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Abstract

Objectives To assess the relationship between body mass

index (BMI) and health-related quality of life (HQoL), as

measured by the Short Form Health Survey (SF-36) within

a sample with broad population coverage.

Subjects and methods Survey data incorporating the SF-

36 questionnaire, height and weight were obtained from a

nationally representative sample of 9,771 Australians aged

21 or older (4,649 men and 5,122 women). Linear multiple

regression methods were employed to estimate the mag-

nitude of association between BMI classes and HQoL

variables, adjusting for disability and other covariates.

Results Less than 1% of men and just 3.5% of women

were classified as underweight while 52.2% of women and

65.9% of men were classified as overweight or obese. For

all SF-36 health dimensions, people with BMI scores in the

healthy range reported, on average, higher health-related

HQoL scores than underweight and obese people, and

HQoL scores decreased with the degree of obesity.

Although overweight and obesity were associated with

decreasing levels of both physical and emotional well-

being, the deterioration in health status was significantly

more evident in the physical than in the mental, social or

emotional dimensions.

Conclusions Low and high BMIs were associated with

decreasing levels of both physical and emotional well-

being, but the deterioration in health status was more

consistent in the physical than in other dimensions.

Keywords BMI � Obesity � Underweight �
Health-related quality of life � Australia

Background

Increasing obesity rates are becoming a major public health

concern in many developed countries [1], including Aus-

tralia where the proportion classified as overweight or obese

increased from 52% in 1995 to 62% in 2005 among men, and

from 37 to 45% among women [2]. Obesity affects the

quality of life in many ways. It has been suggested that

obesity reduces individuals’ well-being by increasing mor-

bidity risk and decreasing life expectancy [3]. Using the

Short Form Health Survey (SF-36), various studies have

found poorer physical health-related quality of life (HQoL)

scores among obese individuals when compared to non-

obese individuals but reported insignificant or no differences

on psychological functioning or mental HQoL [4–11].

However, the German Health Interview and Examination

Survey used the SF-36 and found elevated mental health

scores in obese subjects when compared to their non-obese

counterparts [12]. There are other studies that have reported

a relationship between obesity and impairments in psycho-

logical functioning or mental HQoL, but these studies used

an abbreviated version of the SF-36 [13].

Using data from the Household, Income and Labour

Dynamics in Australia (HILDA) Survey, this study asses-

sed the relationship between obesity and HQoL dimensions

as measured by the SF-36, adjusting for disability and other
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covariates. We hypothesised that obese people would

report poorer physical and mental HQoL than those with a

BMI within the healthy range.

Methods

Data description and sample

We used data from the HILDA Survey, a panel survey that

commenced in 2001 with a national probability sample of

Australian households. Questions on height and body weight

were trialled for the first time in wave 6 and repeated in wave

7, and it was this latter wave (i.e., 2007) on which the

analyses reported in this paper were based. Details of the

different waves and sampling methods are explained in

detail elsewhere [14]. Briefly, the reference population for

the initial sample was, with only minor exceptions, all per-

sons residing in private dwellings in Australia, with inter-

views completed at 7,682 households in wave 1. The

proportions of respondents from one wave who were suc-

cessfully interviewed in the next are reasonably high, rising

from 87% in wave 2 to almost 95% in wave 7. Data included

in this paper comprised 12,789 individuals from 7,063

households. Given our focus on adult obesity, we restricted

the sample to persons aged 21 or older. We omitted a further

11% of cases due to non-response on the key measures

examined in this study. The usable sample thus comprised

10,069 persons (4,649 men and 5,420 women). Finally, we

removed a further 298 women who reported a pregnancy

during the 12 months preceding survey.

Study variables

Obesity

Height and weight data in the HILDA Survey are self-

reported and have been categorised using the World Health

Organisation’s protocol [15]. The distribution of BMI scores

has been found to compare reasonably well to other self-

reported survey data collected by the Australian Bureau of

Statistics in its 2004–2005 National Health Survey [2].

HQoL

HQoL is measured using the SF-36, which comprises 36

items measuring eight distinct health concepts: Physical

functioning; Role physical; Bodily pain; General health;

Vitality; Social functioning; Role emotional; and Mental

health. All scales are transformed to range from 0 to 100,

with a higher score indicating a better health state. The two

component summary measures of the physical (PCS) and

mental (MCS) dimensions were also derived [16].

Potential confounding factors

Considered confounding factors included age, gender,

geographic location (urban versus rural/remoteness),

smoking status, ethnicity or more strictly, having an

aboriginal background, the presence of a severe disability

and educational attainment. These explanatory variables

are known to be directly associated with HQoL [17–22].

The disability variable we used is a measure of the

presence of both disability and chronic disease. It is

based on the interaction of two variables. First one

measuring the presence of a long-term health condition

or disability that has lasted or is expected to last

6 months or more. Respondents were referred to a

showcard listing the types of conditions. The second

variable asked about the severity of the condition. ‘‘Does

your condition/Do your conditions limit the type of work

or the amount of work you can do? IF YES: Using the

scale on SHOWCARD K3 (available on the HILDA

website), could you pick a number between 0 and 10 to

indicate how much your condition[s] limit[s] the amount

of work you can do? An answer of 0 means ‘‘not at all’’

and an answer of 10 means you ‘‘can do nothing’’. The

inclusion of such a measure was necessary to control for

the reverse causation in the relationship between BMI

and health outcome measures that was likely to have

been evident among persons suffering conditions associ-

ated with significant weight loss. This is an approach

most studies have not taken into account, hence adding a

new dimension to our paper. Household income and

employment status were excluded because the capacity to

earn income is well known to be affected by health

status [23, 24], thus rendering the inclusion of income

and employment status variables in single equation

models of health status problematic for satisfying the

exogeneity assumption.

Statistical analysis

Data were summarised using univariate analyses, with the

difference between means of two and three groups assessed

using a t-test and a one-way ANOVA, respectively. Con-

ventional multiple regression was used to examine the

relationship between the SF-36 domains and obesity, with

each SF-36 domain used as a dependent variable in sepa-

rate regression models controlling for age, gender, geo-

graphic location, smoking status, aboriginality, severe

disability and educational attainment. All regression esti-

mates and their associated robust standard errors or confi-

dence intervals have been weighted using a responding

person sample weight to ensure that estimates generated

from the data match known population estimates from

other sources.
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Results

Descriptive statistics for the sample are presented in

Table 1. Less than 1% of men and just 3.5% of women

were classified as underweight while 52.2% of women and

65.9% of men were classified as overweight or obese.

Mean values on each of the eight SF-36 sub-scales by BMI

categories are reported in Table 2. For all SF-36 health

Table 1 Demographic and socio-economic factors and subjective health scores by gender (descriptive statistics)

Variable Men Women P-value

4,877 (50.1) 4,851 (49.9)

Age in years [Mean (SD)] 47.7 (16.4); n = 4,877 49.1 (16.8); n = 4,851 \0.001

BMI in kg-2 [Mean (SD)] 27.1 (5.0); n = 4,681 26.4 (6.2); n = 4,544 \0.001

BMI categories [N (%)]

Underweight (BMI \ 18.5) 42 (0.9) 166 (3.5) \0.001

Healthy (BMI C18.5 to \25.0) 1,476 (33.2) 2,114 (44.3

Overweight (BMI C25.0 to \30.0 1,900 (42.7) 1,392 (29.1)

Obese (BMI C30 to \35) 793 (17.8) 689 (14.4)

Very obese (BMI C35.0 to \40.0) 181 (4.1) 293 (6.1)

Morbidly obese (BMI C 40.0) 55 (1.2) 123 (2.6)

Smoking status [N (%)] \0.001

Never been a smoker 2,021 (41.9) 2,632 (54.9)

Ex-smokers 1,662 (34.4) 1,283 (26.7)

Current smokers 1,147 (23.7) 883 (18.4)

Region [N (%)] NS

Major city 3,256 (66.8) 3,266 (67.3)

Inner regional Australia 1,063 (21.8) 1,048 (21.6)

Outer regional Australia 491 (10.1) 471 (9.7)

Remote/very remote Australia 67 (1.4) 65 (1.3)

Aboriginality [N (%)] NS

Not of indigenous origin 4,811 (98.7) 4,762 (98.2)

Aboriginal/torres strait Islander 66 (1.3) 89 (1.8)

Disability [N (%)] \0.001

Has severe work-limiting disability 122 (2.5) 64 (1.3)

Does not have severe work-limiting disability 4,755 (97.5) 4,786 (98.7)

Education [N (%)] \0.001

Year 11 or less 1,294 (27.1) 1,918 (40.5)

Year 12 603 (12.6) 619 (13.1)

Certificate 3 or 4 1,385 (29.0) 630 (13.3)

Undergraduate 1,047 (21.9) 1,151 (24.3)

Postgraduate 451 (9.4) 421 (8.9)

SF-36 domain scores [Mean (SD)]

Physical functioning 83.4 (23.4); n = 4,761 80.0 (24.4); n = 4,743 \0.001

Role physical 79.2 (36.1); n = 4,748 75.7 (38.0); n = 4,733 \0.001

Role emotional 84.1 (32.3); n = 4,742 82.1 (33.7); n = 4,714 \0.001

Social functioning 83.4 (23.1); n = 4,876 80.6 (24.4); n = 4,845 \0.001

Mental health 75.1 (16.8); n = 4,847 73.0 (17.5); n = 4,822 \0.001

Vitality 62.0 (19.2); n = 4,849 58.1 (20.3); n = 4,822 \0.001

Bodily pain 73.2 (23.9); n = 4,793 70.6 (25.3); n = 4,769 \0.001

General health 67.4 (21.0); n = 4,796 67.4 (22.1); n = 4,753 NS

SF-36 component summary scores [Mean (SD)]

PCS 50.6 (9.9); n = 4,652 49.7 (10.6); n = 4,608 \0.001

MCS 50.5 (9.2); n = 4,652 49.4 (9.9); n = 4,608 \0.001

All data are weighted
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dimensions, people with BMI scores in the healthy range

reported, on average, higher scores than both underweight

and obese people. Further, it can also be seen that among

the overweight and obese population physical and mental

HQoL scores generally decline with BMI. The component

summary measures, however, tell a slightly different story.

While the PCS scores decline with the degree of obesity,

the relationship with MCS, while still statistically signifi-

cant, was much weaker. Indeed, for most categories of

obese people the MCS scores were not noticeably lower

than that for persons with normal BMI.

The results remained broadly consistent after adjusting

for confounding factors, with both underweight and obese

faring relatively poorly on most HQoL indicators (see

Table 3). The notable exception was again the MCS score.

On this measure, none of the obese fared significantly worse

than persons with BMI scores in the healthy range. While not

shown in Table 3, we can also report that other things held

constant: women reported lower physical and mental HQoL

scores than men; HQoL declined with age for all indicators

except mental health and vitality; there was an inverse

relationship between all HQoL outcomes and smoking sta-

tus, HQoL scores mostly rose with educational level; resi-

dence in locations outside of the major cities was associated

with markedly more positive HQoL scores; and the presence

of a severe disability exerted a very large and highly sig-

nificant negative impact on all HQoL outcomes (and the

exclusion of this variable did not greatly affect the estimated

coefficients on the BMI variables).

Discussion

This study found that more than half of Australian adults

are overweight or obese, and obese together with under-

weight people reported poorer HQoL outcomes on all

dimensions than people with normal BMI ranges. We

hypothesised that obese people would report poorer phys-

ical and mental HQoL than those with a BMI that lies in

the healthy range. This hypothesis was partially confirmed;

overweight and obesity were associated with decreasing

levels of both physical and emotional well-being, but the

deterioration in health status was more consistent in the

physical than in other dimensions. Our findings are broadly

consistent with those reported in other studies [4–11]. That

is, obese individuals tend to report poorer physical HQoL

scores than non-obese individuals, but that the two groups

do not differ in terms of psychological functioning or

Table 2 Association between BMI and Subjective Health (persons aged 21 or older)

BMI F P-value

Underweight Healthy Overweight Obese Very obese Morbidly obese

Mean (±SD) Mean (±SD) Mean (±SD) Mean (±SD) Mean (±SD) Mean (±SD)

SF-36 Women

Physical functioning 77.7 (26.4) 85.5 (21.3) 78.9 (24.6) 73.7 (25.7) 71.3 (26.0) 63.1 (26.6) 53.5 \0.001

Role physical 68.9 (41.2) 81.4 (33.9) 75.0 (38.6) 68.3 (41.3) 67.5 (41.3) 60.1 (43.4) 23.0 \0.001

Role mental 74.7 (40.0) 84.5 (31.5) 82.0 (34.0) 79.8 (34.9) 77.9 (36.8) 72.5 (40.5) 7.2 \0.001

Social functioning 73.2 (30.1) 83.1 (22.7) 81.6 (23.7) 76.7 (25.6) 77.6 (26.2) 71.1 (26.9) 16.4 \0.001

Mental health 67.3 (19.5) 73.8 (16.9) 73.5 (17.5) 72.4 (17.1) 72.4 (18.7) 67.6 (19.5) 7.3 \0.001

Vitality 52.7 (25.6) 60.9 (19.4) 58.5 (19.9) 54.4 (20.0) 54.0 (20.7) 47.7 (22.3) 24.4 \0.001

Bodily pain 71.0 (28.3) 75.2 (23.1) 69.7 (26.1) 64.5 (25.6) 62.5 (25.1) 56.4 (27.3) 37.2 \0.001

General health 60.7 (25.5) 71.9 (20.4) 67.8 (22.0) 61.7 (22.0) 59.6 (23.0) 53.1 (23.2) 49.2 \0.001

PCS 49.2 (11.0) 52.1 (9.3) 49.5 (10.7) 46.5 (11.6) 45.6 (10.7) 42.6 (11.6) 55.2 \0.001

MCS 46.0 (11.5) 49.4 (9.5) 49.8 (10.0) 49.4 (10.0) 50.0 (9.9) 47.9 (11.3) 5.0 \0.001

SF-36 Men

Physical functioning 64.9 (32.6) 86.4 (22.4) 84.3 (22.0) 80.8 (23.5) 79.0 (24.1) 66.3 (30.4) 20.0 \0.001

Role physical 54.7 (48.2) 81.7 (34.5) 80.0 (35.7) 77.8 (36.2) 71.5 (39.5) 61.0 (44.1) 9.5 \0.001

Role mental 54.4 (45.2) 85.5 (30.6) 84.5 (31.9) 84.0 (32.8) 82.6 (33.9) 73.8 (41.7) 8.8 \0.001

Social functioning 58.5 (35.5) 84.3 (22.1) 84.7 (22.3) 83.6 (22.4) 80.7 (24.5) 74.1 (29.6) 14.0 \0.001

Mental health 60.4 (28.1) 75.3 (15.5) 76.1 (16.5) 74.6 (17.6) 73.3 (18.0) 70.9 (21.6) 9.2 \0.001

Vitality 44.7 (25.1) 63.7 (18.7) 62.5 (18.9) 60.7 (18.9) 57.4 (19.3) 57.7 (23.7) 13.1 \0.001

Bodily pain 56.3 (31.3) 75.9 (22.8) 73.4 (23.4) 71.4 (23.7) 70.8 (25.4) 59.2 (30.6) 13.1 \0.001

General health 59.0 (26.4) 70.4 (20.5) 67.8 (20.6) 65.0 (20.6) 60.1 (20.6) 51.2 (23.1) 20.6 \0.001

PCS 45.5 (14.1) 52.0 (9.5) 50.7 (9.7) 49.5 (9.6) 48.4 (10.1) 42.9 (12.3) 18.2 \0.001

MCS 46.0 (12.3) 50.3 (8.8) 50.8 (9.1) 50.6 (9.4) 49.9 (9.8) 49.9 (11.5) 2.4 0.0356
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mental HQoL. Our results suggest that in the domains

Mental Health and Role Emotional, it is only the morbidly

obese who score significantly lower than the healthy BMI

group, while on the MCS measure, none of the obese

groups score significantly worse, and indeed, even if we

ignore significance, the point estimates are trivial.

Finally, in line with previous research, our findings con-

firm that being very or morbidly obese and underweight is

detrimental to the physical and psychosocial aspects of

quality of life. In the case of obesity, a study of 4 double-

blind, randomised controlled trials found that moderate

weight loss is associated with noticeably improved HQoL

[25]. It is therefore possible that targeted weight loss inter-

ventions for the obese and programs to prevent weight gain

among healthy individuals would ameliorate many HQoL

dimensions and result in cost savings and extended life

expectancies. For the underweight, recent evidence suggests

that dietary supplements may improve HQoL among healthy

individuals who restrict their food intake to lose weight [26].

Whether this is the case for those suffering from eating dis-

orders is unknown. Further studies are required in this area.
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