
Prevalence of obesity and affecting
factors in physically disabled adults
living in the city centre of Malatya

Çi�gdem Bozkir,1 Ali Özer,2 Erkan Pehlivan2

To cite: Bozkir Çi�gdem,
Özer A, Pehlivan E.
Prevalence of obesity and
affecting factors in physically
disabled adults living in the
city centre of Malatya. BMJ
Open 2016;6:e010289.
doi:10.1136/bmjopen-2015-
010289

▸ Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2015-010289).

Received 20 October 2015
Revised 23 May 2016
Accepted 22 July 2016

1T.R. Ministry of Health,
Provincial Directorate of
Public Health Obesity Unit,
Malatya, Turkey
2Department of Public Health,
Medicine School, Inonu
University, Malatya, Turkey

Correspondence to
Çi�gdem Bozkir;
bozkircigdem@windowslive.
com

ABSTRACT
Objective: The purpose of this study was to
investigate the prevalence of obesity, and the risk
factors associated with it, in physically disabled adults
living in the city centre of Malatya, Turkey.
Method: This research was designed as a cross-
sectional study conducted on physically disabled
people aged 20–65 years living in the city centre of
Malatya. The prevalence of obesity in disabled people
was within 95% CIs, the power was calculated as 80%,
and the sample size of our population was calculated
as 258 individuals.
Results: The prevalence of obesity was found to be
13.2%. The relationship between disability type and
obesity status was found to be significant. The
prevalence of obesity was 21.3% in visually impaired
people, 17.9% in speech-impaired people, 17.8% in
hearing-impaired people and 6.5% in orthopaedically
disabled people.
Conclusions: Educational interventions on nutrition
and lifestyle can be effective considering the high
prevalence of obesity in visually impaired people, the
prevalence of weakness in orthopaedically disabled
people and the risk related to the area in which body
fat is localised even when body mass index is within
the normal range. Training disabled people in sports
appropriate to their disability type and building
appropriate facilities for those sports might have a
positive effect.

INTRODUCTION
The WHO describes obesity as abnormal
and excessive accumulation of fat in the
body that can be harmful to human health.1

Epidemiological studies have shown that bio-
logical factors and lifestyle factors, such as
nutritional habits, cigarette smoking, alcohol
consumption and lack of physical activity, are
responsible for obesity. Furthermore, demo-
graphic factors, such as age and gender, and
sociocultural factors, such as educational
level and marital status, also have an effect.2

Type 2 diabetes mellitus, hypertension, dys-
lipidaemia and cardiovascular disease are the
most important disorders caused by obesity;

these diseases result in high morbidity and
mortality. In addition, obesity contributes
to predisposing factors in some types of
cancer.3 It is also considered to be a psycho-
somatic disease by some researchers.4

Disability can cause the development of
obesity by limiting physical activity. The
description of ‘disabled’ accepted by the
United Nations General Assembly is: ‘people
who cannot perform the activities that a
normal person should be able to do in his/
her personal or social life by himself/herself
due to a deficiency resulting from a heredi-
tary or acquired abnormality in their physical
or mental status’. The WHO describes ‘dis-
ability’ as a disadvantaged condition that
occurs for a specific individual as a result of
deficiency and that limits and prevents the
individual’s ability to perform activities that
can be considered routine according to his
or her age, gender and social and cultural
situation.5 According to WHO data, 10% of
the world’s population is disabled.6 The
Turkey Disability Survey reported that the
proportion of the total population that is dis-
abled is 12.3%; this means that there are
about 8.5 million disabled people in Turkey.7

Disability is a problem that affects not only
the individual with the difficulty, but also
their family and their immediate society in
economic, social and psychological ways.8 As
obesity brings with it many health problems,
obesity in disabled people should be pre-
vented, since it will further restrict an already

Strengths and limitations of this study

▪ Excluding mentally disabled people because of
the difficulty of communication is a limitation of
this study.

▪ No studies of this type have been carried out in
Turkey before and there are inadequate numbers
of similar studies in the literature.

▪ Obesity further restricts the living space of dis-
abled people and so this topic is significant.
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limited life capacity and increase the disease burden.9

No studies of this type have been carried out in our
country, and few studies have been published at all.
Obesity further restricts the living space of the disabled
and causes many health problems.2 Accordingly, the aim
of this study was to investigate the obesity level of physic-
ally disabled adults and the risk factors associated with
obesity in the city centre of Malatya, Turkey.

MATERIALS AND METHODS
This research was designed as a cross-sectional study,
and it included physically disabled people aged 20–
65 years living in the city centre of Malatya. Approval for
the research was obtained from the ethics committee at
the Iṅönü University Faculty of Medicine. Participants
provided written informed consent to participate. The
expected number of disabled people in Malatya is
12 387, as the population of the city centre is 480 144.10

For calculation of the size of the sample, the prevalence
of obesity in the disabled was taken as 9.5%,11 with 95%
CIs, 80% power and 258 individuals.
The research data were collected between August and

December 2011. To collect the data, we used the list of 595
disabled people registered with the Malatya Municipality
City Council Disabled People Centre and selected 258
using the systematic sampling method, 124 of whom were
orthopaedically disabled, 61 were visually impaired, 45
were hearing impaired, and 28 were speech impaired. To
determine the personal characteristics of the participants,
a questionnaire was filled out by the researcher using the
face-to-face interview method. Information on demo-
graphic characteristics (age, gender, marital status, educa-
tional level, occupation and social security status),
cigarette and alcohol consumption, and lifestyle was col-
lected using the questionnaire. To verify the functionality
of the questions, a pretest was implemented using the
questionnaire on a population of 10 physically disabled
people. After the pretest, any necessary corrections were
made and the questionnaire was finalised.

Nutritional Habits Index
Nutritional habits were measured using the ‘Nutritional
Habits Index’ (NHI), which was developed and revised
by Demirezen and Çosa̧nsu12 and consists of six items.
The intervals that formed according to the total score
obtained from NHI were considered to be the nutri-
tional habits risk level. According to the total score
obtained from the NHI, nutritional habits risk levels
were considered as follows: 0, no risk; 1–6, slight risk; 7–
12, intermediate risk; 13–18, high risk; and 19–24, very
high risk.13

Dutch Eating Behaviour Questionnaire
Emotional eating behaviour—a sub-scale of the Dutch
Eating Behaviour Questionnaire (DEBQ), which consists
of 13 questions—was used to measure the eating habits
of the participants. The items on the questionnaire were

measured with a five-point Likert scale: 1, never; 2,
rarely; 3, sometimes; 4, often; 5, very often. A choice of
‘there is no interest’ was also presented for the items.
The DEBQ was developed by Van Strein et al14 in 1986.
Turkish validity and reliability studies were conducted by
Bozan with a population of university students.15

Nottingham Health Profile
The Nottingham Health Profile (NHP) was developed in
the Department of Public Health at the Nottingham
University Faculty of Medicine in 1975.16 In this question-
naire, patients are asked to respond to the questions with
‘Yes’ or ‘No’. The instrument consists of six parts and a
total of 38 questions. Eight questions relate to pain and
physical activity, five to sleep, three to tiredness, five to
social isolation, and nine to emotional reactions.17 18

According to the method developed by Alonso et al,
NHP scores are calculated as follows: ‘No’ answers from
all questions in one dimension are scored with 1 and
‘Yes’ answers from all questions are scored with 0.19 Next,
the total number of positive answers in each dimension is
divided by the total number of questions in that dimen-
sion, and then the result obtained is multiplied by 100.
Consequently, probable results between 0 and 100 are
obtained. A score approaching 100 expresses low per-
ceived health status.20 Adaptation of the NHP and its psy-
chometric characteristics to a Turkish population was
performed by Küçükdeveci et al.17

Anthropometric measurements
Height and weight of the participants were measured in
order to calculate their body mass index (BMI). Height
was measured in participants with bare feet juxtaposed
to each other, with the back of the head, dorsa, buttocks
and back of the heels leaning against a flat wall, standing
upright and from the top of the head to the soles of the
feet. Weight of participants who did not have a disability
that prevented them from standing was measured with
platform scales sensitive to 0.1 kg. While measurements
were taken, clothes had to be as thin as possible and
the feet had to be bare. Waist circumference was mea-
sured with a tape measure from the lowest rib to the
middle point of the distance between the crista iliaca
anterior superior. Height and waist circumference were
measured to the nearest centimetre. To prevent variation
between participants, measurements were taken by one
researcher. BMI was calculated by dividing body weight
in kilograms by the square of body height in metres.
BMI and waist circumference were evaluated according
to the WHO classification.21

Upper arm circumference, knee-deep and waist cir-
cumference of orthopaedically disabled participants who
could not stand were measured to obtain height and
weight. The results of these measurements were put in
the formulas in table 1 and the heights and weights of
the participants were determined.22
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Evaluation of data
All the data obtained from the research was evaluated
using SPSS 15.0 for Windows. Appropriate descriptive
values were given for qualitative and quantitative vari-
ables. Qualitative variables were expressed as number
(%); quantitative variables with normal distribution
were expressed as mean±SD and those that were not
normally distributed were expressed as minimum,
median and maximum. The Kolmogorov-Smirnov test
determined that the data on age and BMI, which were
obtained by measurement, were normally distributed
(p>0.05), and the other data were not (p<0.05). For
analysis of qualitative data, the Mann-Whitney U test
and Kruskal-Wallis test, which are non-parametric tests,
and a Bonferroni-corrected Mann-Whitney U test, as a
post hoc test, were used. For analysis of quantitative
data, the Pearson χ2 and Fisher exact tests were used.
p<0.05 was accepted as significant in all statistical
evaluations.

RESULTS
The gender distribution of the participants was 28.7%
female and 71.3% male. Their ages ranged between 20
and 65 years (mean±SD 38.1±10.4). It was observed that
43% of the participants had disabilities in the range 26–
50%, and 11.3% had disabilities at 25% or below. With
regard to marital status, 52.7% of the participants were
married, 38.8% were single and 8.5% were widowed. It
was found out that 18.2% of the sample did not gradu-
ate from any school, 29.8% graduated from elementary
school, 38.0% graduated from secondary school, and
14.0% had an associate or bachelor degree. Analysis of
social security status showed that 50% had insurance
from the Social Security Institution (SSI) and 8.5% had
no social security (table 2).
Analysis of the habits of the sample according to dis-

ability type showed that the difference between the parti-
cipants who smoked and those who did not was not
significant (p>0.05). It was observed that 71% of the
orthopaedically disabled participants, 86.9% of the visu-
ally impaired participants, 73.3% of the hearing
impaired participants, and 75% of the speech impaired
participants did not do any exercise, and the differences
were found to be significant (p<0.05).

Looking at BMI classifications, 21.3% of the visually
impaired participants, 17.9% of the speech impaired
participants, 17.8% of the hearing impaired participants
and 6.5% of the orthopaedically disabled participants
were in the obese category; the difference between the

Table 1 Determination of height and body weight of orthopaedically disabled and bedridden patients (aged between

19 and 80)22

Age (years) Male Female

Height

19–59 (KD×1.88)+71.85 (KD×1.86)−(A×0.05)+70.25
60–80 (KD×2.08)+59.01 (KD×1.91)−(A×0.17)+75.00

Body weight

19–59 (KD×1.19)+(AC×3.21)−86.82 (KD×1.01)+(AC×2.81)−66.04
60–80 (KD×1.10)+(AC×3.07)−75.81 (KD×1.09)+(AC×2.68)−65.51

A, age (years); AC, arm circumference (cm); KD, knee-deep (cm).

Table 2 Demographic characteristics of the research

group

Characteristic n %

Gender

Male 184 71.3

Female 74 28.7

Age (years)

20–24 23 8.9

25–29 38 14.7

30–34 42 16.3

35–39 45 17.4

40 or above 110 42.6

Disability type

Orthopaedic 124 48.1

Visual 61 23.6

Hearing 45 17.4

Motor Speech 28 10.9

Disability proportion

0–25 29 11.3

26–50 111 43.0

51–75 69 26.7

76–100 49 19.0

Marital status

Married 136 52.7

Single 100 38.8

Widowed 22 8.5

Educational level

Below elementary 47 18.2

Elementary 77 29.8

Secondary 98 38.0

Associate/bachelor degree 36 14.0

Social security

SSI 129 50.0

Self-employment 20 7.8

Retirement fund 60 23.2

Green Card (health card for uninsured

people in Turkey)

27 10.5

None 22 8.5

Total 258 100

SSI, Social Security Institution.
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groups was significant (p<0.05). It was determined that
7.7% of the total participants performed regular exer-
cise, 16.7% sometimes performed exercise, and 75.6%
did no exercise. A normal weight was found for 60% of
the participants who did regular exercise, 58.1% of
those who sometimes performed exercise, and 37.4% of
those who did not do exercise. The differences between
the groups were significant (p<0.05) (table 3).
When the daily eating habits of the participants were

investigated, it was found that 86.0% ate breakfast,
79.1% ate lunch and 97.7% ate dinner. Evaluation of
BMI intervals according to snacking habits showed that
68.4% of participants who ate brunch everyday were of
normal weight, 66.7% of participants who had a mid-
afternoon snack everyday were of normal weight, and
45.8% of participants who had a supper-time snack
everyday were of normal weight. A significant relation-
ship was found between BMI range and regular con-
sumption of lunch and snacks (p<0.05).
Of the orthopaedically disabled participants in the

sample, 32.3% were male with waist circumference in
the risky range, while 35.7% of the speech impaired
participants were female with waist circumference in the
risky range. Just over half (53.3%) of the hearing
impaired participants were male with waist circumfer-
ence <94 cm, and 17.8% of the hearing impaired were
female with waist circumference <80 cm. The difference
between these groups was significant (p<0.05). Of the
participants whose disability proportions were in the
interval 76–100%, 36.7% were male with waist circumfer-
ence >94 cm, and 16.3% were female with waist circum-
ference >80 cm. The same rates were 13.8% and 24.1%,
respectively, among participants whose disability

proportions were in the interval 20% or below. These
differences were significant (p<0.01) (table 4).
Analysis of risk level of NHI scores according

to gender showed that 59.2% of the male participants
were in the high-risk range, 38.6% were in the
intermediate-risk range, and 2.2% were in the low-risk
range, while 29.7% of the female participants were in
the high-risk range, 58.1% were in the intermediate-risk
range, and 12.2% were in the low-risk range (p<0.01).
The relationship between NHI score risk levels was not
significant according to the disability type of the partici-
pants in the working group (p>0.05). When NHI risk
status was analysed according to BMI, 88.2% of the
obese participants, 51.5% of the pre-obese participants,
40% of the normal participants and 41.2% of the under-
weight participants were found to be in the high-risk
range, and the difference between the groups was sig-
nificant (p<0.01) (table 5).
When the median DEBQ scores were analysed in

terms of gender of the participants, it was found that
the median score of the women was 14 and the median
score of the men was 6. The difference between the
groups was significant (p<0.01). When analysed in terms
of disability type, it was found that the median DEBQ
score was 12 for the orthopaedically disabled partici-
pants, 10 for the speech impaired participants, and 9 for
the hearing impaired participants. However, the differ-
ence between the groups was not significant (p>0.05).
When median DEBQ scores were analysed in terms of
disability proportion, the median score was 4 for the par-
ticipants whose disability proportion was >75%, which
was significantly smaller than that of participants whose
proportions were in the other intervals (p<0.05).

Table 3 BMI distribution according to disability type, disability proportion and exercise status

BMI classifications

Underweight Normal Pre-obese Obese Total

n %† n %† n %† n %† N %‡ p Value*

Disability type

Orthopaedic§ 16 12.9 61 49.1 39 31.5 8 6.5 124 48.1

0.001Seeing§ 0 0 16 26.2 32 52.5 13 21.3 61 23.6

Hearing 0 0 24 53.3 13 28.9 8 17.8 45 17.4

Speaking 1 3.6 9 32.1 13 46.4 5 17.9 28 10.9

Disability proportion

0–25§ 0 0 11 38.0 16 55.1 2 6.9 29 11.3

0.0126–50 4 3.6 40 36.0 46 41.4 21 19.0 111 43.0

51–75 6 8.7 33 47.9 23 33.3 7 10.1 69 26.7

76–100 7 14.3 26 53.1 12 24.5 4 8.1 49 19.0

Regular exercise

Yes 0 0 12 60.0 8 40.0 0 0 20 7.7 0.04

No§ 16 8.2 73 37.4 78 40.0 28 14.4 195 75.6

Sometimes 1 2.3 25 58.1 11 25.6 6 14.0 43 16.7

Total 17 6.6 110 42.6 97 37.6 34 13.2 258 100

*Fisher exact test. Bold indicates significance.
†Line percentage.
‡Column percentage.
§The groups that make the difference.
BMI, body mass index.
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Analysis of median DEBQ scores in terms of BMI
showed that the underweight participants were in the
interval of 8.4±6.6, the normal participants were in the
interval of 8.8±8.5, the pre-obese participants were in
the interval of 9.3±8.5, and the obese participants were
in the interval of 7.8±10.0. The difference between the
groups was not significant (p>0.05) (table 6).

When the median NHP scores were analysed accord-
ing to gender, it can be seen in table 6 that the median
score was 10.5 for the men and 5.2 for the women. The
difference between the groups was not significant
(p>0.05). When the median NHP score was analysed
according to disability type, a significantly higher score
(31.5) was found for orthopaedically disabled

Table 5 NHI risk status according to diverse variables

NHI risk status

Low Intermediate High

Variable n % n % n % p Value

Gender

Male 4 2.2 71 38.6 109 59.2

0.001†Female 9 12.2 43 58.1 22 29.7

Marital status

Married 1 0.7 59 43.4 76 55.9

0.002‡Single 12 12.0 45 45.0 43 43.0

Widowed* 0 0 10 45.5 12 54.5

Disability type

Orthopaedic 10 8.1 63 50.8 51 41.1

0.078‡Seeing 1 1.6 23 37.7 37 60.7

Hearing 1 2.2 17 37.8 27 60.0

Speaking 1 3.6 11 39.3 16 57.1

Disability proportion

0–25 0 0 19 65.5 10 34.5

0.003‡26–50* 3 2.7 37 33.3 71 64.0

51–75 5 7.2 35 50.7 29 42.0

76–100 5 10.2 23 46.9 21 42.9

BMI classification

Underweight 0 0 10 58.8 7 41.2

0.001‡Normal* 11 10.0 55 50.0 44 40.0

Pre-obese 0 0 47 48.5 50 51.5

Obese 2 5.9 2 5.9 30 88.2

*The groups that make the difference. Bold indicates significance.
†Mann-Whitney U Test.
‡Kruskal Wallis Test.
BMI, body mass index; NHI, Nutritional Habits Index.

Table 4 Waist circumference according to type of disability and disability proportion

Waist circumference (cm)

Male Female

<94 ≥94 <80 ≥80
n % n % n % n % p Value†

Disability type

Orthopaedic* 54 43.5 40 32.3 15 12.1 15 12.1 0.026

Seeing* 22 36.1 19 31.1 5 8.2 15 24.6

Hearing* 24 53.3 8 17.8 8 17.8 5 11.1

Speaking* 11 39.3 6 21.4 1 3.6 10 35.7

Disability proportion

0–25 9 31.0 4 13.8 9 31.0 7 24.2 0.001

26–50* 53 47.7 34 30.6 6 5.4 18 16.2

51–75* 26 37.7 17 24.6 14 20.3 12 17.4

76–100* 23 46.9 18 36.7 0 0 8 16.3

Total 111 43.0 73 28.3 29 11.2 45 17.4

*The groups that make the difference
†Fisher exact test. Bold indicates significance.
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participants than for participants with other types of dis-
ability (p<0.01). The difference between the others was
not significant (p>0.05). Analysis of median NHP score
according to BMI showed that the average scores of the

underweight and normal weight participants were sig-
nificantly higher than those of the pre-obese and obese
participants (p<0.01) (table 6).
When the median scores obtained for the NHP sub-

scale, social isolation, were analysed according to disability
type, the median for orthopaedically disabled participants
was 20, which was significantly higher than for the other
types of disability (p<0.01). While the median score of the
participants whose disability proportion was 25% or below
did not differ significantly from those whose disability pro-
portion was in the range 26–50% (p>0.05), it is signifi-
cantly smaller than that of the participants whose disability
proportion was 50% or above (p<0.01).

DISCUSSIONS
Obesity is a complex disease which involves many psy-
chological problems in addition to eating disorders,
metabolic disorders and lack of physical activitiy.23 It has
become an important issue on which emphasis must be
placed because of its gradual proliferation and early
deaths due to medical complications over the last 15
years.24 25 The WHO reported that the prevalence of
obesity increased by 50% and reached 300 million in the
world between 1995 and 2000.26 The relationship of
obesity to morbidity and mortality has become a public
health issue on a global scale, meaning that increasing
attempts to prevent obesity must be obligatory.
We observed that, in our sample, 42.6% of the dis-

abled were 40 years old or more, and there was no sig-
nificant relationship between distribution of disability
type and age. However, when looked at by specific dis-
ability type, an increase in parallel with age was observed
for disability proportion in the visually impaired,
hearing impaired and speech impaired participants,
which showed rates that all went up, although the
number of orthopaedically disabled participants aged
40 years old or more was few. When age was considered
according to disability proportion, it could be seen that
disability proportion increased in parallel with the age.
When disability proportion was analysed in terms of age
in the Turkey Disability Survey, it was noticed that dis-
ability proportion rose in parallel with age in the ortho-
paedically disabled, visually impaired and hearing
impaired.7 Increases in disability proportion in parallel
with age for disabled people may be due to deterior-
ation in visual, hearing and speaking function.
In our study, no significant relationship was found

between educational level and disability type. The rate
of illiterate people or people who are literate but did
not graduate from elementary school was 19.4% for
orthopaedic disability, 16.4% for visual impairment, and
21.4% for speech impairment. In the Turkey Disability
Survey, the rate of illiterate people who were 6 years old
or more was 36.3% in the orthopaedically disabled, visu-
ally impaired, hearing impaired, speech impaired and
mentally disabled. This rate is 12.9% in the total popula-
tion. Therefore, the rate of illiterate people among the

Table 6 DEBQ score and NHP score distribution

according to diverse variables

Variable Min Median Max AM±SD p Value

DEBQ

Gender

Male 0 6 32 7.5±8.2

0.001†Female 0 14 39 12.0±8.7

Marital status

Married 0 5.5 27 7.6±8.0

0.07‡Single 0 12.5 30 10.2±8.1

Widowed 0 6 39 10.1±12.2

Disability type

Orthopaedic 0 12 32 9.1±7.7

0.18‡Seeing 0 0 39 7.2±8.9

Hearing 0 9 30 9.4±9.7

Speaking 0 10 27 10.1±9.5

Disability proportion

0–25 0 12 29 11.3±9.0

0.021‡26–50 0 12 39 9.5±9.6

51–75 0 11 23 9.2±7.7

76–100* 0 4 15 5.5±5.8

BMI classification

Underweight 0 12 18 8.4±6.6

0.60‡Normal 0 7 32 8.8±8.5

Pre-obese 0 12 30 9.3±8.5

Obese 0 0 39 7.8±10.0

NHP

Gender

Male 0 10.5 71.0 20.2±20.9

0.050†Female 0 5.2 55.2 13.9±17.1

Marital status

Married* 0 5.2 71.0 13.3±19.2

0.001‡Single 0 18.4 65.7 21.9±19.5

Widowed 0 34.2 65.7 33.7±16.5

Disability type

Orthopaedic* 0 31.5 65.7 32.1±18.3

0.001‡Seeing 0 2.6 71.0 5.7±12.9

Hearing 0 2.6 71.0 6.0±11.5

Speaking 0 2.6 18.4 4.9±6.6

Disability proportion

0–25a 0 2.6 39.4 7.1±10.5

0.001‡26–50a 0 2.6 71.0 10.5±17.3

51–75b 0 15.7 65.7 22.0±19.7

76–100c 0 39.4 65.7 37.6±15.6

BMI classification

Underweighta 0 34.2 65.7 33.1±16.9

0.001‡Normala 0 15.7 71.0 23.5±21.6

Pre-obeseb 0 5.2 65.7 12.9±16.8

Obeseb 0 5.2 65.7 10.2±16.3

*Groups that make the difference.
†Mann-Whitney U Test.
‡Kruskal Wallis Test.
a, b and c are different from each other. Bold indicates
significance.
AM, arithmetic mean; BMI, body mass index; DEBQ, Dutch Eating
Behaviour Questionnaire; NHP, Nottingham Health Profile.
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orthopaedically disabled, visually impaired, hearing
impaired, speech impaired and mentally disabled is
higher than that in the total population: while nearly
one in ten of the total population was illiterate, this
number increased to four in ten for the disabled. When
the educational level was analysed, no significant differ-
ence was found between the rate of the participants who
graduated from elementary school and participants who
were orthopaedically disabled, visually impaired, hearing
impaired, speech impaired, mentally disabled and who
had chronic illnesses.7

It was seen in our sample that 46.8% of the ortho-
paedically disabled participants were unemployed, stu-
dents or housewives, 24.2% were self-employed, 15.3%
were workers, 5.6% were civil servants and 8.1% were
retired. In the Turkey Disability Survey, the rate of par-
ticipation in the labour force of orthopaedically dis-
abled, visually impaired, hearing impaired, speech
impaired and mentally disabled people was 21.7%.7 The
results are compatible with the findings of our study.
It was determined in our study that 50% of the partici-

pants had the security of SSI, 23.3% had the security of
a retirement fund, 10.5% had the security of a Green
Card (health card for uninsured people in Turkey),
7.8% were self-employed, but 8.5% had no social secur-
ity. In the Turkey Disability Survey, it was observed that
47.6% of the orthopaedically disabled, visually impaired,
hearing impaired, speech impaired and mentally dis-
abled participants had social security. It is seen that
56.6% of orthopaedic, seeing, hearing, speaking and
mentally disabled people of the overall population were
registered with SSI, 19.3% were registered with a retire-
ment fund, and 24.2% were registered with a self-
employment fund.7 These are compatible with the
results of our study.
The prevalence of obesity was found to be 13.2% in

our study. Among non-disabled people this rate varies,
reported to be 44.4% in a study in 2000, 22% in 1999,
16.4% in 1990, and 38.2% in the study of Fouad
et al.2 27–29 In the study of Turan et al,13 obesity preva-
lence was found to be 13.7% in vocational high school
students. In a study carried out with disabled students
aged between 13 and 22 in Japan, body fat proportion
was evaluated, and it was found that 18.5% of students
had body fat proportions above 30%.9 While it is pre-
dicted that obesity prevalence ranges between 25% and
31% in disabled adults in the USA, it is anticipated that
the rate in people with no disability ranges between 15%
and 19%.30 Although our results are compatible with
these other studies, it is only a sample and does not rep-
resent the entire society that is at risk.
The relationship between disability type and obesity

status was found to be significant. Obesity prevalence
was found to be 21.3% in visually impaired participants,
17.9% in speech impaired participants, 17.8% in
hearing impaired participants and 6.5% in orthopaedic-
ally disabled participants. In a study conducted on dis-
abled students in Japan, obesity prevalence was found to

be significantly lower in orthopaedically disabled partici-
pants than in participants with other types of disability.
Insufficient nourishment is thought to be the reason of
this difference.9 The result is compatible with the find-
ings of our study.
Even though the relationship between obesity status

and eating breakfast and dinner regularly was not found
to be significant, obesity status was lower in disabled par-
ticipants who were eating three main meals every day.
The study of Kuyumcu31 reported that there was no sig-
nificant relationship between obesity status and the
regular consumption of three main meals every day,
which is similar to our study. The study of Sözen et al32

revealed no relationship between BMI and skipping
meals, which differs from our study. This is thought to
result from different samples. In the study of Deveci
et al,33 no statistical relationship was reported between
obesity status and skipping a meal.
In our study, obesity prevalence was found to be

13.7% in disabled participants who ate lunch every day,
27.3% in those who ate no lunch, and 37.8% in those
who sometimes ate lunch. Obesity prevalence was signifi-
cantly lower in the disabled participants who ate lunch
every day. While the relationship between obesity status
and consumption of snacks was found to be significant,
the relationship between obesity status and consumption
of mid-afternoon and mid-morning snacks was negative
and the consumption of a supper-time snack was posi-
tive. This is thought to result from the types, amounts
and timing of supper-time snacks. In the study of Turan
et al,13 skipping breakfast came first, with 23.3% of parti-
cipants who skipped meals and 54.7% of participants
who did not eat snacks between main meals. In this
study, it was reported that there was a significant rela-
tionship between obesity prevalence and skipping meals
and that obesity incidence was higher in participants
who skipped meals.
In our study, 7.7% of the sample took regular exercise,

and obesity is not observed in people who take regular
exercise. It was seen that 14% of participants who some-
times took exercise and 14.4% of participants who did
not take any exercise were obese, and the relationship
between exercise and obesity status was found to be sig-
nificant. Karacan et al34 found out that taking regular
exercise affects BMI positively downstream.
Analysis of risk level classification of NHI scores in

terms of gender showed that 59.2% of the men were in
the high-risk range, 38.6% were in the intermediate-risk
range, and 2.2% were in the low-risk range. This com-
pares with 29.7% of the women in the high-risk range,
58.1% in the intermediate-risk range, and 12.2% in the
low-risk range (p<0.01). When the risk level of nutrition
habits was analysed in terms of marital status, it was
observed that 55.9% of the married participants, 54.5%
of the widowed participants and 43% of the single parti-
cipants were in the high-risk range (p<0.05).
When the risk level classification of NHI scores of the

sample was analysed in terms of disability proportion,

Bozkir Çi�gdem, et al. BMJ Open 2016;6:e010289. doi:10.1136/bmjopen-2015-010289 7

Open Access



64% of participants whose disability proportion was in
the 26–50% interval were in the high-risk range com-
pared with 34.5% of those whose disability proportion
was below 25% (p<0.05).
The affective eating behaviour sub-scale of the DEBQ

was used to evaluate emotional conditions of the sample.
In the literature, it is accepted that there is a mutual
interaction between state of mind and eating habits, and
eating behaviour may change according to feelings such
as anxiety, joy, sorrow, anger and depression.35 36

When the median DEBQ score was analysed in terms
of gender, it was found out that the median score was 14
for female participants and 6 for male participants, with
the difference between the groups being significant
(p<0.01). We speculate that this difference may be
because women’s feelings change more often than
men’s. When the median DEBQ score was analysed in
terms of marital status, they were found to be 5.5, 12.5
and 6 for married, single and widowed, respectively. The
median score of the single participants was significantly
higher than of the widowed and married participants
(p<0.05). We assume that the single participants’ feeling
lonely might account for this difference.
When the median DEBQ score was analysed in terms

of disability type, orthopaedically disabled participants
had a score of 12, the speech impaired had a score of 10,
and the hearing impaired had a score of 9, and the dif-
ference between them was not significant. Analysis of the
median DEBQ score in terms of disability proportion
showed it was 4 for participants whose disability propor-
tion was above 75%, which was significantly lower than
for those whose disability proportions were in the other
ranges (p<0.05). It is believed that this difference may be
because those whose disability proportion is in this range
are not left alone, as they are in need of special care.
When the median score of NHP was analysed in terms

of BMI intervals, it was seen that the mean scores of the
underweight and normal weight participants were
higher than those of the pre-obese and obese partici-
pants (p<0.01).
Analysis of median NHP score in terms of marital

status revealed a score of 34.2 for widowed participants,
18.4 for single participants, and 5.2 for married partici-
pants (p<0.01). This might reflect the loneliness of the
single and widowed. When the median NHP score was
analysed in terms of gender, the score of the orthopaed-
ically disabled participants was significantly higher than
that of participants with other types of disability. The dif-
ference between the others was not significant (p>0.05).
It is believed that this difference may be because ortho-
paedically disabled participants have some muscle and
bone pain.
The difference between scores obtained for the sub-

scale of social isolation was not found to be significant
(p>0.05). Analysis of average scores by age group
showed that participants aged between 25 and 29 (mean
23.6±21.7) had significantly higher scores than those in
the 20–24 and 40 or above age groups. When the

participants’ habits of taking exercise were analysed, the
difference between participants who took regular exer-
cise and those who sometimes took exercise or did no
exercise was significant.
Yolgösteren compared the NHP scores of disabled

people who did or did not do sport.37 It was found that
doing sport led to higher total scores and quality of life
improved remarkably. Evaluation in terms of sub-groups
of NHP revealed that social isolation was a factor that
affected group members not doing any sport. Social iso-
lation of individuals who do sport declines as their social
acknowledgement increases, a result similar to the find-
ings of our study.

CONCLUSIONS
In our study, it is seen that obesity prevalence in physic-
ally disabled adults living in the city centre of Malatya,
Turkey was 13.2%. The biggest obesity prevalence
(21.3%) according to disability type was found in visually
impaired participants (p<0.01). However, the frequency
of male and female participants whose waist circumfer-
ences were considered to be in the risky range was great-
est in orthopaedically disabled participants (p<0.05). It
was found that 19% of participants whose disability pro-
portions were in the range 26–50% were obese
(p<0.05). Obesity prevalence increased among partici-
pants who did not engage in regular exercise (p<0.05).
As obesity emerges as an important health problem in

developed and developing countries, with increasing
prevalence, it has an even greater negative effect on the
quality of life of disabled people. We hope that our
study draws attention to obesity in disabled people, so
that more research is carried out in many countries
around the world.
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