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Abstract

Background/Aim: There is an association between patient general 
health, socioeconomic status and fracture incidence. Aim of this study was 
to demonstrate the relation between the socioeconomic and health status 
and the occurrence of fractures in Al-Kindy Hospital residents.
Methods: A prospective cross-sectional study was performed by using 
data collected from fractured patients in Al-Kindy Teaching Hospital / 
Baghdad Orthopaedics Outpatient Clinic, between 12 December 2021 and 
8 March 2022. A hundred patients aged 20 to 75 years were included in 
this study. The data were collected using a researcher-administered ques-
tionnaire, which included items to assess patient’s socioeconomic status 
(accommodations, occupation, income status, level of education, owing 
motor vehicle) and assessed patient’s health status (height, weight, pres-
ence of chronic disease(s), smoking status, alcohol consumption, water 
source quality, sun exposure, nutrition status).
Results: A 100 patients from Al-Kindy Teaching Hospital between the age 
20-75 participated in the study. The incidence of fractures was higher in 
younger and more active males (68 %) than females (32 %). Highest per-
cent appeared in lower group of socioeconomic status (58 %) and in low-
er group of health status (44 %). There was a significant relation between 
health status and body mass index (BMI). Obese and overweight patient 
were the more vulnerable to fractures.
Conclusion: Fractures are more likely to happen to people with low so-
cioeconomic status, low general health status and overweight people.

Key words: Socioeconomic status; Fractures; Body mass index; General 
health.
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Introduction

A fracture refers to the occurrence of a disconti-
nuity or disruption, often seen in the structure of 
a bone. An open or complex fracture is the term 
used when a shattered bone penetrates the skin. 
Fractures often occur as a result of vehicular col-

lisions, accidental falls, or sports-related trau-
mas. Additional factors contributing to bone de-
terioration include inadequate bone density and 
the presence of osteoporosis.1



380

Socioeconomic status refers to the societal posi-
tion or socioeconomic class occupied by a person 
or a collective entity. Socioeconomic status may 
be determined by many factors, including educa-
tion level, occupation, house ownership (weight-
ed by a factor of 0.5), car ownership (weighted by 
a factor of 0.1) and an adjustment for age relative 
to 20 (divided by 100). Additionally, those who 
are retired, jobless, or died are also taken into ac-
count when assessing socioeconomic status.2

The construct is often quantified as a composite 
of educational attainment, financial earnings and 
professional vocation. Analyses of socioeconom-
ic position often uncover disparities in resource 
accessibility, as well as concerns pertaining to 
privilege, power and authority. Individuals with 
less educational attainment may have a higher 
likelihood of encountering risk variables that 
make them susceptible to experiencing a frac-
ture, thereby elevating their potential mortality 
risk associated with such fractures. There is an 
observed correlation between lower educational 
attainment and increased death rates associated 
with fractures. This implies that efforts aimed at 
preventing and treating fractures should priori-
tise those with limited educational backgrounds. 
Moreover, there exists a correlation between 
lower income and an elevated likelihood of ex-
periencing fractures. Nonetheless, there exists a 
dearth of knowledge on the influence of one’s ca-
reer, specifically in terms of its degree of physical 
activity and the socioeconomic status it signifies, 
on the susceptibility to hip fractures in the latter 
stages of life. 

The elucidation of the connections between so-
cioeconomic status and health often revolves 
around three primary causal hypotheses: (i) so-
cioeconomic status serves as a determinant of 
health outcomes, (ii) health outcomes operate 
as determinants of socioeconomic status, or (iii) 
both socioeconomic status and health outcomes 
are influenced by a same underlying element. 
The existence of significant disparities in health 
status is a well-documented phenomenon, both 
among nations categorised as developed or de-
veloping, as well as within individual countries 
across various demographic groupings.3

Aim of this study was to demonstrate the relation 
between the socioeconomic status and the occur-
rence of fractures in Al-Kindy Hospital residents 
and to demonstrate the impact of level of educa-
tion and type of occupation on occurrence of frac-

tures, as well as to determine whether there was 
association between general health and fracture 
incidence and measuring the body mass index 
(BMI) of each patient and determine its effect on 
occurrence of fractures.

Methods

This was a prospective cross-sectional study. 
Data were collected from fractured patients in 
Al-Kindy Teaching Hospital / Baghdad Ortho-
paedics Outpatient Clinic, between 12 December 
2021 and 8 March 2022.

A detailed baseline survey was performed from 
young and middle-aged adults including socio-
economic characteristics (accommodation, occu-
pation, educational level, number of family mem-
bers, income status, owning of motor vehicle). 
The socioeconomic index (SEI) was calculated 
based on careful assessment performed on a par-
ticular reference to:
SEI = education + occupation + house ownership 
x 0.5 + car ownership x 0.1 + (age—20)/100— re-
tired/unemployed/deceased.2

Physical activity, past medical and drug history, 
sun exposure, nutritional status and water source 
quality, lifestyle risk factors (smoking, alcohol 
consuming) were obtained. Smoking behaviour 
recorded as the number of cigarettes smoked per 
day as (heavy, moderate, light). Physical activi-
ty and alcohol consumption were self-reported 
by patients. Anthropometric measures includ-
ed height and weight and BMI was calculated 
(weight (kg) / (height (m) x height (m)). BMI was 
categorised as: underweight, normal weight, 
overweight, obese.4

A 100 patients participated in this survey. Inclu-
sion criteria were patients with fracture, aged 
between 20-75 years. Non-inclusion criteria were 
patients below 20 years of age and where all data 
could not be collected. Informed consent was ob-
tained from all participants verbally and in writ-
ten form. This study was approved but the Scien-
tific and Ethical Committee of Al-Kindy College of 
Medicine with the registration number EA-5842.

Statistical Analysis
Data were presented in tables and graphs. SPSS 
version 25 was used to calculate the associations 
of social and economic factors and various as-
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pects of public health with different age groups 
of the members participating in the study. Data 
were compared by using Chi-square test. P-value 
of < 0.05 was considered statistically significant.

Results

Of the 100 fractured participants 68 % were male, 
32 % were female. Most patients were among young 
age group (49 %) and middle age group (40 %), 
while 11 % were elderly patients (Table 1).

Table 1: Demographic data of the studied sample and their 
socioeconomic index (SEI)

Table 2: The number of family members according to socioeco-
nomic status

BMI: body mass index;

Variable

Socioeconomic 
status

Categories

Number of family 
members

N

N

%

%

BMI

Site of fracture

Gender

Age categories

SEI

Income status

Owning motor vehicle

Health status

Physical activity

Chronic disease

Smoking

Sun exposure

Upper

Middle

Lower

Underweight

Normal weight

Overweight

Obese

Upper extremity

Lower extremity

Others

Male

Female

Young age

Middle age

Elderly

Upper

Middle

Lower

Poor

Intermediate

Good

Very good

No

Yes

Upper

Middle

Lower

No

Yes

Yes

No

Non smoker

Moderate smoker

Heavy smoker

Poor

Intermediate

Good

Very good

None

3 to 5

5 to 10

More than 10

None

3 to 5

5 to 10

More than 10

None

3 to 5

5 to 10

More than 10

68

32

49

40

11

8

34

58

10

52

31

7

52

48

16

40

44

86

14

28

72

47

24

29

14

22

39

25

0

3

5

0

0

19

14

1

1

14

29

14

68.00

32.00

49.00

40.00

11.00

8.00

34.00

58.00

10.00

52.00

31.00

7.00

52.00

48.00

16.00

40.00

44.00

86.00

14.00

28.00

72.00

47.00

24.00

29.00

14.00

22.00

39.00

25.00

0.00

37.50

62.50

0.00

0.00

55.90

41.20

2.90

1.70

24.10

50.00

24.10

1

27

38

34

31

64

5

1.00

27.00

38.00

34.00

31.00

64.00

5.00

Fractures increased with reduced physical activity 
(86.0 % reported lack of exercise) and increased BMI 
(38.0 % were overweight and 34.0 % were obese). 
Majority of the patients reported with lower ex-
tremity fracture - 64.0 % (leg 35 %, foot 17 %, 
thigh 7 %, knee 4 %, pelvis 3 %, ankle 1 %). Fif-
ty-three percent were smokers (moderate smoker 
24.0 % and heavy smoker 29.0 %), 28.0 % of pa-
tients had chronic disease, 14 % reported poor 
sun exposure and 22 % intermediate exposure.

Fractures increased with increased socioeco-
nomic deprivation. This category of people with 
low socioeconomic status 58.0 % included low 
level of education (illiterate 22.4 %, primary 34.5 
%, intermediate 17.2 %, secondary 24.1 % and 
only 1.7 % who got bachelor or higher degree) 
comparing with the category of people with 
higher socioeconomic status where 100.0 % were 
bachelor and higher (Table 2). In crowded houses 
in 50.0 % of cases were 5 to 10 members in the 
house and in 24.1 % more than 10 members. 

Majority low socioeconomic status patients (51.7 %) 
inhabit North Rusafa (Madinah, ALShaab, Jami-
lah, Binouk ,Saba Abkar, Hay Sumer, AL-Thaealiba, 
Al-Hussainiah and others) (Table 3).

Upper class people tended to have higher number 
of bachelor and other higher studies qualifica-
tions as compared with other classes (Table 4). 
People of low socioeconomic class tended to have 
higher number of unemployed people as com-
pared to other classes (Table 5). 

No significant difference was found according to 
Chi-squared test between BMI and different lo-
cation of fractures (upper extremities, lower ex-
tremities, other sites) (Table 6).

Atia et al. Scr Med 2023 Dec;54(4):379-84.
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Table 4: The distribution of educational level according to socio-
economic status

Table 5: The distribution of occupational status according to so-
cioeconomic status

Socioeconomic 
status

Socioeconomic 
status

Level of
education

Occupational 
status

N

N

%

%

Upper

Middle

Lower

Upper

Middle

Lower

Illiterate

Primary

Intermediate

Secondary

Bachelor and higher

Illiterate

Primary

Intermediate

Secondary

Bachelor and higher

Illiterate

Primary

Intermediate

Secondary

Bachelor and higher

Employee

Freelancer

Unemployed

Employee

Freelancer

Unemployed

Employee

Freelancer

Unemployed

0

0

0

0

8

0

1

3

11

19

13

20

10

14

1

8

0

0

18

5

11

2

32

24

0.00 %

0.00 %

0.00 %

0.00 %

100.00 %

0.00 %

2.90 %

8.80 %

32.40 %

55.90 %

22.40 %

34.50 %

17.20 %

24.10 %

1.70 %

100.00 %

0.00 %

0.00 %

52.90 %

14.70 %

32.40 %

3.40 %

55.20 %

41.40 %

Table 3: The residence according to socioeconomic status Table 6: The body mass index (BMI) in patients with fractures

Table 7: The socioeconomic index (SEI) in patients with fractures

p-value was calculated by Chi-squared test;

p-value was calculated by Chi-squared test;

Socioeconomic 
status BMI

BMI

Upper
extremity

Upper
extremity

Lower
extremity

Lower
extremity

Other
site

Other
site

Total

Total

p-
va

lu
e

p-
va

lu
e

Residence 
Site of fracture (N; %)

Site of fracture (N; %)

N %

Upper

Middle

Lower

Underweight

Normal weight

Overweight

Obese

Total

Upper

Middle

Lower

Total

North Rusafa

Karkh

South Rusafa

West Rusafa

Central Rusafa

Outside Baghdad

North Rusafa

Karkh

South Rusafa

West Rusafa

Central Rusafa

Outside Baghdad

North Rusafa

Karkh

South Rusafa

West Rusafa

Central Rusafa

Outside Baghdad

0

11

12

8

31

3

9

19

31

0.693

0.434

1

15

23

25

64

4

22

38

64

0

1

3

1

5

1

3

1

5

0.00

35.48

38.71

25.81

100.00

9.68

29.03 

61.29 

100.00 

1.56

23.44

35.94

39.06

100.00 

6.25

34.38

59.38

100.00 

0.00

20.00 

60.00 

20.00 

100.00 

20.00 

60.00 

20.00 

100.00  

1

27

38

34

100

1.00

27.00 

38.00 

34.00 

100.00 

8

34

58

100

8.00

34.00 

58.00 

100.00 

5

1

0

0

2

0

16

7

6

0

5

0

30

7

10

3

7

1

62.50

12.50

0.00

0.00

25.00

0.00

47.10

20.60

17.60

0.00

14.70

0.00

51.70

12.10

17.20

5.20

12.10

1.70

Discussion

The association between SEI and fracture and 
other musculoskeletal disorder is little under-
stood, despite there being an inverse relationship 
between SEI and most causes of morbidity.

In this study these two variables were chosen 
(socioeconomic status, general health status) due 
to the importance of them to determine whether 
they have a significant relation to the possibility 
of fractures incidence or not. Hypothesis stated 
that people with low SEI and low general health 
status would have a higher incidence rate than 
the others with higher SEI and general health lev-
els.

There were 68 males with an average age of 
35 and 32 females with an average age of 50.4 
years which is acceptable since the incidence of 
fractures are higher in younger and more active 
males than females despite the increasing poten-
tiality of fracture occurring in older females. This 
finding goes with results of study by Khalid5 and 
is in contrast with finding of Kiebzak et al.6

The prevalence of the fracture was higher among 
participants who were with lower socioeconomic 
status (58 %) and lower level of health status (44 %), 
but no significant difference was found between 
groups (Table 7).

Atia et al. Scr Med 2023 Dec;54(4):379-84.
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Moreover, 75 % of females were housewives and 
the rest were working in a relatively safe jobs like 
an employee compared to 52.9 % male workers, 
16.2 % unemployed and 30.9 % employees. It is 
needed to be mentioned that even the safe oc-
cupations (eg, employee) have some kind of risk 
including transportation accidents and so on. Re-
searchers noticed a pattern, so their opinion was 
that the occupation does have an effect on the 
probability of fracture incidence which was ob-
served and found to be significant in this study. 
The more dangerous the occupation a higher 
probability of fracture occur. More male patients 
in this randomly taken sample were observed and 
most of them were prone to more danger than the 
females because of their occupational status. It 
also should be mentioned that most of these pa-
tients with relatively risky occupation belong to 
the low SEI class (when only males were consid-
ered).

In this study most patients were distributed geo-
graphically among the regions of Russafa / Bagh-
dad (84 %) with the majority of their accommo-
dations located in north Russafa (51 %) mainly 
Madinah (Madinah-t-Al-Sadder) and AL-Shaab 
and about 19 % were distributed among south 
and east Russafa mainly Baghdad AL-Jadeda, AL-
Amin, AL-Mashtal and AL-Obaidi and a smaller 
percentage of 14 % and 15 % for central Russafa 
(eg Ziyouna, Karada, AL-Kiffah, Al-Baladiat) and 
Karkh (eg Jihad, AL-Mansur, AL- Salhia, AL-Baiaa, 
AL-Sakan), respectively. It was observed that the 
majority of the patients were from regions known 
for their active lifestyle considering the relation-
ships between their residents and environmental 
interactions of them, this might cause a higher 
probability of getting involved in different acci-
dents that will possibly lead to a higher rate of 
bone fracture incidences among the people living 
in this kind of regions, which goes with findings 
of Li et al.7 It was also noticed that regions with 
more disadvantages would have a higher inci-
dence rate of bone fractures, similar with find-
ings of Lo et al.8

The effect of diet (nutritional status) on the prob-
ability of fracture incidence was also analyses 
and the BMI was chosen as the indicator of this 
variable due to a relatively good indication of  
body fatness.9, 10 Of the 100 patients it was found 
that 34 % were obese, 38 % overweight, 27 % 
normal weight and 1 % underweight and a sig-
nificant relation between the health status and 
the BMI index was found. Therefore, the obese 

participants made about 60 % of the lower health 
status class in this sample which indicates more 
health problems for this group. Some studies sug-
gest that being a bit overweight may not be so bad 
for the individuals.11-13

Moreover, obese patients constitute 39 % of the 
lower extremity fractures and about 25 % of 
the upper extremity fractures which does not 
go with Saverio et al14 as they found that higher 
BMI levels is associated with higher incidence of 
upper extremity fractures (specifically humerus 
bone) but it does go with Ong et al15, 16 who found 
that it is more likely for the obese people to break 
their lower extremity (specifically, ankle) as well 
as the upper extremity.

The 100 patients were arranged in three groups 
depending on the SEI - upper 8 %, middle 34 % 
and lower 58 %. In this study it was notice a high-
er incidence of fracture among the lower class of 
socioeconomic status and that goes with Valentin 
et al.17, 18 Also, most of the fractures of the low-
er class were in the lower extremity which goes 
against Carlen et al who found that the wealthier 
population is at 30 % higher risk of lower extrem-
ity fractures incidence (specifically hip bone frac-
tures).19

As for the general health status, patients were 
also arranged in three groups upper (16 %), mid-
dle (40 %) and lower (with slightly more individ-
uals than the middle group with 44 %). Most of 
the patients were not exercising on regular bases 
(86 %) which does not indicate a good health sta-
tus and that goes with Han et al20 who found that 
higher levels of physical activity are associated 
with fracture prevention.

Limitations
The main limiting factor were the participants, 
most of them were suspicious and almost scared, 
even the individuals who agreed to cooperate 
were giving misleading answers to the questions 
due to cultural or personal reasons such as feeling 
ashamed of the answer. Eg there were only three 
patients who admitted that they have been con-
suming alcohol which is in some way suspicious 
and 47 % individuals responded that they had a 
good diet with a protein source and an amount of 
vegetables but actually 72 % of them were over-
weight and obese so it can be assumed that they 
were ashamed and it necessary to considered 
these results to be potentially misleading.

Atia et al. Scr Med 2023 Dec;54(4):379-84.
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The incidence of fracture is more likely to hap-
pen to people with low socioeconomic status 
and low general health status. The incidence 
of fracture was higher among men which may 
be due to their more active lifestyle. Obese and 
overweight patients were the most vulnerable 
to fractures, with the lower extremity to be 
the most common site of fracture in both of 
them. It was also noticed that the regions with 
a faster and more active lifestyle and regions 
with less advantages were associated with a 
higher incidence of bone fracture among their 
residents.

Conclusion
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