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Objective  To investigate the characteristics of community-dwelling spinal cord injury (SCI) persons with obesity, 
including diet, socioeconomic factors, weight reduction method, and frequency of body weight and abdominal 
circumference measurements.
Methods  We developed a questionnaire based on ‘the Fourth Korea National Health and Nutrition Examination 
Survey, 2009’. A total of 371 community-dwelling SCI persons were enrolled in this study. Inclusion criteria were 
SCI persons older than 20 years with more than 1 year elapsed since the injury. Trained investigators visited 
SCI persons’ home to complete the questionnaire and measure abdominal obesity (AO) as defined by the waist 
circumference.
Results  Prevalence of AO was 29.2% in SCI persons and 27.4% in the general population (GP), showing no 
significant difference. Education showed correlation with AO in both SCI persons and the GP. The injury level, 
type of injury and income did not show any correlation with AO in SCI persons. Only 28.8% and 48.8% of SCI 
persons measured their waist circumference and body weight within the past year, respectively. Also, SCI persons 
with AO thought that their body was less obese compared to persons with AO in the GP (p<0.001). The method of 
weight reduction was diet modification in 53.6% of SCI persons with AO, which was higher than 37.1% of persons 
with AO in the GP.
Conclusion  In SCI persons, obesity perception as well as socioeconomic factors correlated with AO, but these 
were not relevant factors in the GP. Therefore, development of a specific and intensive weight control program for 
SCI persons is necessary.
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INTRODUCTION

Obesity is known as an important factor of chronic 
diseases such as metabolic syndrome [1-4], and obesity 
itself also has considerable effects on life satisfaction and 
quality of life [5]. Spinal cord injury (SCI) patients are es-
pecially vulnerable to obesity and chronic diseases due to 
decreased physical activity and changes in their diet [6,7]. 

As medical care continues to improve for SCI patients, 
mortality related with decreased vital capacity, impaired 
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sputum expectoration, pneumonia, kidney injury due to 
vesicoureteral reflux, is decreasing. The major causes of 
death in this population are stroke and cardiovascular 
diseases, as in the general population (GP). DeVivo et al. 
[8] reported that in the 1990s compared with the 1970s, 
complications involving the urinary system significantly 
decreased whereas cardiovascular and malignancy re-
lated mortality considerably increased in chronic SCI 
patients. Garshick et al. [9] indicated that persons with 
SCI become more vulnerable to chronic diseases such as 
cardiovascular diseases, and Orakzai et al. [10] demon-
strated that the prevalence of coronary artery calcifica-
tion was higher in the SCI group than in the GP even after 
compensating for age, sex, ethnicity, and other risk fac-
tors of coronary disease. Bauman and Spungen [11] re-
ported that 65% of asymptomatic subjects with SCI were 
found to have coronary artery occlusion by a nuclear 
medicine study in a cohort study consisting of paraplegia 
patients with a mean age of 52.

Advances in medical practice and technology have ex-
tended the lifespan of SCI patients, but if they suffer from 
chronic diseases such as cardiovascular diseases, the 
quality of life declines and the purpose of extending their 
life would be reduced. In this sense, the control of obe-
sity, which is an important risk factor of chronic diseases, 
is very important and therefore lifestyle modification is 
necessary. However, guidelines for exercise or diet modi-
fication for SCI patients are not definitely established in 
Korea, and also primary data are insufficient.

In this study, we measured the abdominal circumfer-
ence of SCI patients as abdominal circumference is a 
good indicator of obesity, and investigated their physical 
activities, behaviors to improve their health, and socio-
economic factors to compare them with those of the GP. 
From these data, we aimed to analyze the characteristics 
of the health behavior of SCI patients and provide pri-
mary data to enhance their health. 

MATERIALS AND METHODS

Three investigators were trained for 8 hours, and valid-
ity was checked after 20 examples of preliminary investi-
gations. The investigator visited the subjects’ home and 
conducted questionnaires, and also measured their ab-
dominal circumference.

Subjects
The study was conducted on members of Korea Spinal 

Cord Injury Association as they volunteered to partici-
pate in the survey. A total of 371 subjects were registered 
for the study. Inclusion criteria were more than age of 20, 
with the elapse of more than 1 year since the onset of the 
SCI. For the control group, subjects were selected from 
the GP of the Korea National Health and Nutrition Ex-
amination Survey (KNHNES) 2009. 

Waist circumference measure
Measurement methods for abdominal circumference 

were identical with the methods used in the KNHNES. 
In the right and left mid-axillary line, the lower margin 
of the 12th rib and upper margin of the iliac crest were 
marked with a pen, and the distance between the two 
points were measured to the nearest tenth of a centime-
ter during expiration. The subjects were categorized as 
obese if their abdominal circumference exceeded 90 cm 
for men and 85 cm for women, as previous studies have 
recommended [12]. 

Questionnaire
Survey items were selected from the KNHNES 2009 

questionnaire, and these were related to obesity or the 
health behaviors of SCI patients (Appendix 1). They in-
cluded socioeconomic factors such as age, sex, education 
level, and marriage status before and after the injury, oc-
cupation, housemate characteristics, income, and char-
acteristics of SCI such as the degree of disability, level of 
injury, cause of injury, and extent of injury. For the physi-
cal activity level, the subjects were asked how many days 
a week they were exercising hard or to the degree that 
dyspnea occurs. Similarly, the number of days during a 
week that they carried out stretching or free gymnastics, 
and the number of days that they did push-ups, sit-ups or 
dumbbell exercises were also investigated. Considering 
the characteristics of SCI, suggested examples of physical 
activities included wheelchair basketball, swimming, and 
moving fast with the wheelchair.

For the obesity and weight control category, subjects 
were asked about their body image, whether they had 
measured their weight or abdominal circumference with-
in the past year, their height and weight from memory, 
and efforts to control weight such as diet modification, 
exercise and medication adjustment. 
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Table 1. Comparison between general population (GP) and spinal cord injury (SCI) patients
GP SCI p-value

Age 49.3±16.6 44.8±9.6 <0.001*
   Male 49.0±16.4 45.0±9.3 <0.001*
   Female 49.5±16.7 44.2±10.9 <0.001*
Sex
   Male 3,411 (43.7) 308 (83.0)
   Female 4,387 (56.3) 63 (17.0)
Level of injury
   Cervical 144 (38.8)
   Thoracic 187 (50.4)
   Lumbosacral 28 (7.5)
   Unknown 10 (2.7)
   Missing value 2 (0.5)
   Total 371
Cause of injury
   Trauma 335 (90.3)
   Disease 29 (7.8)
   Unknown 1 (0.3)
   Missing value 6 (1.6)
   Total 371
Waist circumference
   Male 84.2±9.0 85.5±9.1 0.044*
   Female 78.8±10.0 77.3±9.5 0.280
Abdominal obesity (AO)
   Male 886 (27.6) 72 (30.6) 0.319
   Female 1,150 (27.3) 12 (22.6) 0.454
   Total 2,036 (27.4) 84 (29.2) 0.512
Subjective body image in AO persons <0.001*
   Very thin 17 (0.8) 0 (0)
   Thin 52 (2.6) 6 (7.1)
   Average 402 (19.7) 35 (41.7)
   Fat 1,027 (50.4) 32 (38.1)
   Very fat 535 (26.3) 10 (11.9)
   Unknown 3 (0.2) 1 (1.2)
   Total 2,036 (100) 84 (100)
Exercise in AO persons
   Heavy exercise 600 (29.5) 52 (61.9) < 0.001*
   Heavy exercise more than 3 days 310 (15.2) 42 (50.0) < 0.001*
   Muscle strengthening exercise 428 (21.0) 35 (41.7) < 0.001*
   Muscle strengthening exercise more than 2 days 340 (16.7) 30 (35.7) < 0.001*
Education in AO persons < 0.001*
   Less than elementary school 775 (38.1) 12 (14.3)
   Middle school to high school 859 (42.2) 56 (66.7)
   College or more 392 (19.3) 16 (19.0)
   Missing value 10 (0.5) 0 (0)
   Total 2,036 84

Values are presented as mean±standard deviation or number (%).
*p<0.05.
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Statistical analysis
Descriptive statistical analyses were done for social de-

mographic characteristics and extent of obesity, and the 
level of physical activity. Chi-square analyses were done 
to analyze the difference of obesity, exercise, efforts for 
weight control and socioeconomic characteristics be-
tween the GP and SCI patients. Binary logistic regression 
was done for age, education level, monthly income, and 
duration of time since the injury. p-values of less than 
0.05 were considered significant. All statistical analyses 
were carried out with SPSS ver. 17.0 (SPSS Inc., Chicago, 
IL, USA). This study was approved by the Institutional 
Review Board of Seoul National University Bundang Hos-
pital.

RESULTS

Demographic data
Questionnaires of 371 subjects from the SCI group were 

analysed. The SCI group consisted of 308 (83%) men and 
63 (17%) women and their mean age was 44.8 years. The 
GP group consisted of 3,411 men (43.7%) and 4,387 wom-
en (56.3%) and their mean age was 49.3 years (Table 1). 

In the SCI group, there were 76 (20.5%) complete tetra-
plegia patients, 148 (39.9%) complete paraplegia patients, 
63 (17.0%) incomplete tetraplegia patients, and 76 (20.5%) 
incomplete paraplegia patients. Average time after onset 
of injury was 13.7±8.5 years. In the level of injury, cer-
vical, thoracic, and lumbosacral level consisted of 144 
(38.8%), 187 (50.4%), and 28 (7.5%) subjects, respectively. 
Three hundred and thirty-five (90.3%) subjects had trau-
matic injury and 29 (7.8%) subjects had SCI due to medi-
cal disease. One subject did not confirm the cause of 
injury.

Abdominal circumference and abdominal obesity
The Korean Society for the Study of Obesity has defined 

abdominal obesity as an abdominal circumference over 
90 cm in males, and over 85 cm in females. According 
to this criteria, the rate of obesity in the SCI group was 
29.2% and 27.4% in the GP, showing no significant differ-
ence between the two groups (p=0.51) (Table 1). The obe-
sity rate was similar to other previous studies [13,14]. In 
males, obesity rates in the SCI group and GP group were 
30.6% and 27.6%, respectively, with no significant differ-
ence between the groups (p=0.319) (Table 1). In females, 
obesity rates in the SCI group and GP group were 22.6% 

and 27.3%, respectively (p=0.454) (Table 1).
In the SCI group, obesity rates in complete tetraplegia, 

incomplete tetraplegia, complete paraplegia, incomplete 
paraplegia were 23.8%, 27.1%, 37.8%, and 18.3%, respec-
tively. The complete paraplegia group had a higher obe-
sity rate compared to the incomplete paraplegia group 
(p=0.008) (Table 2). Monthly income and abdominal 
obesity rate were independent of each other (p=0.388) 
but the abdominal obesity rate was dependent on educa-
tion level (p=0.002) (Table 2). Odds of abdominal obesity 
in SCI persons with a final education level between mid-
dle and high school was 0.487 compared to SCI persons 
with a final education level under elementary school. 
SCI persons who had entered college had odds of 0.211 
for abdominal obesity, compared to those with a final 
education level under elementary school. Also in the SCI 
group, odds for abdominal obesity increased by 1.031 as 
each year passed (p=0.046).

Exercises
SCI persons with abdominal obesity (61.9%) had higher 

rates of exercising up to the degree that induced dyspnea 
at least once a week compared to persons with abdomi-
nal obesity in the GP (29.5%, p<0.001) (Table 1). For rates 
of exercise to the degree that induced dyspnea at least 
three times a week, SCI persons with abdominal obesity 
(50.0%) had higher rates than persons with abdominal 
obesity in the GP (15.2%, p<0.001) (Table 1). 

In the SCI group, the rate of exercising at least once a 
week up to the degree that induced dyspnea was 61.9% 
in the abdominal obesity group, which was not signifi-
cantly different to the normal abdominal circumference 
group (65.2%, p=0.596) (Table 2). For the rates of exercise 
at least three times a week up to the degree that induced 
dyspnea, the abdominal obesity group (50.0%) and nor-
mal abdominal circumference group (47.5%) did not 
show significant difference (p=0.705) (Table 2). 

In SCI persons with abdominal obesity, 41.7% replied 
that they were carrying out resistive exercises more than 
once a week, while it was 52.9% in the normal abdominal 
circumference group. There was no significant difference 
between the two groups (p=0.082) (Table 2). For carry-
ing out resistive exercises more than twice a week, it was 
35.7% and 45.6% in the abdominal obesity and normal 
abdominal circumference groups, respectively, showing 
no significant difference (p=0.124) (Table 2). 
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Perception of abdominal obesity
In the SCI group, only 28.8% of the patients replied that 

they had measured their abdominal circumference dur-
ing the last year. Within this group, persons with normal 
abdominal circumference (47.7%) measured their ab-
dominal circumference significantly more often than per-
sons with abdominal obesity (21.0%, p=0.026). For body 
weight measurement, 48.8% of the SCI group replied that 
they had checked their body weight during the last year. 
Persons with abdominal obesity (47.6%) and normal ab-
dominal circumference (54.9%) did not show significant 
difference. 

Of the persons with abdominal obesity in the GP, 76.7% 
(mild obesity 50.4%, severe obesity 26.3%) perceived 
themselves to be obese, while 50.0% (mild obesity 38.1%, 
severe obesity 11.9%) of the persons with abdominal obe-
sity in the SCI group perceived themselves to be obese. 
The rate of obesity perception was significantly lower in 

the SCI group (p<0.001) (Table 1). 

Efforts for weight control
For the question asking about methods of body weight 

reduction or weight maintenance used within the last 
year, 47.2% of the GP group and 46.4% of the SCI group 
replied they used “exercise” (p=0.897) (Table 3). Medi-
cation was used in 6.8% of the GP group and 11.9% of 
the SCI group (p=0.074). However, dietary methods 
were used in 37.1% of the GP group and 53.6% of the 
SCI group, showing a significantly higher rate in the SCI 
group (p<0.002) (Table 3).

Within the SCI group, there were no differences in 
weight control methods between tetraplegia and paraple-
gia, and also between complete injury and incomplete 
injury, for all specific methods such as exercises, dietary 
modification, and medication (Table 4). 

Table 2. Subgroup analysis: NAC persons with SCI versus abdominal obesity persons with SCI

NAC AO p-value
Age 44.0±9.6 48.6±9.4 0.481

Sex 0.247

   Male 163 (69.4) 72 (30.6)

   Female 41 (77.4) 12 (22.6)

Time to injury 13.1±8.3 15.3±8.3 0.392

Education 0.002*

   Less than elementary school 12 (5.9) 12 (14.3)

   Middle to high school 115 (56.7) 56 (66.7)

   College or more 76 (37.4) 16 (19.0)

   Total 203 84

Type of SCI 0.037*

   Complete tetraplegia 18 (76.2) 15 (23.8)

   Incomplete tetraplegia 35 (72.9) 13 (27.1)

   Complete paraplegia 69 (81.7) 42 (37.8)

   Incomplete paraplegia 49 (81.7) 11 (18.3)

   Unknown      2   3

   Total 203 84

Exercise

   Heavy exercise 133 (65.2) 52 (61.9) 0.596

   Heavy exercise more than 3 days 97 (47.5) 42 (50.0) 0.705

   Muscle strengthening exercise 108 (52.9) 35 (41.7) 0.082

   Muscle strengthening exercise more than 2 days 93 (45.6) 30 (35.7) 0.124

Values are presented as mean±standard deviation or number (%).
NAC, normal abdominal circumference; AO, abdominal obesity; SCI, spinal cord injury.
*p<0.05.
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DISCUSSION

Abdominal circumference as an index for obesity
National Institutes of Health obesity guidelines suggest 

body mass index (BMI) and abdominal circumference 
should be used as indicators for body fat since the abso-
lute body fat amount is difficult to measure. Additionally, 
they state that the abdominal circumference reflects the 
risk of secondary complications due to excessive body fat 
accumulation better than BMI.

The Korean Society for the Study of Obesity defines 
“obesity” as BMI being 25 kg/m2 or more, and “abdominal 
obesity” as an abdominal circumference greater than 90 
cm in men and 85 cm in women.

McDonald et al. [15] reported that SCI patients have 
more body fat than the GP having the same BMI value 
in a study using dual energy X-ray absorptiometry. Ed-
wards et al. [16] revealed that SCI patients have three 
times more visceral fat tissue than the GP with the same 
abdominal circumference, suggesting that serial mea-
surement of the abdominal circumference in SCI patients 
is helpful. Buchholz et al. [17] and Eriks-Hoogland et al. 
[18] also insisted that abdominal circumference is a good 
measure of obesity in SCI patients.

In order to use BMI as an index for obesity in SCI pa-
tients, precise measurement of height is necessary, but 

measuring the height in SCI patients is difficult due to 
their difficulties in standing. In addition, measurement 
of body weight is also bothersome because the patient 
needs to measure the weight of their body and the wheel-
chair together first and then subtract the weight of the 
wheelchair itself. Therefore, abdominal circumference 
was measured in this study, and the abdominal obesity 
of SCI patients was investigated using this measurement. 
As a result, there was no significant difference of the ab-
dominal obesity rate between the SCI group (29.2%) and 
the GP group (27.4%). Within the SCI group, sex of the 
subject, whether they had tetraplegia or paraplegia, com-
pleteness of injury, cause of injury, and monthly income 
did not have a significant correlation with abdominal 
obesity.

Gupta et al. [19] reported that there was no significant 
difference of the obesity rate between the GP and SCI 
patients in a study that investigated 408 SCI patients’ 
BMI. Laughton et al. [20] in a study on 77 Canadian SCI 
patients suggested that the BMI threshold for diagnosing 
obesity should be lowered for SCI patients because the 
obesity rate tends to be underestimated if the BMI is used 
as a standard.

In this study, there was no significant difference in obe-
sity rate between the SCI group and GP group. It can be 
assumed that increased abdominal fatty tissue did not 
result in higher abdominal circumference because of the 
abdominal muscle atrophy in the SCI group. However, 
Edwards et al. [16] insisted that the visceral fat amount of 
SCI patients increases 42% more than the GP as abdomi-
nal circumference increases by 1 cm. 

Table 3. Effort for weight control in obese persons

GP SCI p-value
Effort for body weight 
control

<0.001*

   Try to reduce  1,099 (54.1) 44 (52.4)

   Try to maintain 166 (8.2) 18 (21.4)

   Try to gain 9 (0.4) 1 (1.2)

   No effort 759 (37.3) 21 (25.0)

   Total 2,033 84

Method of weight  
control

   Exercise 960 (47.2) 39 (46.4) 0.897

   Medication 139 (6.8) 10 (11.9) 0.074

   Diet modification 756 (37.1) 45 (53.6) 0.002*

   Total 1,845 84

Values are presented as number (%).
GP, general population; SCI, spinal cord injury.
*p<0.05. 

Table 4. Efforts for weight control in spinal cord injury 
(SCI) patients

Weight 
reduction 

method

Exercise 
(%)

Diet 
modification 

(%)

Medication 
(%)

Level of SCI

  Paraplegia 40.2 48.7 4.5

  Tetraplegia 33.1 51.8 7.9

Type of SCI

  Complete 37.9 50.4 6.3

  Incomplete 36.7 48.9 5.0

Exercise, diet modification, medication as weight reduc-
tion method SCI did not show significant differences by 
injury level and completeness.
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Characteristics of abdominal obesity in SCI patients
Dastgiri et al. [21] and Wells et al. [22] reported that the 

obesity rate increases with age, while obesity rate de-
creases with increasing monthly income and education 
level. This study also demonstrated an increasing rate 
of abdominal obesity with age in both the GP and SCI 
groups (p<0.001, odds 1.052) and decreasing rate of ab-
dominal obesity as education level became higher.

However, in this study, even though the abdominal 
obesity rate decreased as monthly income increased in 
the GP group, such a decrease with increase in income 
was not observed in the SCI group. This may be explained 
by the fact that age and education level are independent 
of SCI whereas monthly income can be influenced by the 
injury itself, leading to interactive effects.

Previous studies reported that paraplegia patients tend 
to have a higher obesity rate because they can use their 
upper extremities to eat more food compared to tetraple-
gia patients [19,23], but there were no significant differ-
ences between the two groups in this study. However, 
this study revealed that most of the Korean SCI patients 
tend to rely on diet modification for weight control, so 
this may have reduced the effect of injury level.

Obesity perception of SCI patients
Only 48.8% and 28.8% of SCI patients measured their 

body weight and abdominal circumference within the 
past year, respectively. 

Of the subjects that were determined to be an “abdomi-
nal obesity patient”, 50.0% of SCI patients (mild obesity 
38.1%, severe obesity 11.9%) had the perception that they 
were obese, and 76.7% of the GP (mild obesity 50.4%, 
severe obesity 26.3%) perceived themselves to be obese. 
Therefore, SCI patients with abdominal obesity tended to 
have a lower rate of perceiving themselves as obese com-
pared to persons with abdominal obesity in the GP.

Teixeira et al. [24] investigated the factors that influ-
enced weight control in 136 subjects and reported that 
subjective perception of one’s body type is related with 
body weight reduction.

So in order to improve the efficacy of intervention for 
weight reduction such as exercise and diet modification 
in SCI patients, this study suggests that it is necessary to 
help subjects correctly recognize their body type.

Efforts for weight reduction in SCI patients
For the method of weight reduction, 46.4% of the SCI 

group and 47.2% of the GP group replied they used “ex-
ercise”; there was no significant difference between the 
groups. However, 53.6% of the SCI group and 37.1% of the 
GP group replied “diet modification”, significantly show-
ing that the SCI patients tended to modify their diet to 
lose weight. Especially, paraplegic patients who have the 
ability to exercise tried to control weight by diet modifi-
cation, and not by exercise.

Fifty percent of the SCI group replied that they exer-
cise more than 10 minutes to the extent that they have 
dyspnea for more than 3 times a week, while only 15.2% 
of the GP group replied so. But in the survey of the SCI 
group, wheelchair basketball, swimming, and moving fast 
with the wheelchair were given as examples, while the 
survey of the GP group gave running, mountain climbing, 
cycling, fast swimming, soccer, basketball, jump rope, 
squash, and tennis as examples. Therefore, it is difficult 
to infer from these results that SCI patients exercise more 
than the GP, due to the different types of exercise subjects 
engaged in between the two groups.

Ginis et al. [25] reported that 49.9% of SCI patients have 
leisure time physical activity, and Kim et al. [26] revealed 
that 96.2% of Korean SCI patients have leisure time physi-
cal activity. But it is not clear whether “wheelchair rid-
ing”, given as an example of leisure time physical activ-
ity, indicates “means of transportation” or “leisure time 
physical activity”. Also, stretching exercises consisted of 
26% of all activities in the study, so it is not simply com-
parable with our study, because the intensity and type of 
exercises are different.

Rates of intensive exercise and flexibility exercise did 
not show significant differences between the tetraplegic 
and paraplegic patient groups. For resistive exercise, 
complete tetraplegic patients had a lower rate of exercise 
compared to the complete paraplegic patients (p=0.019) 
and incomplete paraplegic patients (p=0.006). But even 
within the complete tetraplegic group, there exists sig-
nificantly different exercising ability between C5, C6 level 
injured patients and C7, C8 level injured patients, which 
indicates this group has low homogeneity. So it is not 
simply comparable with our study, because the intensity 
and type of exercises are different.

Limitations
In this study, abdominal circumference was used as an 

indicator for abdominal obesity. However, the reference 
for determining obesity in SCI patients is still not fully es-



Charateristics of Abdominal Obesity in SCI

343www.e-arm.org

tablished. In addition, the number of days in a week that 
each subject carried out exercise was investigated, but 
the information on the type and the intensity of exercise 
was not investigated in detail. Also, paraplegic patients 
had their abdominal circumference measured in the sit-
ting position, but tetraplegic patients had the measure-
ment in the position that they were in at the time of the 
visit by investigators, so the position during the measure-
ment was not consistent in all subjects. And there was 
no discrimination between subjects who had abdominal 
stiffness and those who did not, so further studies on the 
effect of abdominal stiffness on abdominal circumfer-
ence are necessary.

In conclusion, the obesity rate of SCI persons was not 
significantly different to that of the GP. However, self-
perception of obesity was lower in SCI persons than in 
the GP, and there were significant differences in socio-
economic factors between the two groups. Therefore, a 
specific and systematic weight control program for SCI 
patients is necessary to control abdominal obesity and 
weight in this group.
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Appendix 1. Survey for spinal cord injury subjects

1.	 How many days in a week do you perform exercises for more than 10 minutes which are hard or induce dyspnea? 
(Examples: wheelchair basketball, swimming, going fast with wheelchair) 

	 ① Not at all (☞ to question number 2)
	 ② 1 day    ③ 2 days    ④ 3 days    ⑤ 4 days    ⑥ 5 days    ⑦ 6 days    ⑧ 7 days (everyday)
	 (☞ to question number 1-1)

	 1-1. How many minutes in a day did you perform the above exercises? 
	          (          ) hour (          ) minute(s) per a day

2.	 How many days in a week do you perform stretching or free gymnastics?
	 ① Not at all	 ② 1 day	 ③ 2 days
	 ④ 3 days	 ⑤ 4 days	 ⑥ 5 days or more

3.	 How many days in a week do you perform resistive exercises such as push-ups, sit-ups, and dumbbell exercise?
	 ① Not at all	 ② 1 day	 ③ 2 days
	 ④ 3 days	 ⑤ 4 days	 ⑥ 5 days or more

4.	 What do you think of your body type now?
	 ① Very slim
	 ② Slightly slim
	 ③ Normal
	 ④ Slightly fat
	 ⑤ Very fat

5. Have you ever measured your body weight within the last year?
	 ① Yes (☞ go to question number 5-1)	 ② No (☞ go to question number 6)

	 5-1. What is your current body weight?                     kg (measurement)

6.	 Have you ever measured your abdominal circumference within the last year?
	 ① Yes	 ②No

	 6-1. What is your current abdominal circumference?                     cm (measurement)
	         (To the first digit under the decimal point, at the level of the umbilicus during expiration) 

7.	 What is your height?                     cm

8.	 Do you think your body weight changed in the last year?
	 ① Increased more than 3 kg
	 ② Decreased more than 3 kg
	 ③ No change (increased or decreased less than 3 kg)
	 ④ Don’t know

9.	 Have you tried to control your body weight by yourself within the last year?
	 ① I tried to reduce my body weight (☞ go to question number 10)
	 ② I tried to maintain my body weight (☞ go to question number 10)
	 ③ I tried to increase my body weight (☞ go to question number 11)
	 ④ I never tried to control my body weight 
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10.	Check every method that you have tried within the last year to reduce or maintain body weight.
	 ① Exercise
	 ② Not eating for more than 24 hours
	 ③ Diet modification
	 ④ Diet pills without doctor’s prescription
	 ⑤ Diet pills with doctor’s prescription
	 ⑥ Oriental (Korean) medicine
	 ⑦ Health functional food
	 ⑧ One food diet (eating only one type of food such as grape, milk, potato, sweet potato)
	 ⑨ Others (Please write specifically ⇒                                                                      )

11.	What is the most important reason you tried to control your body weight? Check what you think is the most impor-
tant reason. 

	 ① To control health problems (Example: hypertension, cardiac diseases)
	 ② To become more healthy although there are no significant problems currently.
	 ③ For balanced body type
	 ④ Others (Please write specifically ⇒                                                                      )


