospital stay and hospital charges for patients with and
without COPD and obesity (body mass index [BMI]=30 kg/m?) were compared.

Results: Among 605 spine surgery patients, 9.6% had a history of COPD. There were no statistical difference in the prevalence of
COPD between the three spine surgery groups. Obesity was common, with 47.4% of the patients having a BMI=30 kg/m?. There
were no significant differences in obesity rates or BMI values between the three types of spine surgery patients. Obesity rates
between patients with and without COPD were 62.1% vs. 45.9%, and were statistically different (P<0.05). Similarly, significant
difference (P<0.01) in BMI values between COPD and non-COPD groups, 32.66+7.19 vs. 29.57+6.048 (mean = std. deviation),
was noted. There was significant difference (P<0.01) in cost between nonobese female patients without COPD and those with
obesity and COPD in the anterior cervical decompression and fusion (ACDF) group. No association with increased hospital length
of stay or cost was found in the other two types of spine surgery or in male ACDF patients.

Conclusion: COPD and obesity seem to additively increase the length of hospital stay and hospital charges in ACDF female
patients, an important finding that requires further investigation.
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In addition to COPD, 32.2% of adult American men and
35.5% of adult American women are obese.® In the literature,
a relationship between COPD and obesity is increasingly
recognized but still “undervalued.”®’ Pursuant to this, we
thought that spine surgery patients with COPD and obesity
may be more common than in the general population and
would consume higher healthcare resources. Given the

INTRODUCTION

hronic obstructive pulmonary disease (COPD)
refers to a group of three lung diseases — chronic
bronchitis, asthma and emphysema - which
frequently blend together in a chronic lung disease
that worsens over time with intermittent exacerbations.

COPD is the fourth leading cause of death in the USA,
behind heart disease, cancer and stroke, killing more
than 120,000 Americans each year.! More than 12
million people are currently diagnosed with COPD and
an additional 12 million are estimated to have a mild
form of the disease.!? It is also a major cause of serious
long-term disability.! Excess healthcare expenditures are
estimated at nearly $6,000 annually for every COPD
patient.® The economic burden of COPD in 2007 was
estimated at $42.6 billion in treatment cost and lost
productivity.*
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current economic crisis and the financial difficulties the US
healthcare system is facing, it is important to scrutinize any
factors that may influence healthcare cost. Spine surgery
is a good example of a common and expensive surgery.'4
More back surgeries are performed in the US than in other
countries, and the number is expected to increase with the
quick advancements in the surgical field.!® In this paper,
we studied the prevalence of COPD and obesity among
spine surgery patients and their impact on length of stay
and hospital cost.

MATERIALS AND METHODS

We reviewed 605 randomly selected spine surgery inpatients
who were operated between 2005 and 2008 to study the
prevalence and economic impact of COPD and obesity

Indian J Orthop | October 2010 | Vol. 44 | Issue 4



Walid and Zaytseva: COPD, obesity and cost in spine surgery

in spine surgery. The type of surgery, history of COPD
(asthma, emphysema and/or chronic bronchitis), body mass
index (BMI), length of stay and hospital cost (charges) were
entered in a data excel file. Three types of spine surgery
were included: lumbar microdiskectomy (n=199), anterior
cervical decompression and fusion (n=244) and lumbar
decompression and fusion (n=162). The median age of
patients were 54 years (range 14-89 years). Patients were
45% males and 55% females, and 73.2% Caucasians vs.
25.5% African Americans. We calculated the percentages of
patients with already known COPD and obesity (BMI=30
kg/m?). Using SPSS v.16, we applied chi-square test to
compare percentages and analysis of variance (ANOVA)
to check for significant differences in length of stay and
hospital cost.

ResuLts

The 605 spine surgery patients had a median BMI of
29 kg/m? (range 17-58 kg/m?). Among the 605 spine
surgery patients, 9.6% had a history of COPD [Table 1].
Using chi-square analysis, no statistical differences between
the three types of surgery regarding the prevalence of COPD
were noted.

Obesity was common, with 47.4% of patients having

Table 1: Distribution of spine surgery patients per COPD status
Type of spine surgery

LMD ACDF LDF
No. Percentage No. Percentage No. Percentage
No COPD 181 91.0 224 91.8 142 87.7
COPD 18 9.0 20 8.2 20 123
Chi-square 2.034
df 2
Sig. 0.362

LMD = Lumbar microdiskectomy, ACDR = Anteriorcervical decompression and fusion,
LDF = Lumbar decompression and fusion, df = Difference, Sig = Significance

a BMI=30 kg/m?. There were no significant differences
in obesity rates (nominal variable) or BMI values (scale
variable) among the three types of spine surgery. Obesity
rates among patients with and without COPD were 62.1%
vs. 45.9%, and were statistically different (P<0.05) in
addition to a significant difference (P<0.01) in BMI values
among the COPD and non-COPD groups, 32.66+7.19 vs.
29.57+6.048 (mean = std. deviation). COPD and obesity
correlated significantly (r=0.09, P<0.05). We studied the
impact of COPD and obesity coexistence on length of stay
and hospital cost and found that they have an additive
(and probably synergistic) effect in the female ACDF group
only, nearly doubling both length of stay and cost [Table 2].
There was a significant difference in hospital cost (P<0.01)
between patients with no obesity or COPD and those with
obesity and COPD in the ACDF female group [Figure 1].

DiscussioN

Higher complication rate among COPD patients undergoing
different types of surgery eg. pulmonary, abdominal,
cardiovascular, orthopedic, etc. have been reported.?1° Our
paper is the first study that addresses COPD as a medical
comorbidity in spine surgery. In chronic back pain patients,
COPD and obesity act as an annoying vicious cycle where
COPD can lead to obesity via sedentary life or as a side-
effect of treatment with corticosteroids then obesity itself
worsens COPD tolerance and back pain problems. We
found that COPD in combination with obesity significantly
increases hospital length of stay and cost for cervical spine
surgery is female patients. This is an interesting finding that
can be related to the proximity of the operative site to the
upper airways. Traditionally, the diagnosis of COPD has not
been considered an absolute contraindication to surgery.
However, patients with COPD are well known to be at
higher risk for perioperative complications. First, problems
with ventilation can be life-threatening. The COPD patient

Table 2: Length of stay and hospital cost per gender, type of spine surgery, COPD and obesity

Male Female
LMD ACDF LDF LMD ACDF LDF
Mean Mean Mean Mean Mean Mean
No obesity, no COPD
LOS 2 3 6 2 2 6
Hcost ($) 14,322 30,876 58,085 15,309 25,517 56,132
Obesity, no COPD
LOS 1 2 6 2 2 6
Hcost ($) 13,056 27,676 54,346 16,866 26,290 59,580
No obesity, COPD
LOS 2 1 6 1 1 9
Hcost ($) 17,759 27,238 50,436 14,291 24,581 63,068
Obesity, COPD
LOS 2 1 5 1 4 6
Hcost ($) 25,896 23,407 62,457 11,322 46,478 60,658

LOS = Length of stay in days, Hcost = Hospital cost, LMD = Lumbar microdiskectomy, ACDR = Anteriorcervical decompression and fusion, LDF = Lumbar decompression and fusion
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Figure 1: Bar diagram showing length of stay and hospital cost per gender, type of spine surgery,obesity and COPD status with the number of

cases in each category (inside the bars)

may be more sensitive to the ventilatory depressant
effects of analgesic and anesthetic agents. Therefore,
the immediate postoperative recovery period for COPD
patients requires close monitoring for respiratory muscle
dysfunction, acidemia, hypoxaemia and hypoventilation,
especially if associated with obesity.1%1%17 One of the
possible explanations for the above findings in the ACDF
group could be postoperative edema around the upper
airways, with an aggravating effect from comorbid COPD
and obesity. This effect was not seen in the lumbar surgery
groups, suggesting that pulmonary complications after spine
surgery depend on the distance of the procedure site from
the upper airways. COPD patients also have an increased
risk of postoperative infection, including pneumonia
and wound infection.®%111516 This is why postoperative
antibiotics are unhesitantly indicated for these patients.!®
In addition, patients with COPD have lower tolerability of
heart arrhythmias and pulmonary embolism and, if they
happen, are more likely to be fatal.’*!® COPD has as well

been associated with osteoporosis, which necessitates
more caution during early postoperative ambulation and
rehabilitation.?02!

The dissimilarity in the impact of COPD and obesity on length
of hospital stay and cost in cervical spine surgery in males
and females can be referred to gender differences in COPD
prognosis and BMI connotation as a measure of obesity.
Females have been reported to have a worse prognosis of
COPD and higher measures of adiposity.?2? BMI, used in
our study, does not differentiate between obese men and
muscular men, which may skew the results in the male
cohort.?* Moreover, the discovered association of COPD
and obesity with increased length of stay and hospital cost
in the cervical variant of spine surgery may not be true for
hospital systems that have different structure and payment
arrangements from the American healthcare system.

We conclude that the identification of COPD as comorbidity
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should be an essential part of the preoperative visit of
ACDF candidates, especially obese females. Scrupulous
case finding among patients with clinical signs or symptoms
suggestive of COPD can exclude risky subjects and increase
cost-effectiveness of the neurosurgical practice. Further
research is needed into the possible beneficial role of
pulmonary consultation and pulmonary function testing
in diagnosing and optimizing breathing parameters before
ACDF surgery.

REFERENCES

10.

11.

NIH NH. Lung and Blood Institute. What is COPD? 2009.
Available from: http:/www.nhlbi.nih.gov/health/public/lung/
copd/what-is-copd/index.htm.

CDC. Facts about chronic obstructive pulmonary disease 2009.
Available from: http:/www.cdc.gov/copd/pdfs/copdfaq.pdf.
Miller JD, Foster T, Boulanger L, Chace M, Russell MW, Marton
JP, et al. Direct costs of COPD in the U.S.: an analysis of Medical
Expenditure Panel Survey (MEPS) data. COPD 2005;2:311-8.
NIH NH. Lung and Blood Institute, Morbidity and Mortality.
Chart Book on Cardiovascular, Lung and Blood Diseases.
Bethesda; 2007.

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

Franssen FM, O’'Donnell DE, Goossens GH, Blaak EE, Schols
AM. Obesity and the lung: 5. Obesity and COPD. Thorax
2008;63:1110-7.

van den Bemt L, van Wayenburg CA, Smeele IJ, Schermer TR.
Obesity in patients with COPD, an undervalued problem?
Thorax 2009;64:640-1.

Fascia DT, Singanayagam A, Keating JF. Methicillin-resistant
Staphylococcus aureus in orthopaedic trauma: identification
of risk factors as a strategy for control of infection. ] Bone Joint
Surg Br 2009;91:249-52.

Eagye K], Nicolau DP. Deep and organ/space infections in
patients undergoing elective colorectal surgery: incidence
and impact on hospital length of stay and costs. Am ] Surg
2009;198:359-67.

Cislaghi F, Condemi AM, Corona A. Predictors of prolonged
mechanical ventilation in a cohort of 5123 cardiac surgical
patients. Eur J Anaesthesiol 2009;26:396-403.

Schussler O, Dermine H, Alifano M, Casetta A, Coignard S,
Roche N, et al. Should we change antibiotic prophylaxis for
lung surgery? Postoperative pneumonia is the critical issue.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Ann Thorac Surg 2008;86:1727-33.

Kroenke K, Lawrence VA, Theroux JF, Tuley MR, Hilsenbeck
S. Postoperative complications after thoracic and major
abdominal surgery in patients with and without obstructive
lung disease. Chest 1993;104:1445-51.

Wang H, Zhou XB, Zhou YB, Niu Z], Chen D, Wang DS,
et al. Multivariate logistic regression analysis of postoperative
severe complications and discriminant model establishment
in gastric cancer post gastrectomy. Zhonghua Wai Ke Za Zhi
2008;46:1902-5.

Sekine Y, Kesler KA, Behnia M, Brooks-Brunn J, Sekine E,
Brown JW. COPD may increase the incidence of refractory
supraventricular arrhythmias following pulmonary resection
for non-small cell lung cancer. Chest 2001;120:1783-90.
Sekine Y, Behnia M, Fujisawa T. Impact of COPD on pulmonary
complications and on long-term survival of patients undergoing
surgery for NSCLC. Lung Cancer 2002;37:95-101.

Patel NV, Woznick AR, Welsh KS, Bendick P], Boura JA, Mucci §J.
Predictors of mortality after muscle flap advancement for deep
sternal wound infections. Plast Reconstr Surg 2009;123:132-8.
Barchfeld T, Schonhofer B. Difficult weaning. Pneumologie
2006;60:616-28.

Leo F, Venissac N, Pop D, Solli P, Filosso P, Minniti A, et al.
Postoperative exacerbation of chronic obstructive pulmonary
disease. Does it exist? Eur J Cardiothorac Surg 2008;
33:424-9.

Fernandez C, Jiménez D, De Miguel J, Marti D, Diaz G, Sueiro
A. Chronic obstructive pulmonary disease in patients with
acute symptomatic pulmonary embolism. Arch Bronconeumol
2009;45:286-90.

Franco CB, Paz-Filho G, Gomes PE, Nascimento VB, Kulak CA,
Boguszewski CL, et al. Chronic obstructive pulmonary disease
is associated with osteoporosis and low levels of vitamin D.
Osteoporos Int 2009;20:1881-7.

Smrke D, Biscevic M, Rejec B, Smajic S. Prolonged duration
of rehabilitation in patients with COPD after femoral neck
fracture. Z Orthop Unfall 2009;147:32-6.

Ringbaek T, Seersholm N, Viskum K. Standardised mortality
rates in females and males with COPD and asthma. Eur Respir
] 2005;25:891-5.

Brennan SL, Henry MJ, Nicholson GC, Kotowicz MA, Pasco JA.
Socioeconomic status and risk factors for obesity and metabolic
disorders in a population-based sample of adult females. Prev
Med 2009;49:165-71.

Lesser GT. Obesity in the NFL. JAMA 2005;293:2999.

Source of Support: Nil, Conflict of Interest: None.

427

Indian J Orthop | October 2010 | Vol. 44 | Issue 4





