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Abstract

Obesity increases the burden of disease, decreases the quality of life and life expectancy, and contributes over $200 billion annually to US
health expenditures. Although there are three distinct obesity classes, most studies lump them together and examine obesity as one condition.
Analysis of health effects of the three obesity classes could provide leads to more targeted and insightful interventions.

Objectives: The study questions are: Are there health differences in self-assessed health across the three obesity classes? Are there
differences in prevalence of diagnosed chronic health conditions in these obesity classes?

Method: We address the study questions through analysis of data from the 2012 Behavioral Risk Factor Surveillance System (BRFSS) of
the US Centers for Disease Control and Prevention (CDC).We define six body-weight groups: BMI<18.5 as underweight; healthy body weight
as18.5<BMI<25; overweight as 25<BMI< 30; Class1 obeseas 30< BMI <35; Class2 obese as 35< BMI<40; and Class3 obese as 40< BMI. We
conduct x2 and t-tests of differences in self-assessed health status and prevalence of diagnosed chronic health conditions in the three obesity
classes. Applying a health production framework from health economics, and using overweight and healthy body-weight as the control group, we
conduct multivariate analysis of the effects of obesity on self-assessed general and physical health.

Result: There are significant (p<0.000) differences in self-assessed health status, and in prevalence of diagnosed chronic health conditions
across these obesity classes. The higher the obesity class the poorer the health. Class 3 has the largest negative effect on the likelihood of good
general and physical health.

Conclusion: Health differences across obesity classes suggest the need to examine obesity in greater detail. Rather than addressing obesity
as a single problem, it might be more helpful to examine levels of obesity and to tailor interventions to specific body-weight classes.

Keywords: Health status; Body weight classes; Severe obesity; Morbid obesity; Class 1 obese; Class 2 obese; Class 3 obese; Health production;
Health production inputs self-assessed health; Chronic health conditions; Body mass index (BMI)

Introduction

physical health implications, but also has serious mental health
consequences [7,8]. Estimates of obesity-attributable excess
medical expenditures amount to $147 billion annually while
productivity losses amount to $66 billion [9].

Obesity is one of the most costly public health problems in
the world. In 2008, an estimated 502 million adults were obese
[1]. On average in the US, obese individuals die 9.44 years earlier
than those not obese [2], which equals more than 125 million

years of potential life lost due to obesity [3]. An estimated Obesity exacerbates over twenty major chronic health

111,909 extra deaths occur among obese people compared
to deaths among individuals with healthy body weights [4].
Between 201land 2012, 78.6 million people in the United
States (34.9% of adults) were obese [5]. Annually in the US,
3.4 million quality-adjusted life years are lost to obese women
and 1.94 million to obese men [6]. Obesity not only has serious

conditions [10]. It is both a primary and secondary risk factor
for coronary heart disease and is positively correlated with the
prevalence and severity [11-16]. Some evidence suggests that
obesity affects strokes [17-19] and asthma is a well-documented
co morbidity for obesity [20-23]. People with chronic obstructive
pulmonary disease (COPD) have higher prevalence of obesity and
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obesity in COPD patients is associated with significantly more
severe activity limitations and increased health care utilization
[24]. However, a closer examination of COPD conditions shows
that patients with chronic bronchitis are more likely to be obese
while those with emphysema are more likely to be underweight
[25].

Obesity is related to numerous cancers. Esophageal
adenocarcinomais aggravated by obesity through reflux esophagi
is and chronic irritation [26]. Obesity-related inflammation
leads to multiple myeloma and Non-Hodgkin’s lymphoma [27],
and might result in chronic kidney disease [28]. Obesity is also
linked to renal cancer [29], to colon, pancreatic and liver cancers
[30,31] and to gallbladder cancer [32]. In women, obesity is
linked to endometrial and pre- and postmenopausal breast
cancers [33]. Other obesity-related cancers include thyroid,
rectal, leukemia, prostate and malignant melanoma [34]. Among
individuals diagnosed with cancer, those who are obese have
decreased survivorship [35].

Obesity research mostly combines all obesity groups
together and focuses on prevalence, but not on obesity variations
and their differential effects on health [36-38]. In consideration
of obesity heterogeneity and the scope of management options,
three classes are defined as Class lincluding BMI from 30 to less
than 35; Class 2 also known as severe obesity, including BMI of
35 to less than 40; and Class 3also known as morbid obesity,
including BMI that is equal to or greater than 40 [39].

Study Objectives

The main study question is: Are there health differences
across the three obesity classes? Related questions are: Are
there differences in prevalence of chronic health conditions in
these obesity classes? Relative to individuals with healthy body
weight, what is the health status of individuals in the three
obesity classes?

Study Methods
Study model

The study applies a household health production framework
from health economics, which posits that the household
produces health using household, individual and environmental
inputs [39]. Some health production inputs (e.g. meals, shelter)
are produced by the household. The basic model used in
previous studies [40-42], can be represented by the following
health production function:

S TR @0 [N & )

Where: the subscript i denotes the individual as the unit
of analysis; H is a vector depicting health output; I is a set of
individual and household variables (inputs) and E represents
environmental inputs. Researchers have applied this framework
in studies of various health-related phenomena such as effects of
prenatal care on birth weights [43]. Household production and

demand for health inputs and their effects on birth weights [44],
Effects of childhood and education on health [45], the impact
of maternal smoking on child neuro development [46] and the
relationship between household production, fertility and child
mortality [47].

Within the health production framework, obesity Classes 1, 2
and 3 are individual variable inputs in health production. These
classes might also be representative of health behavior (such
as diet and exercise) or descriptive of health capital stock [40].
Based on the household health production process represented
by equation 1 above the econometric model used in multivariate
analysis of general health (GH), and physical health (PH) has the
following two equations:

GHi= f( DL,Si BLHI E)ceoveeveveeevecceossene s (2)
PHi= f( Di,Si Bi,Hi Ei) voovvvvveeessscre e ccessseesevsenrssennn (3)

Where: D represents demographic factors; S is socioeconomic
status (SES); B is health behaviors; H is health capital stock, E are
environmental factors such as access to care. These equations
were utilized in multivariate analysis examining the effects of
the three obesity classes on health.

Health is measured as
i. Self-assessed general health status
ii.  Self-assessed physical health status, and

iii. Number of poor health days experienced within a 30-
day period.

Data source and study sariables

The study data are from the 2012 Behavioral Risk Factor
Surveillance System (BRFSS) survey. BRFSS is an annual
nationwide telephone survey of non-institutionalized adults.
The survey is conducted by the CDC in collaboration with
health departments in all states [48]. The survey is based on a
multistage cluster design that uses random-digit dialing to select
samples that are representative of the US population.

Dependentvariables: The 2012 BRFSS survey had questions
about individual self-assessed general health (GH) status: Would
you say that in general your health is 1. Excellent, 2.Very good, 3.
Good, 4. Fair, or 5. Poor? Responses to this question were coded
one (1) for excellent, very good or good health and zero (0) for
fair or poor health. Other BRFSS questions quantify poor health
experiences in number of days of poor health within a 30-day
period: Now thinking about your physical health, which includes
physical illness and injury, for how many days during the past
30 days was your physical health not good? Responses to these
questions provided quantitative measures of the individuals’
experiences of poor health.

Independent variables: Data about BMI, the variable of
interest, were derived from responses to two BRFSS questions:
About how much do you weigh without shoes? About how tall

How to cite this article: Lauren N, Ari M. Health Differences across the Three Obesity Classes: Evidence from the 2012 Behavioral Risk Factor
Surveillance System. Curre Res Diabetes & Obes J. 2017; 3(2): 555606. DOI: 10.19080/CRD0J.2017.3.555606.


http://dx.doi.org/10.19080/CRDOJ.2017.3.555606

Current Research in Diabetes & Obesity Journal

are you without shoes? Responses to these questions were used
to calculate respondents’ body mass index (BMI), which was
then coded into six weight classes: BMI<18.5 is underweight;
18.5sBMI<25 is healthy weight; 25<BMI< 30 is overweight;
30<BMI< 35is Class1 obese; 35<BMI< 40 is Class 2 and BMI=40is
Class 3 obese.

Other questions gathered data about demographics (age,
ethnicity, sex/gender, race, marital and veteran status) and
socioeconomic status (SES) such as income, employment,
home-ownership, educational levels and access to personal
cell-phones. Other questions were used as surrogate measures
of household climate. These include number of dependent
children, if the household is female headed with no adult
males or if it is male headed with no adult females. Measures
of individual health behavior include tobacco and alcohol use,
physical exercise, the use of seatbelts in automobiles, getting
vaccinations, and health screenings such as HIV-tests. BRFSS
also provided data about access to care and health capital stock.
Access to care was measured using three variables: having
health insurance and personal doctors and inability to access
care due to high costs of care. Individual stock of health capital
was measured as disability status and diagnosed chronic health
conditions. The two measures of disability used responses to
BRFSS questions: Are you limited in any way in any activities
because of physical, mental, or emotional problems? Do you
now have any health problem that requires you to use special
equipment, such as a cane, a wheelchair, a special bed, or a
special telephone? Responses to these questions were coded one
(1) for “yes” and zero (0) for “no.” Data about diagnosed chronic
health conditions were derived from responses to BRFSS survey
question: Has a doctor, nurse, or other health professional EVER
told you that you had any of the following: heart attack also
called a myocardial infarction, angina or coronary heart disease,
stroke, asthma, skin cancer, other types of cancer, chronic

Table 1: Summary statistics and variable definitions.

obstructive pulmonary disease (COPD), arthritis, depressive
disorder, kidney disease, trouble seeing, diabetes? Responses
to these questions were coded one (1) for “yes” and zero (0)
for “no.”’It is important to note that BRFSS defines arthritis to
include rheumatoid arthritis, gout, lupus, or fibromyalgia and
COPD to include emphysema or chronic bronchitis.

Analysis Methods

We use dt- and x2 tests for statistical significance of health
differences across the obesity classes. We used x2 testsfor
categorical variables and t-tests on differences in the number of
days of poor health within a 30-day period. We conducted three
sets of tests: differences betweenClasses1 and 2, Classes 1 and 3
and differences between class 2 and 3.

Multivariate analysis estimated the likelihood of good health
as represented in equations 2 and 3above, and enabled the study
to measure the effects of the three obesity classes (relative to
the control group) while controlling for other health production
factors. In estimating the differential effects of the three obesity
classes, the study used normal and overweight groups as the
controls. Table 1 displays summary statistics of the study
sample, which is drawn from all states in the US. It includes
health condition, obesity class and the variable definitions
applied in the study. The obesity class with the largest number
of respondents is Class 1 while Class 2 had the smallest number.
As expected, individuals who are obese have worse health than
those with healthy body weights. The proportion of individuals
with healthy body weights who were diagnosed with chronic
health conditions is much lower than proportions in the three
obese classes. Those who are obese also experience more days
of poor health than those with healthy body weights. They also
have lower proportions with self-assessed good or excellent
health status.

Health Condition Sample % Healthir/;Welght Obesity Class % OR Mean Std. Dev N
Self-assessed One 76.3 0.43 79266
General Health Two 68.2 0.47 29245
Status 80.4 85.4
(good to excellent Three 55.5 0.50 18297
=1 fair or poor=0)
Self-assessed One 57.96 0.43 79838
Physical Health Two 50.5 0.50 29429
Status 61.8 65.9
(good to excellent Three 407 0.49 18388
=1 fair or poor=0)
Heart attack 6.2 4.7 One 7.5 0.26 79169
(if had a heart
attack=1 Two 8.1 0.27 29201
therwise =0
otherwise =0) Three 8.5 0.28 18216
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. . One 7.8 0.27 78770
Angina (if
had angina=1 6.4 4.6 Two 8.9 0.28 29008
otherwise =0) Three 10.0 0.30 18121
Stroke (if had One 4.5 0.21 79297
a stroke=1 4.1 3.6 Two 5.1 0.22 29235
otherwise =0) Three 5.4 0.23 18290
Asthma (if One 14.5 0.35 79267
ever diagnosed 12.7 10.6 Two 19.4 0.40 29207
with asthma=1
otherwise =0) Three 26.0 0.44 18272
Skin cancer (if One 7.9 0.27 79351
had skin cancer=1 8.7 9.2 Two 7.0 0.26 29253
otherwise =0) Three 5.2 0.22 18300
Other cancer One 9.4 0.29 79345
(ifhad other 9.2 9.0 Two 9.1 0.29 29259
cancer=1
otherwise =0) Three 9.2 0.29 18306
COPD (if One 9.0 0.29 79094
has COPD=1 8.1 6.8 Two 11.9 0.32 29129
otherwise =0) Three 167 037 18191
Arthritis (if One 41.3 0.49 79139
has arthritis=1 34.5 27.5 Two 47.1 0.50 29183
otherwise =0) Three 54.0 0.50 18267
Kidney disease (if One 3.8 0.19 79247
diagnosed with
kidney disease=1 3.3 2:6
otherwise=0) Two 5.1 0.22 29193
Three 6.0 0.24 18243
Diabetes(if One 19.1 0.39 79391
diagnosed with 12.5 5.5 Two 26.9 0.44 29273
diabetes=1
otherwise=0) Three 34.8 0.48 18299
Number of poor One 5.11 9.48 77895
general health 5.69 44 Two 6.48 10.36 28725
days in a 30-day
period (Mean) Three 8.91 11.66 17924
Number of poor One 5.1 9.48 78204
physical health 5.69 357 Two 6.48 10.36 28831
days in a 30-day
period (Mean) Three 8.91 11.66 17968

These data also show that the higher the obesity class, the
poorer the health. For example individuals with obesity Class 1
have better general health (greater percentage with excellent to
good health and fewer number of poor health days) than those
in the other two classes. Individuals who are Class 2 obese have
slightly better health than the Class 3 obese. This is also true for
diagnosis of all chronic conditions except for cancer. The trend
for skin and other cancer diagnosis is opposite. Class 1 obese has
greater proportions diagnosed with these two conditions than
Class 2 or Class 3 obese but lower proportions than individuals
with healthy body weights.

Results of t-tests of differences in number of days that
respondents experienced poor health within a 30-day period
are displayed in Table 2. The higher the obesity class, the greater
the number of poor health days. Individuals with Class 1 obesity
experience 1.38 days less of poor physical health than individuals
with Class 2 and 3.81 days less than those with Class 3. Class 1
individuals also experience 1.08 days less of poor mental health
than those with Class 2 and 2.68 days less than those with Class
3 obesity. Furthermore, individuals with Class 2 obesity have
fewer days of poor physical (2.43 days less) and mental health
(1.6 days less) than individuals with Class 3 obesity. All the
differences are statistically significant (p<0.000).
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Table 2: T-tests of differences across the three obesity classes, in the number of days in poor physical health in a 30-day period.

Mean Difference 95%(CI of difference
t-statistic Sig N
Lower Upper
Obesel & Obese 2 -1.38 -1.51 -1.25 -20.53 .000 107033
Obesel & Obese3 -3.81 -3.97 -3.64 -46.35 .000 96170
Obese 2 & Obese 3 -2.43 -2.23 -2.63 -23.49 .000 46797
Differences in self-assessed health status and in diagnosed chronic conditions
Table 3: x*tests of health and chronic condition differences across the three obesity classes.
Health Class1&2 Class1&3 Class1&3
Status X2 sig N X sig N X2 sig N
Good
General 744.84 .000 108940 3228.57 .000 97926 775.80 .000 47694
Health
Good
Physical 483.01 .000 109267 1801.17 .000 98226 440.14 .000 47817
Health
Diagnosed Condition
Heart
12.94 .000 108370 20.78 .000 97385 1.73s .189 47417
Attack
Angina 30.13 .000 107778 91.98 .000 96891 17.287 .000 47129
Stroke 15.3 .000 108532 26.38 .000 97587 242s 120 47525
COPD 208.19 .000 108223 947.67 .000 97285 219.59 .000 47320
Diabetes 794.93 .000 108664 2149.44 .000 97690 332.81 .000 47572
Kidney 92.19 000 108440 169.93 .000 97490 15.29 000 47436
Disease
Asthma 381.69 .000 108474 1396.17 .000 97539 281.28 .000 47479
Arthritis 291.43 .000 108322 966.03 .000 97406 212.03 .000 47450
Skin Cancer 23.28 .000 108604 154.22 .000 97651 60.67 .000 47553
Other 3.15¢ 076 108604 0.58 445 97651 0.395¢ 529 47565
Cancers

Table 3 displays results of x2-test of differences in self-
assessed general and physical health and diagnosed chronic
conditions. Similar to differences in number of days of poor
health, individuals with Class1 obesity have better self-assessed
general health and lower proportions diagnosed chronic
conditions than those in the higher obesity classes.

As indicated by the x2 statistics, all differences between
Classes 1 and 2 obese are statistically significant except for
proportions diagnosed with other cancers. The differences
in this diagnosis are small and statistically insignificant. The
greatest and most significant differences between Classes 1 and
2 is self-assessed general and physical health and in proportions
diagnosed with diabetes, asthma, arthritis and COPD.

As noted earlier, the greatest differences are between
individuals with obesity Classes 1 and 3. All differences
between these two classes are statistically significant except
for proportions diagnosed with other cancers. This difference
is small and statistically insignificant. The most significant
differences between Classes 1 and 3 are in self-assessed general
and physical health and in proportions diagnosed with diabetes,

asthma, arthritis and COPD. Differences between Classes 2 and 3
are less pronounced and some are statistically insignificant. These
include differences in proportions diagnosed with heart attack, stroke,
and other cancers. The most pronounced differences between Classes
2 and 3 obese are in self-assessed general and physical health and the
proportions diagnosed with diabetes, asthma, COPD and arthritis.

Multivariate analysis result

The control group for this analysis was individuals with
BMI ranging between 18.5 and less than 25 (18.5 2BMI < 25).
This BMI range includes individuals with healthy weights and
the over-weight group. This analysis included the underweight
class (BMI<18.5) as an explanatory variable. Other explanatory
variables are demographics (gender age, ethnicity), household
climate, weight/obesity class, socioeconomic status, individual
health behavior (smoking, drinking, physical exercise, seat-belt
use, taking necessary tests/screenings, and taking necessary
vaccination), access to care and health capital stock measured
in terms of diagnosed chronic health conditions. Multivariate
analysis results appear in Tables 4 & 5.
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Table 4: Effects of obesity levels on the likelihood of good general health.

Demographics B S.E. Wald Sig. Exp(B) (0dds- Eanlt Lo SE()
ratio) Lower Upper
Female 205 019 111.403 000 1.227 1.181 1.274
Latino -750 025 876.537 000 473 450 497
Young 190 031 37.348 000 1.209 1.138 1.285
Veteran 018 021 764 382 1.018 978 1.060
Household Climate
Dependent 025 .008 9.020 .003 1.025 1.009 1.042
Children
I;I/\(;O?‘[(li;lrllt -.008 022 134 714 992 950 1.036
No Adult Men 076 018 18.421 000 1.078 1.042 1.116
Weight/Obesity
Underweight -422 048 78.664 000 656 597 720
Obese class 1 -079 016 23.180 000 924 895 954
Obese class 2 -.258 023 124.151 000 773 738 809
Obese class 3 -469 028 283.023 000 626 593 661
SES
Unemployed -549 018 908.067 000 578 557 599
Education Level 277 007 1619.134 000 1319 1.302 1.337
Income 116 004 913.777 000 1.123 1.115 1.132
Héiﬁ’g{;‘;“:l 250 015 265.778 000 1.283 1.246 1.323
Health Behavior
Non-Smoker 098 014 51.435 000 1.103 1.074 1.133
Current-drinker 317 014 510.815 000 1373 1.335 1.411
P“es“h“;i’“ia -130 014 82.833 000 878 854 903
Physical Ex. 551 014 1614.952 000 1.735 1.689 1.783
Seat belt always 043 018 5.779 016 1.044 1.008 1.081
HIV-tested -073 016 21.665 000 930 901 959
Access to Care
Insured 037 024 2.493 114 1.038 991 1.088
Hasdfgz(r’“al -088 024 13.707 000 916 875 960
Cost-Barred -451 020 498.888 000 637 612 663
Health Capital
Heart Attack -449 024 348.896 000 639 609 669
Angina -.637 023 756.635 000 529 505 553
Stroke -372 026 197.198 000 689 654 726
Asthma -163 019 74.934 000 849 818 881
Other cancer -.551 .019 885.270 .000 .576 .556 .597
COPD -672 020 1101.029 000 511 491 532
Arthritis -377 014 722.944 000 686 667 705
Depression -340 016 468.316 000 712 690 734
Kidney disease -.630 029 478.086 000 532 503 563
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Poor Sight -411 .015 730.264 .000 .663 .644 .683
Diabetes -.729 .016 1977.307 .000 482 467 498
Disability -1.125 .015 5802.094 .000 325 315 334
‘?)S:j?e": -553 018 990.782 000 575 556 596
Model fit R?=.466 x?=87333.31 Accurate Prediction =86.2% N=253806
Table 5: Effects of obesity levels on the likelihood of good physical health.
B o Tt sig. EX]J(B).(OddS 95% C.I.for EXP(B)
ratio) Lower Upper
Demographics
Female -.166 .013 164.380 .000 .847 .826 .869
Latino -.063 .021 9.125 .003 939 902 978
Young -.206 .018 127.484 .000 .814 .786 .844
Veteran .095 .016 37.281 .000 1.099 1.066 1.133
Household Climate
Da‘:ielg‘:::t -066 005 164.335 000 936 927 946
1\\]/\(;01?::11: .044 .017 6.657 .010 1.045 1.011 1.080
No Adult Men .166 .013 169.507 .000 1.180 1.151 1.210
Weight/Obesity
Underweight -.181 .038 23.010 .000 .835 775 .899
Obese class 1 -.076 .012 39.561 .000 927 .905 .949
Obese class 2 -135 .018 53.246 .000 874 .843 906
Obese class 3 -.190 .024 62.006 .000 .827 .789 .867
SES
Unemployed -413 .016 640.440 .000 .661 .641 .683
Education Level .000 .005 .005 946 1.000 .989 1.010
Income .027 .003 82.349 .000 1.028 1.022 1.034
Hg;f;;?ﬂ“eal 040 013 10.268 001 1.041 1.016 1.067
Health Behavior
Non-Smoker -.058 .010 35.201 .000 944 926 962
Current-drinker .024 .010 5.586 .018 1.024 1.004 1.044
P“esul?;;mia -031 010 8.886 003 969 950 989
Physical Ex. 232 .011 422.788 .000 1.261 1.233 1.289
Seat belt always .029 .013 4.771 .029 1.029 1.003 1.057
HIV-tested -.139 011 158.617 .000 .870 .851 .889
Access to Care
Insured -.135 .019 53.189 .000 874 .842 906
Hasdzi?r’“al -176 017 111.818 000 839 812 867
Cost-barred -.524 .017 989.999 .000 .592 573 .612
Health Capital
Heart Attack -.180 .021 70.323 .000 .835 .801 .871
Angina -.245 .021 139.793 .000 .783 751 .815
Stroke -.182 .024 57.365 .000 .834 .795 .874
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Asthma -336 015 528.756 000 714 694 735
Other cancer -216 015 202.005 000 806 782 830
COPD -433 018 552.713 000 649 626 673
Arthritis -408 010 1552.326 000 665 652 679
Depression -480 012 1509.852 000 619 604 634
Kidney -398 026 234.291 000 671 638 707
Poor Sight -298 013 563.869 000 742 724 761
Diabetes -222 014 244.823 000 801 779 824
Disability -1.004 012 7127.997 000 366 358 375
‘?)S:/Slz‘e": -579 017 1220.344 000 561 543 579
Model fit R2= 265 X2=54950.66 Prediction 73% N=254405

Likelihood of good general health Table 4 displays results
of estimates of the likelihood of good general health and the
effects of three obesity classes on the likelihood of good general
health. Relative to the control group (normal- and overweight),
all obesity levels have a negative and statistically significant (P<
0.000) effect on the likelihood of good general health. The Wald
statistics of the three obesity classes indicate that the Class 3
(BMI=240) has the most significant negative effects while Class
1 has the lowest effects. The coefficients are: -.079 for Class 1,
-.258 for Class 2 and-.469 for Class 3 obesity. These numbers
suggest that Class 3 obesity has almost six times greater negative
effect on the likelihood of good general health than Class 1 and
that Class 2 has more than three times greater effect than Class
1. These numbers indicate that the greater the obesity level,
the greater the negative effect on the likelihood of good general
health.

Other statistically significant negative
the likelihood good general health include being Latino/a,
underweight (BMI<18.5), unemployed, barriers to accessing
health care and having poor health capital (i.e. having chronic

predictors of

health conditions). However, being female or young significantly
and positively affect the likelihood of good general health. The
same is true about being in a household with no adult males and
having dependent children. Furthermore, the results indicate
that some measure of good health behavior (not smoking,
engaging in physical exercise and wearing seat belts) positively
and significantly affects the likelihood of good general health.
Conversely some indicators of health behaviors (HIV-testing,
pneumonia shots) show negative effects.

The likelihood of good physical health Table 5 Physical
health analysis results is similar to the general health results.
They indicate that all three obesity classes negatively and
significantly (P< 0.000) affect the likelihood of good physical
health. The coefficients also indicate that the higher the obesity
class, the greater the effects. The Wald statistics suggest that
the higher the obesity class, the more significant the effects
on the likelihood of good physical health. Other statistically
significant negative predictors of the likelihood good physical
health include being female, Latino/a, young and underweight
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(BMI<18.5), unemployed, having dependent children, having
barriers to accessing health care and having poor health capital
stock (i.e. having chronic health conditions).

Discussion

The study results indicate significant health differences
across the three obesity classes. The higher the obesity
class, the lower the likelihood of good self-assessed general
or physical health and the more the number of days the
individuals experienced poor health. The higher the obesity
class, the greater the proportions diagnosed with chronic health
conditions except for skin cancer where the trend is opposite the
higher the obesity class, the lower the proportions diagnosed
with skin cancer. A possible explanation for this outcome could
be that people with heavier weights are less likely to sunbathe
than people with less bodyweight. With current emphasis
and attention to evidence-based care and interventions, it is
necessary to recognize that there are variations in obesity levels
and in their effects on health and quality of life. It is important to
gather detailed information about the different obesity classes
and the different effects they have on health. Such information
will provide means of creating more targeted interventions
and treatments. Armed with detailed information and evidence
about the different obesity levels, practitioners and policy
makers can avoid painting obesity with a broad brush, which
might create interventions that might not work for all obesity
levels. For effective evidence-based interventions, it is necessary
to decipher the varying effects of obesity on health conditions
and to find out which conditions are affected by what obesity
levels and how.

These findings indicate that the three obesity levels have
different impacts on health. Individuals with Class 3 obesity
experience about 4 days more of poor physical health, 3 days
more of poor mental and general health per month that those
with Class 1 obesity. The difference between Classes1 and 2 is
about one day more while between Classes 2 and 3 is about 2
days. Viewed in terms of current US average hourly earnings of
$25.25 [49], 4 days difference between obesity Classes 1 and
3 translates into $808 earned per month, or $9,696 per year-
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a significant difference. These numbers suggest significant
differences in the impact of obesity classes on productivity.

Furthermore, after controlling for other factors that affect
health, including demographics, household climate, SES, health
behavior, access to care and individual health capital stock,
relative to individuals with normal weight or those slightly
overweight, those in the three obesity classes have lower
likelihoods of experiencing good physical or good general
health. An examination of the likelihood of good general health
reveals that obesity Class 3 has close to six times the negative
effects of Class 1, while Class 2 has three times the effects of
Class 1. Obesity Class 3 has about two times the negative effects
of Class 2 on the likelihood of good general health. Similarly, an
examination of the likelihood of good physical health reveals
that obesity Class 3 has 2.5 times the negative effects of Class 1.
Obesity Class 2 has 1.8 times the negative effects of Class 1 on
the likelihood of good physical health.

Conclusion

Health effects of obesity vary by obesity class. These findings
are significant even after controlling for other factors that affect
health such as demographics, socioeconomic status, household
climate, individual health behavior, access to health care and
individual health capital stock. The effects of each obesity
class are different. The pattern of obesity effects on physical
and general health is different from the mental health. Given
these differences and current emphasis on evidence-based
interventions and treatments, it is important to examine obesity
variations rather that viewing it as a single health condition. The
obesity levels might require more targeted interventions rather
than a single intervention for all three classes.
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