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Objectives

• Prevalence and demographics

• Does fat cause pain?

• Review mechanisms for causing pain.

• Discuss treatment strategies.

• How to treat chronic pain in obese patients?

• What are the challenges?
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Obesity the Global Epidemic







Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2011

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.



Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2012

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.



Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2013

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.



Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2014

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.



Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2015

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.



Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2016

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.



Prevalence¶ of Self-Reported Obesity Among U.S. Adults 

by State and Territory, BRFSS, 2017
¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 

compared to prevalence estimates before 2011.

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.



Obesity Prevalence in 2017 by Education and Age

•Obesity decreased by level of education. 

35.6% high school degree or equivalent 

32.9%    high school graduates 

31.9% some college 

22.7%  college graduates 

•Young adults were half as likely to have obesity as middle-

aged adults. 

16.5%   Adults aged 18-24 years 

35.8%   Adults aged 45-54 years



Prevalence of Self-Reported Obesity Among Non-Hispanic 

White Adults, by State and Territory, BRFSS, 2015-2017

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.



Prevalence of Self-Reported Obesity Among Non-Hispanic 

Black Adults, by State and Territory, BRFSS, 2015-2017

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.



Prevalence of Self-Reported Obesity Among Hispanic 

Adults, by State and Territory, BRFSS, 2015-2017

*Sample size <50 or the relative standard error (dividing the standard error by the prevalence) ≥ 30%.



Prevalence¶ of Self-Reported Obesity Among U.S. 

Adults by State and Territory, BRFSS, 2017

Summary

 No state had a prevalence of obesity less than 20%.

 2 states and the District of Columbia had a prevalence of 

obesity between 20% and <25%.

 19 states had a prevalence of obesity between 25% and

<30%.

 22 states, Guam, and Puerto Rico had a prevalence of 

obesity between 30% and <35%.

 7 states (Alabama, Arkansas, Iowa, Louisiana, Mississippi, 

Oklahoma, and West Virginia) had a prevalence of obesity of 

35% or greater.

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be compared to 

prevalence estimates before 2011.

http://www.cdc.gov/obesity/data/prevalence-maps.html

http://www.cdc.gov/obesity/data/prevalence-maps.html


What was the prevalence of obesity in adults in 

2015–2016?



What was the prevalence of obesity in adults 

in 2015–2016?

The prevalence of obesity among U.S. adults was 39.8%

The prevalence among adults aged 40–59 (42.8%) was higher than 

among adults aged 20–39 (35.7%). 



Prevalence of obesity among adults aged 20 and over, 

by sex and age: United States, 2015–2016



Age-adjusted prevalence of obesity among adults, 

by sex and race: United States, 2015–2016



Prevalence of obesity among youth aged 2–19 years, 

by sex and age: United States, 2015–2016



Trends in obesity prevalence among adults aged 20 and youth 

aged 2–19 years: United States, 1999–2000 through 2015–2016



Definitions

• Overweight is a body mass index (BMI) of 25 kg/m2 
or greater but less than 30 kg/m2

• Obesity is a BMI greater than or equal to 30 kg/m2 

• Extreme obesity is a BMI greater than or equal to 40 
kg/m2.

• Abdominal obesity is waist circumference > 40 inches 
in men or > 35 inches in women. 

• Waist/hip ratio > 0.9 for men and > 0.85 for women











DOES FAT CAUSE PAIN?

Survey of over 1 million Americans

• BMI 25-29   20% more pain

• BMI 30-34   68% more pain

• BMI 35-39   136% more pain

• BMI >40       254% more pain

Stone et al.





Obesity is associated with:

Increase LBP in last 12 months . OR 1.33

Increase seeking care for LBP. OR 1.56

Increase prevalence of Chronic LBP. OR 1.43





Low back pain and lifestyle. Part II--Obesity 
Information from a population-based sample of 29,424 twins

• A cross-sectional postal survey of 29,424 twin subjects aged 12-41 
years obtained from a Danish population-generated panel.

• OBJECTIVES: To determine whether obesity is associated with low back 
pain.

• Possible modifying effects of age, gender, type of work, and smoking 
were investigated. 

• The prevalence of nonspecific low back pain was also studied in 
monozygotic twin pairs who were dissimilar in body mass index.

Spine (Phila Pa 1976). 1999 Apr 15;24(8):779-83; discussion 783-4.



Low back pain and lifestyle. Part II-Obesity 
Information from a population-based sample of 29,424 twins

CONCLUSIONS:

• Obesity is modestly positively associated with low back pain, 
in particular with chronic or recurrent low back pain.

• It is unlikely that this association is causal

• Obesity plays a part in the chronicity of simple low back pain





The HUNT Study

• This study is based on data collected in the HUNT 2 study in the 
county of Nord-Trøndelag in Norway

• Total of 92,936 persons eligible for participation. 69% participation

• A total of 6293 men (20.9%) and 8923 women (26.3%) experienced 
chronic low back pain. 

• In both sexes, a high BMI was significantly associated with an 
increased prevalence of low back pain. 

• In men the estimated OR per 5 kg/m2 increase in BMI was 1.07
• in women 1.17 

• Additional adjustment for age,  education, smoking status,  physical 
activity, employment status, and activity at work hardly affected 
these associations. 



Australian Study of N= 5000

OA was 7 times higher in obese patients









Apple/Pear Score

• Type in your waist and hip measurements to see if you 
are an apple or a pear: 

• Waist measurement in inches/Hip measurement in 
inches 

• Your apple/pear score is:  ??

For women the apple/pear score shouldn’t exceed 0.80. 

For men the score shouldn’t exceed 1.00

@NarouzeMD





Possible mechanisms for LBP in obesity

• Obesity can increase the mechanical load on the spine by 
causing a higher compressive force or increased shear forces 

• Obese people may also be more liable to incur accidental 
injuries.

• Inflammatory effects of adiposity: Obesity may cause low back 
pain through systemic chronic inflammation. Obesity is 
associated with increased production of cytokines, acute-
phase reactants and activation of pro-inflammatory pathways. 

• Obesity alone may increase one's risk for peripheral 
neuropathic disorders.

• Obese individuals were shown to be significantly more pain 
sensitive than non-obese. 

• Abdominal obesity, hypertension and dyslipidemia (the 
metabolic syndrome)



Nature 2017



Metabolic syndrome

• According to the harmonized definition and 
clinical criteria given by the International 
Diabetes Federation, the American Heart 
Association and the US National Heart, Lung, 
and Blood Institute.

• Metabolic syndrome is diagnosed when 3 of the 
following 5 criteria occur simultaneously



1. Visceral obesity: a waist circumference of ≥94 cm in men and 
≥80 cm in women in the West (country-specific definitions)

2. ↑ triglyceride: ≥150 mg/dl or on triglyceride-lowering 
medication

3. ↓ high-density lipoprotein cholesterol: <40 mg/dl for men 
and <50 mg/dl for women

4. ↑ blood pressure: systolic blood pressure of ≥130 mmHg, 
diastolic blood pressure of ≥85 mmHg or on antihypertensive 
drug treatment.

5. ↑ glucose levels: fasting glucose levels of ≥100 mg/dl or drug 
treatment.

Metabolic syndrome
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Obesity & CTS

• Each 1 unit ↑ in BMI →  ↑ risk of CTS by 7.4% 

• adjusted OR = 1.074, 95% CI 1.071–1.077, N = 1,258,578

@NarouzeMD



Neurological Consequences of Obesity
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Peripheral Neurologic Circuit
Obesity & Pain 

Obesity           
↑FFA

Inflammatory 
Polyneuropathy

DRG and C-fiber 
endings Injury

↑Sympathetic 
tone

Pain
@NarouzeMD

↑FFA



@NarouzeMD



Inflammation and Cytokine Production



Diagram of obesity as a proinflammatory disorder causing pain

McVinnie D S British Journal of Pain 

2013;2049463713484296

Copyright © by British Pain Society



Diagram of obesity causing mechanical stresses which cause pain

McVinnie D S British Journal of Pain 

2013;2049463713484296

Copyright © by British Pain Society



Mechanical Stress

For every 1 pound there is a 4 fold 
increase in joint stress



Diagram of how depression, obesity and pain interact

McVinnie D S British Journal of Pain 

2013;2049463713484296

Copyright © by British Pain Society



Depression
Eating ourselves to death and despair!!

• Decreases pain threshold

• Increased rates of depression in diabetes and 
obesity

• Increased rates of depression in sleep apnea

Shelton R et al  Eating ourselves to death and despair: The  Contribution of Adiposity and Inflammation to 

Depression. Prog Neurobiol. 91 (4) 275-299. 2010



Feb 2017





Obesity and OSA

• Obesity is considered a major risk factor for the development 
and progression of OSA.

• The prevalence of OSA in obese patients is nearly twice that 
of normal-weight adults.

• Patients with mild OSA who gain 10% of their weight are at a 
6 fold increased risk of progression of OSA, and an equivalent 
weight loss can result in a more than 20% improvement in 
OSA severity.

• The use of opioids has been associated with development of 
sleep-disordered breathing,  including central apneas, 
nocturnal oxygen desaturations, and abnormal breathing 
patterns. 

• Romero-Corral et al. Interactions between obesity and obstructive sleep apnea: implications for 
treatment. Chest. 2010;137(3):711-9. 

• Guilleminault et al. Obstructive sleep apnea and chronic opioid use. Lung. 2010;188(6):459-68.



Opioids for chronic pain in obese 
patients

• The two most important factors that play an 
important role in prescribing opioids for 
chronic pain in obese patients are:

1- Sleep apnea 

2- Risk for addiction
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Eating Analgesia

• Research indicates that eating pleasurable foods, so-called ‘hedonic eating’ 
confers analgesic effect. Experimental rat models have shown that painful 
stimuli applied to subjects that are eating pleasurable foods produces a 
delayed response in comparison with control subjects. 

• Interestingly, no relationship was found between the calorific content and 
degree of analgesic response. 

• Stimulation of the descending modulatory pathway from the periaqueductal 
grey and raphe magnus is suggested to be integral to this response.
Furthermore, endogenous opioids are implicated in the response as 

exhibited by a loss of analgesic effect on inhibition of endogenous opioids.

Pleasurable eating stimulates modulatory 

pathways in order to inhibit the sensation of pain



Eating Analgesia

• This analgesic effect was found to take place only during 
consumption of the foodstuff, not prior to or after 
consumption

• For continued analgesic effect one would theoretically have 
to continue eating. Excessive eating may then be positively 
reinforced in individuals who experience chronic pain due to 
this analgesic effect. 

• While these experiments above were carried out on rat 
models, there is some evidence to suggest similar 
mechanisms in humans.

• Foo H, Mason P. Analgesia accompanying food consumption requires ingestion of hedonic food. J Neurosci 2009; 29(41): 13053–13062.
• Freitas RL, Kübler JML, Elias-Filho DH, Coimbra NC. Antinociception induced by acute oral administration of sweet substance in young and 

adult rodents: the role of endogenous opioid peptides chemical mediators and μ1-opioid receptors. Pharmacol Biochem Behav 2012; 
101(2): 265–270.

• Mercer ME, Holder MD. Antinociceptive effects of palatable sweet ingestion on human responsivity to pressure pain. Physiol Behav 1997; 
61(2): 311–318.



Sugar Addiction is

Fatal Attraction



Diet Modification



Largest Public Health Experiment
in History

In the 1970s. Low Fat/High Carb Diet

Replacing the fat with starch and sugar. “Sugar/fat seesaw”

40 years later

Prevalence of obesity tripled

DM type 2 increased many folds





Diet Modification

• Caloric reduction diet

• Plant-based diets: 

Mediterranean diet, DASH diet, RESMENA diet

• Low Carb diets: keto, Paleo and Atkins diets

• Intermittent fasting

• Personalized diet. 

















Typical vs Nutrient-Dense Foods



Nature 2017



The Mediterranean diet

• Eating primarily plant-based foods, such as fruits 
and vegetables, whole grains, legumes and nuts.

• Butter is replaced with healthy fats; olive oil. 

• Herbs and spice instead of salt. 

• Fish and poultry are eaten at least twice a week.

• Red meat is limited to no more than a few times a 
month. 

• Red wine in moderation is optional.

@NarouzeMD



Healthy dietary patterns
The DASH diet

• Eating fruits, vegetables and whole grains rather than 
refined grains

• Fat-free or low-fat dairy products, fish, poultry, 
beans, nuts and vegetable oils are included

• Foods that are high in saturated fats (such as fatty 
meats and full-fat dairy products), tropical oils (such 
as coconut, palm kernel and palm oils) and sugar-
sweetened beverages and sweets should be limited.



The RESMENA diet
(MEtabolic Syndrome REduction in NAvarra) 

A variant of the Mediterranean diet that 
considers the intake of 

fruit and/or vegetables with antioxidant 
capacity and the number of meals per day





Lancet 2018



Low carb Diet and Lifespan

U-shaped relationship between life expectancy and overall carbohydrate intake.

Lifespan is greatest among people with 50–55% carbohydrate intake.

Replacing carbohydrates with animal fat and protein is linked to a shorter lifespan. 

( ? 4 years)

Animal-based low carbohydrate diets should be discouraged.

Replacement of carbswith predominantly plant-based fats and

proteins could be considered as a long-term approach to promote healthy aging

@NarouzeMD



Low carb Diet: The Good & Bad
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The Effects of Breakfast



The Effects of Breakfast
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The Effects of Breakfast





BMJ 2019



Katherine Sievert et al. BMJ 2019;364:bmj.l42

©2019 by British Medical Journal Publishing Group



Intermittent Fasting
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Nutrition Interventions for Chronic Pain

• A systematic review and meta-analysis 

• 8 databases were systematically searched 

• 23 studies eligible for meta-analysis.

• Overall; nutrition interventions had a significant effect on pain reduction.

Studies were categorized into four groups

There was significant reduction in pain with:

1- altered overall diet in 12 of 16 studies                          

2- altered specific nutrients in 2 of 5 studies

3- supplement-based interventions in 11 of 46 studies

4- fasting therapy in 1 of 4 studies

J Hum Nutr Diet. 2018 Oct 7. doi: 10.1111/jhn.12601. @NarouzeMD





Zeevi et al., 2015, Cell 163, 1079–1094

November 19, 2015 ª2015 Elsevier Inc. @NarouzeMD
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MooDFOOD RCT 2019



RAINBOW RCT 2019



Summary

• Obesity rates are increasing worldwide.

• Chronic pain complaints mirror trend

• The forgotten complication of obesity

• Obesity may be considered as food/sugar 
addiction

@NarouzeMD



Thank You
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