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ABSTRACT 

Introduction: In a recent paper, smoking was shown to be an independent predictor of long-term continued opioid use 
in spine patients (Krebs et al. 2010). In this paper, we study the interaction of smoking with opioid and antidepressant 
use and the relationship with prior spine surgery and future spine surgery. Methods: Data on smoking, opioid and an-
tidepressant use were retrospectively collected from 758 spine surgery inpatients [lumbar microdiskectomy (LMD), 
anterior cervical decompression and fusion (ACDF) and lumbar decompression and fusion (LDF)]. Interaction with 
history of previous spine surgery and return for additional spine surgery was studied. Follow-up ranged from one to 
four years. Results: Significant correlation was detected between smoking and opioid use and between opioid and an-
tidepressant use. History of previous spine surgery correlated with antidepressant use and return for additional spine 
surgery. Additional spine surgery correlated with opioid use and history of previous spine surgery. Smoking LMD pa-
tients on both opioids and antidepressants and smoking ACDF patients on antidepressants who have a history of prior 
spine surgery were more likely to return for additional spine surgery. However, in the LDF group, smoking patients on 
antidepressants without previous spine surgery were more likely to come for another spine surgery. Conclusion: 
Smoking-antidepressant-opioid use could be predictive of return for additional spine surgery during the follow-up years 
especially if a history of prior spine surgery was reported. Further research is needed on the implications of such an 
association. 
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1. Introduction 

Chronic pain is a widespread health problem in the Unit- 
ed States. Back pain patients are often uneasy patients who 
require multidisciplinary treatment and may undergo 
spine surgery, not once but several times. They usually 
need strong prescription painkillers and many of them 
resume opioid use for pain management after surgical 
intervention. A large percentage of back pain patients 
subsequently develop depression or carry depression as a 
comorbid diagnosis from the beginning. In a recent paper, 
smoking was found to be an independent predictor of 
long-term continued opioid use in lumbar disk hernia and 
spinal stenosis patients (1). Pursuant to that, we studied 
the interaction of smoking with opioid and antidepressant 
use and the relationship with prior spine surgery and fu-
ture spine surgery. 

2. Materials and Methods 

The charts of 758 spine surgery patients operated betw- 

een Oct 2005 and Sep 2008 were retrospectively review- 
ed. The cohort included lumbar microdiskectomy (LM- 
D), anterior decompression and fusion (ACDF) and 
lumbar decompression and fusion patients (LDF). Data 
on smoking, opioid and antidepressant use were collected 
(Tables 1 and 2). Prior and additional spine surgery were 
collected as categorical variables (Yes/No). Some pa-
tients may have had more than one spine surgery in the 
past or during follow-up (Figure 1). The relationship 
with history of previous spine surgery and return for ad-
ditional spine surgery was studied using Spearman cor-
relation. Follow-up was conducted for 1-4 years after the 
pivot surgery. Chi-square test was applied to compare 
percentages using SPSS v16. 

3. Results 

Significant correlations (P < 0.05) were detected between 
smoking and opioid use and between opioid and antide-
pressant use (Table 3). History of previous spine surgery 
correlated with antidepressant use and return for addition- 
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Table 1. Patient cohort per type of surgery, smoking and opioid-antidepressant use 

  Frequency Percent 

LMD 234 %30.9 

ACDF 305 %40.2 

LDF 219 %28.9 
Type of surgery 

Total 758 %100 

No 517 %68.2 

Yes 241 %31.8 
Smoking 
(Yes/No) 

Total 758 %100 

None 300 %39.6 

Opioid 249 %32.8 

Antidepressant 96 %12.7 

Both 113 %14.9 

Opioid-Antidepressant Use 
(Yes/NO) 

Total 758 %100 

 
Table 2. Crosstabulation per type of surgery, smoking and opioid-antidepressant use 

LMD ACDF LDF 

No Smoking Smoking No Smoking Smoking No Smoking Smoking 

N O A OA N O A OA N O A OA N O A OA N O A OA N O A OA 

62 58 15 32 22 31 5 9 100 52 32 20 42 30 11 18 49 53 26 18 25 25 7 16 

N: Neither Opioid Nor Antidepressant.; O: Opioid; A: Antidepressant; OA: Opioid & Antidepressant. 

 
Prior Spine Surgery 
(Yes/No) 

Prior Spine Surgery
Data Collection 

Additional Spine Surgery 
(Yes/No) 

 

Figure 1. Schema explaining the structure of the study 

 
Table 3. Spearman correlations 

  Smoking Antidepressant Opioid Prior Surgery Additional Surgery 

Smoking Coefficient 1 －0.003 0.079* 0.054 0.02 

 Sig. (2-tailed) . 0.938 0.03 0.134 0.577 

 N 758 758 758 758 757 

Antidepressant Coefficient －0.003 1 0.086* 0.098** 0.018 

 Sig. (2-tailed) 0.938 . 0.014 0.005 0.608 

 N 758 816 816 816 815 

Opioid Coefficient 0.079* 0.086* 1 0.06 0.079* 

 Sig. (2-tailed) 0.03 0.014 . 0.087 0.025 

 N 758 816 816 816 815 

Prior Surgery Coefficient 0.054 0.098** 0.06 1 0.142** 

 Sig. (2-tailed) 0.134 0.005 0.087 . 0 

 N 758 816 816 816 815 

Additional Surgery Coefficient 0.02 0.018 0.079* 0.142** 1 

 Sig. (2-tailed) 0.577 0.608 0.025 0 . 

 N 757 815 815 815 815 
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al spine surgery (P < 0.01). Additional spine surgery cor- 
related with opioid use (P < 0.05) and history of previous 
spine surgery (P < 0.01). 

Opioid use was more common in the smoking groups 
of all three types of surgery candidates (Figure 2) but an- 

tidepressant use was more common in the smoking 
groups of ACDF and LDF patients but not in LMD pa-
tients (Figure 3). Statistically, there were significant diff- 
erences (P < 0.05) in opioid use and in simultaneous 
opioid-antidepressant use between smoking and non- 

 

 

Figure 2. Prevalence of opioid use in three different types of spine surgery patients per smoking status 

 

 

Figure 3. Prevalence of antidepressant use in three different types of spine surgery patients per smoking status 
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smoking patients in the ACDF group only (Figure 4). 

In the LMD group (Figure 5), smoking patients on 
both opioids and antidepressants with a history of previ-
ous spine surgery were more likely to return for addi- 

 

 

Figure 4. Prevalence of opioid-antidepressant use in three different types of spine surgery patients per smoking status 

 

 

Figure 5. Prevalence of additional spine surgery in the LMD group per smoking, opioid-antidepressant use, and history of 
prior spine surgery 
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tional spine surgery (60.00%), followed by patients on 
opioids (41.57%). 

In the ACDF group (Figure 6), smoking patients on 
antidepressants with previous spine surgery were more 

likely to come for another spine surgery (66.67%) fol-
lowed by patients on opioids, whether smoking (54.55%) 
or nonsmoking (45.45%). 

In the LDF group (Figure 7), smoking patients on an- 

 

 

Figure 6. Prevalence of additional spine surgery in the ACDF group per smoking, opioid-antidepressant use, and history of 
prior spine surgery 
 

 

Figure 7. Prevalence of additional spine surgery in the LDF group per smoking, opioid-antidepressant use, and history of pr- 
ior spine surgery 
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tidepressants without previous spine surgery were more 
likely to return for another spine surgery (66.67%). 

4. Discussion 

Smoking is a common “social” habit with known addic-
tive inclinations that has clinical implications in different 
organ systems. In spine surgery, it has been associated 
with a negative effect on fusion rates [1]. We studied the 
interaction of this habitual use with other possibly-addi- 
ctive psychotropic substances that chronic back pain pa-
tients are frequently prescribed. Opioids are known to be 
commonly used by back pain patients especially in the 
Western World [2]. The literature reports that patients 
with lumbar disc herniation or spinal stenosis use opioids 
in 42% of cases at baseline, 25% at 12 months, and 21% 
at 24 months [3]. Likewise, antidepressants are being 
increasingly utilized in the management of chronic pain 
patients [4]. Based on our results, there seems to be a 
correlation between smoking and opioid-antidepressant 
use in chronic back pain patients. History of previous 
spine surgery in a smoking patient with antidepressant or 
opioid use can predict future return for additional spine 
surgery. 

Our study sheds light on an important aspect of the 
wide trend of chronic back pain. Knowing that antide-
pressants are the most commonly prescribed medications 
in the United States [5], many of these chronic patients 
may have depression or secondary gain issues inherent in 
their spine complaints. Smoking with chronic opioid-an- 
tidepressant use may thus reflect a deep psychosomatic 
disorder that can play a central role in the so-called “fai- 

led back syndrome”. We recommend routine involveme- 
nt of psychologists and psychiatrists with chronic previ-
ously-operated back pain patients who return for additi- 
onal spine surgery in order to increase treatment efficie- 
ncy and decrease the risk of failed surgery. 

REFERENCES 
[1] T. Andersen, F. B. Christensen, B. L. Langdahl, C. Ernst, 

S. Fruensgaard, J. Ostergaard, J. L. Andersen, S. Ras-
mussen, B. Niedermann, K. Høy, P. Helmig, R. Holm, B. 
E. Lindblad, E. S. Hansen, N. Egund and C. Bünger, “Fu-
sion Mass Bone Quality after Uninstrumented Spinal Fu-
sion in Older Patients,” European Spine Journal, 2010, in 
Press. 

[2] A. D. Furlan, J. A. Sandoval, A. Mailis-Gagnon and E. 
Tunks, “Opioids for chronic noncancer pain: A Meta- 
Analysis of Effectiveness and Side Effects,” Canadian 
Medical Association Journal, Vol. 174, No. 11, 2006, pp. 
1589-1594. 

[3] E. E. Krebs, J. D. Lurie, G. Fanciullo, T. D. Tosteson, E. 
A. Blood, T. S. Carey and J. N. Weinstein, “Predictors of 
Long-Term Opioid Use among Patients with Painful 
Lumbar Spine Conditions,” Journal of Pain, Vol. 11, No. 
1, 2010, pp. 44-52. 

[4] H. N. Chan, J. Fam and B. Y. Ng, “Use of Antidepres-
sants in the Treatment of Chronic Pain,” The Annals, 
Academy of Medicine, Singapore, Vol. 38, No. 11, 2009, 
pp. 974-979. 

[5] E. Cohen, “CDC: Antidepressants most Prescribed Drugs 
in U.S,” CNN Health, 2007. http://www.cnn.com/2007/ 
HEALTH/07/09/antidepressants/ 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.66667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.66667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 807.874]
>> setpagedevice


