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Abstract
Background and Purpose: Obesity and Diabetes Mellitus type two (DMII)
have a known association. Yet, the socio-demographic predictors of obesity in
special populations such as people who have DMII remain unclear. The purpose of this study was to determine the socio-demographic predictors of obesity among adults who have DMII. Materials and Methods: This was a descriptive cross-sectional study targeting 488 adult clients who had the diagnosis of DMII. The participants were asked to complete a survey covering
demographic and clinical variables of age, gender, employment, income,
education, weight, height, medical insurance, duration of diabetes and type of
treatment taken to control diabetes. Besides, Body Mass Index (BMI), the dependent variable, was calculated. Descriptive statistics were used to present
clients’ socio-demographic and clinical characteristics. Univariate Binary logistic regression was used to determine the socio-demographic predictors of
obesity. Results: Results showed that age, household income and employment were independent predictors of BMI in adults who have DMII. Gender
and level of education were not significant predictors of higher BMI. Conclusion: Those results suggest that understanding of the contributing variables
of obesity in adults who have DMII can help identify the at-risk groups allowing for early diagnosis and establishment of effective prevention and
management plans.
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1. Introduction
Diabetes global prevalence among adults over 18 years has risen from 4.7% in
1980 to 8.5% in 2014. The number of people who have diabetes was 422 million
DOI: 10.4236/ojn.2018.88043
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in 2014, 90% of them have DMII [1]. In middle and low income countries, the
number of people who have DMII is increasing exponentially and is considered
an eminent threat on healthcare systems and resources [2]. Alongside, Diabetes
has many serious long term health consequences such as retinopathy with potential loss of vision; nephropathy, peripheral and central neuropathy, acute
coronary syndrome, hypertension and cerebrovascular diseases [3].
Major risk factors of DMII include positive family history, race, older age,
high blood pressure, dyslipidemia, inactivity and sedentary life style [4]. Many of
these factors are connected to obesity which can explain, in part, the association
between obesity and DMII [5]). It is estimated that about 90% of people who
have DMII aged (16 - 54) years have overweight or obesity which is seriously indicative of a problem in that area [6]. In adults who have overweight or obesity
and are at risk for DMII, lifestyle modifications can reduce 2.5 to 5.5 kg of body
weight in two or more years, cutting the incidence of DMII by 30% to 60% [7]
[8]. Those findings suggest that weight reduction measures are a necessity not
only for people who have DMII but also for those at risk [9].
This research examined the socio-demographic predictors of obesity in adults
who have DMII because of the apparent swinging when looking into the available evidence. Correlations between weight and studied socio-demographic
variables like age, gender, education, income and employment were not, most of
the time, a clear cut positive or negative. On the contrary, correlations were redundant when different populations/population slices were studied or when different population characteristics were surveyed and their moderating effects
were entered into the correlation equations [10] [11]. Worth telling, that this is a
precedent study in terms of focusing attention on obesity predictors in adults
with DMII. In fact, identifying predictors of obesity in special populations can
guide policy makers to lead timely and wise health resource utilization and disease prevention efforts.
The study purpose was to determine whether socio-demographic characteristics including age, gender, education, income and current employment status
can predict obesity in adults who have DMII after controlling for having medical
insurance, duration of diabetes mellitus and type of prescribed medical treatment. No hypotheses were set due to lack of supportive consistent literature in
that research area.

2. Materials and Methods
2.1. Subjects and Study Design
This was a descriptive cross-sectional study targeting adult clients who have
DMII. It was conveniently sampled and included 488 Jordanian participants who
were recruited from diabetes outpatient clinics in four major cities which are:
Amman, Zarqa, Russeifah and Mafraq between June 2015 and November 2016.
Sample size was calculated in accordance with univariate binary logistic regression tables. The participants were twenty years or above, Arabic literate and had
a confirmed diagnosis of DMII. There was an eligibility check carried out by reDOI: 10.4236/ojn.2018.88043
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ferring to the medical file to make sure that the participants had the diagnosis of
DMII. The eligible subjects were asked to sign a consent form after having a detailed explanation about the purpose of the study.

2.2. Measures
The participants were asked to complete a demographic/clinical data sheet. The
sheet is single page, phrased in Arabic, reviewed by clinical and language specialists, checked for face validity by piloting, anonymous, and only numbered for
the documentation purpose. It included variables of age, gender, employment,
income, education, weight, height, medical insurance, duration of diabetes and
the type of treatment taken to control diabetes. The participants were recruited
from the internal medicine, endocrinology and diabetes clinics during the waiting time. The eligible approving participants were accompanied to a calm spot
near the waiting room and filled the demographic/clinical data sheet. The process took five minutes. The confidentiality, right to withdraw and no harm principles were assured throughout the process.
After data sheets were filled, the participants weight was measured using a
properly functioning weighing machine and length was taken by a standard
measuring tape in order to calculate and document their Body mass index
(BMI). BMI can be used for population assessment of overweight and obesity in
variable medical contexts. This is because BMI calculation requires only height
and weight; it is inexpensive and easy to use for clinicians and for the general
public [12]. BMI is calculated by taking a person’s weight in kilograms and dividing it by the person’s squared height in meters. Obesity is defined as BMI
greater than or equal to 30% [13].

2.3. Data Analysis
SPSS software for Windows version 17.0 was used for data analysis (SPSS Inc.,
Chicago, Illinois). Descriptive statistics were used to present clients’ socio-demographic and clinical characteristics. Data were summarized using frequencies and percentages for categorical variables while means and standard
deviations were used to describe continuous variables.
Binary logistic regression was used to determine the socio-demographic
predictors (age, gender, level of education income and employment status) of
obesity after controlling for having medical insurance, duration of diabetes
mellitus and type of prescribed medical treatment. All socio-demographic and
clinical variables were entered together into the binary logistic regression
analysis in one block. A p-value of ≤0.05 was used to determine statistical significance.

3. Results
3.1. Sample Characteristics
Socio-demographic and clinical characteristics of clients are presented in Table
1. Their average age was 60 ± 10.2 years (range 23 - 89) and around half of them
DOI: 10.4236/ojn.2018.88043
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Table 1. Patients’ Characteristics (n = 488).
Age (years)

60.0 ± 10.2

Male

261 (53.5)

Houshold income*
Low income

390 (79.9)

Average income or higher

98 (21.1)

Level of education
Less than high school

243 (49.8)

High school

167 (34.2)

Associate degree and higher

78 (16)

Employed

115 (23.6)

Having medical insurance

382 (78.3)

Weight (kilogram)

82.1 ± 13.5

Body mass index ≥ 30 kg/m2

210 (43.0)

Medical treatment of diabetes mellitus
Oral hypoglycemic

318 (65.2)

Insullin injection

94 (19.3)

Oral hypoglycemic and insullin injection

76 (15.6)

Duration of diabetes mellitus

10.4 ± 7.1

Data are presented as mean ± SD or n (%). *Income level: low income is less than 10 dollars/day and average income or higher is more than 11 dollars/day.

were males. Most of clients had medical insurance, were unemployed and fell
within the low household income category. Majority of clients had education less
than high school, around one third had high school education and only 16% had
associate degree or higher education. Slightly less than half of clients had obesity.
The average duration of diabetes mellitus was 10.4 ± 7.1 years. Majority of
clients were prescribed oral hypoglycemic agents; while nearly one third were
prescribed only insulin injection or combined treatment of oral hypoglycemic
agents and insulin.

3.2. Prediction of Obesity
Socio-demographic predictors of higher BMI (after controlling for having medical insurance, duration of diabetes mellitus and medical treatment of diabetes
mellitus) are presented in Table 2. Age, household income and employment
status were independent predictors of BMI. For every 1-year increase in age,
clients were 3% less likely to have obesity. Clients with low household income
were 2 times more likely to have obesity compared to clients with an average or
higher household income. Unemployed clients had 2.3 times higher chances to
have obesity compared to employed ones. Gender and level of education were
not significant predictors of higher BMI.
DOI: 10.4236/ojn.2018.88043
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Table 2. Socio-demographic predictors of obesity (n = 488).
Predictors of obesity

Odd ratio

Duration of diabetes mellitus

95% CI

P value

0.96

0.92

0.99

0.008

Oral hypoglycemic

2.7

1.55

4.8

0.001

Insulin injection

0.44

0.22

0.86

0.02

Having insurance

1.15

0.70

1.9

0.58

Age

0.97

0.95

0.99

0.004

Gender (female)

0.71

0.46

1.09

0.12

Level of education

0.87

0.65

1.17

0.36

Household income
(Average household income or higher)

0.51

0.33

0.80

0.004

Employment status (unemployed)

2.3

1.3

4.0

0.003

Medical treatment of diabetes mellitus1

CI: confidence interval. 1Reference group: all other types of diabetes mellitus treatment; Dummy coded variable; medical treatment with oral hypoglycemic and insulin injection.

4. Discussion
4.1. Gender and Obesity
Gender was not a BMI predictor in adults who had DMII. This finding was relatively inconsistent with previous general population studies which linked BMI
positively with female gender in certain socioeconomic and/or some age groups
[14]. It is apparent that some factors interfere with the effect of gender on weight
such as age, socially patterned exposures occurring in childhood and adolescence, marital status, level of education, household income and time spent in
physical activity [15] [16]. It could be concluded that socioeconomic, lifestyle
and cultural factors may be of modifying effect ameliorating the obesity predictive effect of gender.

4.2. Education and Obesity
Education was not a significant predictor of BMI among adults who had DMII.
This finding was not quite consistent with the general population studies where
the association between BMI and education was significant but redundant between positive and negative per surveyed socioeconomic stratum of developed
versus developing countries [17] [18] [19]. Those discrepancies may be attributed, at least partially, to socio-economic status (SES) variability of different societies, different samples and even different studied slices taken from same society. Such indefinite number of SES factors that couldn’t be always surveyed, possibly have dragging effect towards positive trends or negative trends or even towards a cancelling effect that could explain the non-predictive power of education for BMI in adults who had DMII.

4.3. Age and Obesity
Age was a remarkable demographic variable as for every 1-year increase in age;
DOI: 10.4236/ojn.2018.88043

584

Open Journal of Nursing

R. A. Jarrad et al.

clients were 3% less likely to have obesity. This finding was contradictory when
compared to the general, possibly not having diabetes, populations whose trends
were positive [17] [20]. Our primary result could be attributed, at least in part; to
“Diabetes life style self management” measures that those clients are probably
educated about and adhered to, especially when they get older and more committed with their life and health choices [21] [22]. Besides, the use of oral hypoglycemic agents especially metformin (glucophage) for longer duration of
time could have interfered in weight lowering effect [23]. This explanation
doesn’t cancel the need to conduct a longitudinal repeated measures design to
track the stability of the correlation between age and BMI over time in Adults
who have DMII.

4.4. Income and Obesity
Clients with low household income were 2 times more likely to have obesity
compared to those with an average or higher household income. Relatively inconsistant, BMI was positively associated with socioeconomic status, in a slice of
low-income general population of adults [18]. This evidence was found in a selectively poor community, so the higher socioeconomic status stratae can be still
considered poor in comparison to other population slices, hence rejecting the
apparent inconsistancy. Supposedly, the view that people in poverty are less
healthy in terms of excess accumulation of fat persists as a coventional wisdom.
The previous assumption reflects important differences in the relationship between income and BMI. While people living in poverty are expected to have
higher BMIs, for those at the tails of the BMI distribution, increases in income
are correlated with healthier BMI values [24]. The direct simple conclusion of
our study suggests that the conventional wisdom still applies to the Jordanian
people who have DMII in a comparative way to the general population who have
no diabetes. It is recommended to activate targeted community based or clinic
based health programs aimed at raising awareness and encouraging life style,
weight, physical activity and diet changes among the lower income risky groups
who have DMII.

4.5. Employment and Obesity
Unemployed clients were 2.3 times more likely to have obesity when contrasted
to employed ones. In comparison, a large scale general population evidence reported that employment status showed varying impacts on obesity by age and
gender. Both unemployment at or after 60, as well as unemployment among
women, were associated with increased BMI compared with unemployment
among younger individuals or men, respectively [25]. Those results are aligned
in general with our finding. It could be added that those who don’t work may
tend to be less physically active, eat more carbohydrates, watch more televesion
among other sedentary life practices, the thing that makes them more vulnerable
to obesity than the employed ones [26]. It is recommended for the health auDOI: 10.4236/ojn.2018.88043
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thority to target the off employment populations who have DMII with purposeful physical activity “out door programs” to diminish the “stay at home” negative effect on weight.

5. Recommendations
The present study is particularly valuable in that it provides evidence for the
need of clinic-centered and community-centred culturally sensitive healthcare
provisions, which maximizes the role of the health care authorities in primary
prevention and detection, the thing that is critical in reducing obesity and obesity disparities in adults who have DMII. Thus, it leads to significant reductions in
health care costs and related morbidities, complications, burdens, disabilities
and mortalities.

6. Conclusion
It is clinically significant to survey the socio-demographic variables of adult
clients who have DMII. Such data can enlighten the health authority on when
and for whom to focus attention when managing parallel obesity and Diabetes
issues.

7. Limitations
Convenient sampling had let certain sample characteristics to be prevailing such
as unemployment, lower socioeconomic stratae, poorer incomes, less higher
education, higher BMIs, etc. Besides, military and private hospital clients were
not included nor adults who have DMII and are treated with diatary regimen
only. Hence, future replication studies are advised to adopt randomization in
order to enhance the generalizability of the findings.
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