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Abstract 

Background: Diabetes mellitus is a complex and chronic condition that requires lifelong 

management and interaction with a healthcare system. Failure to control risk factors through 

preventive care may lead to a host of diabetes-related complications. The main aim of this 

study was to identify the risk factors of type-2 diabetes among refugees in the Gaza Strip. 

Methods: A case-control study design was adopted to conduct this study within the period 

January – April 2021. The study sample consisted of 107 diabetic patients and 107 controls, 

selected by systematic random sampling. Data were collected by validated interview 

questionnaire which consisted of several domains. Matching was done by patients’ age, sex 

and residency place. Data analysis was done using SPSS using different statistical tests and 

binary logistic regression. Ethical issues were considered strictly, and the protection of study 

participants has been ensured. 

Results: The study results revealed that, with increase in eating fruits; risk of DM is 

decreased by 66.0%. In addition, with increase in eating vegetables, the risk of DM is 

decreased by 29.0%. Those who are obese have increased the odds to have DM by 0.259 than 

those who have normal BMI. In addition, those who have TG at borderline; have increased 

the odds to have DM by 0.333 than those who have normal TG, and those who have high TG; 

have increased the odds to have DM by 0.260 than those who have normal TG..  

Conclusion: Risk factors of type-2 DM include not enough eating vegetables, obesity, and 

TG. The high prevalence of DM and its complications call for a multi-faceted strategy before 

the prospect of even further rises becomes a reality. Such a strategy could include the 

creation of public health awareness campaigns, improving current screening services, 

increasing diabetes educational efforts professionals and non-healthcare professionals whilst 

further implementing diabetes specific treatment programmers and follow-up 

services,especially in under-serviced areas within developing countries.  
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1. Introduction 

The prevalence of diabetes mellitus (DM) is increasing rapidly. Diabetes is a 

progressive chronic condition that results in significant morbidity and premature death 

and an economic burden on any health care system. Globally, as many as 5.0 million 

people between the ages of 20 and 99 died from diabetes-related deaths in 2017. 

(International Diabetes Federation, 2019). This makes DM more lethal than the 

combined number of deaths from HIV/AIDS (1.5 million), tuberculosis (1.5 million), 

and malaria (0.6 million), with almost half (46.6%) of the deaths aged <60 years 

(International Diabetes Federation, 2015). 

According to the International Diabetes Federation (IDF), globally, 463 million people, or 

9.3% of the global population, had diabetes in 2019, 80% of whom came from low-and 

middle-income countries. (Internal Diabetes Federation, 2019). Risk factors for the disease 

related to people's hereditary, ecological, and metabolic status can provide significant 

contributions to the occurrence of it. Moreover, other important risk factors for type-2 DM 

include patients’ age, history, being overweight, and limited physical exercise (Aravinda, 

2019). 

In addition, the effects of lifestyle and diet are considered important for the occurrence 

of obesity, which leads to the occurrence of type-2 DM, and patients with DM have 

different other conditions like heart diseases, nephropathy, and retinopathy (Al-Shaikh 

Ali, 2019; Wu, 2014). As is the case in other developing countries, Palestine is 

witnessing a rapid epidemiological shift that leads to a rapid change in lifestyles, 

environmental conditions and  nutritional behaviors. According to estimates, roughly 

two-thirds of Palestinians aged 65 and up have chronic diseases.Despite the fact that 

there is incomplete or insufficient national data on the quantity, quality, and extent of 

the burden of non-communicable chronic diseases (Musleh et al. 2016), In Palestine, 

the prevalence of diabetes among those under 30 years of age was 9.1% among men 

and 10.2% among women. Risk factors were obesity and smoking (Abu-Rmeileh et 

al., 2014). The main aim of this study is to identify the risk factor of diabetes mellitus 

type 2 among refuges in the Gaza Strip.    
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2. Methods 

Study design, Setting, and Population 

This study adopted a case-control study design. In that, participants were selected for 

the study based on their outcome status. The cases include those who have diabetes, 

while controls include those who do not have this disease. The study setting involved 

five main centers, including: 1) Rafah Martyrs center, 2) Khanyounis Martyrs center, 

3) Deir El Balah Martyrs center, 4) Al Shaikh Radwan Martyrs center, and 5) Abu 

Shebak center. In these centers, the number of registered diabetes cases was 2452. 

The target population of this study consisted of all patients, whether male or female, 

who were 40 years or more and had diabetes type 2 (cases), living in the Gaza Strip 

and still alive at the time of the study, registered in five main MOH primary health 

care centers in the five governorates of the Gaza Strip. The other target group is those 

who don’t have diabetes type 2 and visit the main health centers mentioned before for 

other reasons (control). Matching was done by age, sex and residency place. 

 

Sample and sampling 

The study sample was calculated using the Epi-Info program for sample size 

calculation. After calculation, the sample size was 107 patients with type-2 diabetes 

and 107 healthy people (controls). The researchers used a systematic random sample. 

Cases in the current study include those who are male and female patients who are 40 

years and above, as well as refugee patients registered in one of the main MOH 

primary health care centers in the place of the study. Controls that have been included 

involve refugees who do not have diabetes and those above from both genders who are 

judged to be free of diabetes. 

Diabetic patients younger than 40 years, pregnancy-induced hypertension, gestational 

diabetes, non-Refugee patients, and patients having type-2 diabetes but not registered 

in any of the MOH study centers have been excluded from participation in the current 

study. 
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Measurements 

The study instrument included two tools, including questionnaire lab tests. The study 

questionnaire included a face-to-face interview. The questionnaire was adopted from 

the WHO STEPS Instrument with very few modifications to suit our culture. The 

study questionnaire included 1) personal and demographic data, 2) Medical history of 

the subjects regarding diabetes; 3) Smoking history; 4) Diet lifestyle; 5) Physical 

activity; 6) Occupation; 7) Socio-economic situation; 8) Family history; 9) Level of 

education; 10) Sleeping habits; and 1211 Marital status. The questionnaire was 

translated into Arabic by a linguistic expert at the Islamic University of Gaza. 

Lab tests included: 1) Blood measurement/lipid profile; 2) Measuring pulse rate and 

blood pressure; 3) Measuring fasting blood sugar; 4) Measuring HbA1c's 5) Weighing 

and measuring one's height and weight; and 6) calculating one's body mass index. 

Ethical consideration 

The researchers followed the systematic process of ethical approval to conduct this 

study, in which permission from the Palestinian Ministry of Health was obtained, and 

approval from the Helsinki Committee was gathered. In addition, informed consent 

was obtained from all the study participants before conducting this study. The study 

was also anonymous, and the data was kept secret as it was used for research purposes 

only.  

Statistical analysis 

The collected data was processed and analyzed by the researcher. Data was analyzed 

by using the Statistical Package for Social Sciences (SPSS), version 22. For 

description of the study variables, the researcher used frequency and percentages. 

Cross tabulation was used also, and odds ratios were tested. 

3. Results  

The study sample consisted of 214 participants, divided into two groups; the case 

group consisted of 107 participants (53 males and 54 females) who had diabetes, and 

the control group consisted of 107 participants (53 males and 54 females). Matching 

by gender and age group were considered in the selection of study participants. In 

addition, 59.8% of study participants were from Rafah governorate and 12.8% were 
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from Khanyounis governorate. More than half of the participants were from Rafah 

because the response rate was high from Rafah, and this occurred by chance. 

Regarding the educational level of the participants, 28.0% have a university degree 

and 27.1% have primary school or less (Table 1). 

Most study participants (83.6%) are married, and 8.4% are widowed. Regarding 

family members, 47.2% of the participants had a family consisting of 4–6 people, and 

38.8% had family members of 1–3 people. Moreover, 37.4% of study participants 

were housekeepers and 22.0% do not work (Table 1). 

Table 2 shows the results of multiple logistic regression for the risk factors associated 

with DM among the study participants. The table shows that, with an increase in 

eating fruits, the risk of DM is decreased by 66.0% (p<0.001). In addition, with an 

increase in eating vegetables, the risk of DM is decreased by 29.0% (p<0.001). 

Regarding body mass index, those who are obese have increased the odds of having 

DM by 0.259 compared to those who have a normal BMI. Furthermore, those with 

borderline TG increased their odds of having DM by 0.333 compared to those with 

normal TG, and those with high TG increased their odds of having DM by 0.260 

compared to those with normal TG (p<0.001). 
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Table 1: Distribution of study participant by governorate, age, and level of 

education 

Variable Category 
Case 

n (%) 

Control 

n (%) 

Total 

n (%) 

Governorate 

North 10 (9.34) 7 (6.54) 17 (7.94) 

Gaza 9 (8.41) 10 (9.34) 19 (8.87) 

Middle 11 (10.28) 12 (11.21) 23 (10.74) 

Khanyounis 14 (13.17) 13 (12.14) 27 (12.61) 

Rafah 63 (58.8) 65 (60.74) 128 (59.81) 

Total 107 (100.0) 107 (100.0) 214 (100.0) 

Education 

Primary or less 24 (22.4) 34 (31.8) 58 (27.1) 

Elementary 18 (16.8) 22 (20.6) 40 (18.7) 

Secondary 26 (24.3) 30 (28.0) 56 (26.2) 

University 39 (36.4) 21 (19.6) 60 (28.0) 

Marital status 

Single 7 (6.5) 4 (3.7) 11 (5.1) 

Married 86 (80.4) 93 (68.9) 179 (83.6) 

Divorced 3 (2.8) 3 (2.8) 6 (2.8) 

Widow 11 (10.3) 7 (6.5) 18 (8.4) 

Family members 

1 – 3 persons 36 (33.6) 47 (43.9) 83 (38.8) 

4 – 6 persons 54 (50.5) 47 (43.9) 101 (47.2) 

≥ 7 persons 17 (15.9) 13 (12.1) 30 (14.0) 

Working status 

Employed 19 (17.8) 14 (13.1) 33 (15.4) 

Private work 17 (15.9) 14 (13.1) 31 (14.5) 

Housekeeper 32 (29.9) 48 (44.9) 80 (37.4) 

Retired 15 (14.0) 8 (7.5) 23 (10.7) 

Do not work 24 (22.4) 23 (21.5) 47 (22.0) 

The table shows the results of multiple logistic regression for the risk factors 

associated with DM among the study participants. The table shows that, with an 

increase in eating fruits, the risk of DM is decreased by 66.0% (p<0.001). In addition, 

with an increase in eating vegetables, the risk of DM is decreased by 29.0% (p<0.001). 

Regarding body mass index, those who are obese have increased the odds of having 

DM by 0.259 compared to those who have a normal BMI. 

Furthermore, those with borderline TG increased their odds of having DM by 0.333 

compared to those with normal TG, and those with high TG increased their odds of 

having DM by 0.260 compared to those with normal TG (p<0.001). 
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Table 2: Logistic regression model of identified risk factors for diabetes mellitus 

Factors  B p-valuea 
OR 

 

95% CI 

Lower Upper 

Eating fruits -1.077 0.000 0.341 0.239 0.486 

Eating vegetables -0.331 0.000 0.718 0.376 0.714 

BMI: Normal 18.0 – 24.9®  

BMI: Overweight (25.0 – 29.9) 0.520 0.276 0.594 0.250 0.416 

BMI: Obese (≥ 30) 1.351 0.004 0.259 0.233 1.515 

TG (normal < 150) ®  

TG (borderline 150 – 199) 1.099 0.003 0.333 0.160 0.693 

TG (high ≥ 200) 1.345 0.000 0.260 0.137 0.495 

a Multiple logistic regression (Final model) 

The model reasonably fits well. Model assumptions are met. There are no interaction and 

multicollinearity problems.  

® Reference group 

4. Discussion 

The results of the current study showed the risk factors of type-2 diabetes mellitus in 

the Gaza strip, which make prompt action necessary. The current results are in line 

with the results of Wang et al. (2016), which showed that the risk factors of type-2 

DM include low intake of fruits, blueberries, green leafy vegetables, and yellow 

vegetables. This can be explained by the fact that vegetables and fruit have plenty of 

fiber, flavonoids, and antioxidant compounds. Dietary fiber was associated with 

insulin sensitivity and improved the ability to delay the absorption of carbohydrates 

and secrete insulin adequately to overcome insulin resistance, resulting in lower 

postprandial blood glucose and insulin levels (Montonen et al., 2005; Kordella et al., 

2003). 

Eating large amounts of dietary fiber can promote feelings of fullness and reduce your 

intake of energy-dense foods, resulting in a lower risk of overweight/obesity, and is a 

known risk factor for type 2 diabetes (Lattimer & Haub, 2010). The previously 

mentioned studies supported our main results that consumption of vegetable or fruit 

fiber reduces the risk of developing type 2 diabetes. This can be attributed to the fact 

that fruits and vegetables are cholesterol-free and help reduce low-density lipoprotein. 
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The results of the current study can also be explained by the fact that fruits and 

vegetables also have polyphenols, including anti-oxidant compounds and flavonoids, 

which can also reduce the risk of type II DM by alleviating oxidative stress that 

interferes with glucose uptake by cells. Taking antioxidants is said to improve insulin 

sensitivity and reduce the risk of type 2 diabetes. Thus, berries containing large 

amounts of anthocyanins can have beneficial effects on glucose metabolism and body 

weight regulation (Wedick N. et al., 2012). 

Leafy green vegetables and yellow vegetables also involve polyphenols, like vitamin 

C and carotenoids (a-carotene, β-carotene, and lutein) and cruciferous vegetables 

contain large amounts of glucocinolates known for their antioxidant properties, as well 

as vitamins K and A, folic acid, and magnesium content, and fatty acids. (Yao et al., 

2014), which supports the intake of fruits, especially vegetables and berries, as they 

are associated with a lower risk of type II DM in our study. 

Moreover, the current study results are not in line with the study of Yao et al., 2014), 

which showed that obesity and family history were significant risk factors for not only 

type 2 diabetes but also early onset of diabetes. In addition, maternal history of type 2 

diabetes and consanguinity increased the incidence of early-onset type 2 diabetes. 

Furthermore, the current study findings contradict Aynalem et al. (2018), who found 

that a prevention strategy for such modifiable risk factors could reduce the prevalence 

of diabetes mellitus and screening for DM, particularly in individuals with a high waist 

circumference (WC), a history of smoking habit, and hypertension. 

Most of the associations from multiple logistic regression in the current study were 

proxies of obesity and included BMI in the model. The observed association between 

BMI and type 2 diabetes showed a significant effect size and was highly significant 

(OR = 0.259, P = 0.002), implying that BMI plays a significant and significant role in 

the occurrence of diabetes smoke. An increased BMI expresses an increase in intra-

abdominal visceral fat, which disrupts insulin metabolism through the release of 

serum-free fatty acids (Bellou et al., 2018). 
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Not surprisingly, findings from multiple regression studies further support a causal 

role of body mass index in the pathogenesis of type-2 diabetes mellitus (Corbin et al., 

2016; Afzal et al., 2014). However, not all obese people have the same risk of 

developing type-2 diabetes mellitus; it seems that the risk is affected by their lipid 

profile. Unhealthy obese people who have high triglycerides carry about a 0.260 risk 

for type-2 diabetes mellitus, as shown in the current multiple logistic regression 

analysis, which indicates diabetic patients who have a bad lipid profile have a higher 

risk for diabetes mellitus. 

The results of the current study have some similarities with the Aravinda study, 

(2019), which showed that obesity and family history were important risk factors not 

only for type 2 diabetes but also for early onset of diabetes. In addition, a maternal 

history of type 2 diabetes and consanguinity increases the incidence of early 

development of type 2 diabetes. Study results support the findings of the current study. 

Furthermore, obesity has been identified as a risk factor in previous studies, such as 

the study of Gouda et al. (2014), which revealed a high incidence of obesity, which is 

considered a significant contribution of type-2 DM (Gouda et al. 2014).This could be 

explained by the increase in cytokine production, which leads to an increase in insulin 

resistance and limits the sensitivity of insulin to human body cells (Eckel et al., 2011). 

In addition, body mass index was observed as risk factors for type-2 diabetes mellitus 

in the study of Aynalem et al (2018), in which the study revealed that body mass 

index, smoking habit, hypertension, and total cholesterol level were significantly 

associated with diabetes mellitus. 

Concerning triglycerides, the results of the current study are in line with those of 

Daboul (2011), who revealed that there was a significant difference in the number of 

cases in which glucose values were high, and there was a significant difference in the 

number of cases with glucose values of more than 110 mg/dL. The findings of the 

current study can be referred to the reality that changes in the amount of lipids in the 

circulation, including cholesterol and triglycerides, are frequent during diabetes. In the 

ordinary state, HDL exerts many antiatherogenic properties, including antioxidative 
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and anti-inflammatory capacities and reverse cholesterol transport. However, it has 

been proposed that in the pathological condition, HDL becomes "inactive", which 

means the relative composition of proteins and lipids in HDL changes, as well as 

enzymatic activities that are connected with HDL. Moreover, HDL properties are 

limited in diabetic patients because of oxidative modulation and HDL protein 

glycation. The HDL protein is also converted into a proinflammatory protein (Femlak 

et al. 2017). 

In addition, the results of the current study could be attributed to the fact that diabetic 

dyslipidemia is characterized by elevated triglycerides, decreased high-density lipoprotein 

cholesterol, and elevated LDL in comparison with patients without diabetes. HDL is 

responsible for removing excess cholesterol from the peripheral tissues. Therefore, when HDL 

is decreased, triglycerides, very low-density lipoprotein cholesterol, and LDL levels are all 

elevated (Daniel, 2011). The current study results are in line with the study of Halperin et al. 

(2006), which showed that the risk of hypertension increased with the increase of total 

cholesterol, triglycerides, and low-density lipoprotein, and the risk decreased with the increase 

in high-density lipoprotein. 

Regarding eating fruits and vegetables, the current study results are in line with the 

results of Carter et al. (2010), which showed that the greater intake of green leafy 

vegetables was associated with a 14% reduction in risk of type 2 diabetes. 

Furthermore, the results of the current study are in line with the results of Wang et al. 

(2016), which showed that the pooled maximum-adjusted relative risk of type 2 

diabetes for the highest intake vs the lowest intake were 0.91 for total fruits, 0.75 for 

blueberries, 0.87 for green leafy vegetables, 0.72 for yellow vegetables, 0.82 for 

cruciferous vegetables and 0.93 for fruit fiber in these high-quality studies in which 

scores were seven or greater, and 0.87 for vegetable fiber. 
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The results of the current study were not in line with the study by Bird et al. (2015), 

which showed that household income was strongly associated with type 2 DM 

prevalence. The current study also is not in line with a previous study which revealed 

that there were two major dietary patterns were identified by factor analysis: Asian-

like patterns and sweet soft drink-snack patterns. The Asian-like pattern (whole grains, 

potatoes, beans, legumes, vegetables, tomatoes, and fruits) was associated with a lower 

prevalence of diabetes complications among type 2 diabetes patients, and there was no 

significant association. 

5. Conclusion  

With the global growth of TG results driven by high-calorie diets, sedentary 

lifestyles, and fruit avoidance, the prevalence of diabetes is rapidly spreading out of 

control. Obesity has also become one of the strongest risk factors for developing 

diabetes. The increased prevalence of diabetes and its complications call for a 

multifaceted strategy before the possibility of further elevations becomes a reality. 

Such a strategy could include: improving current screening services, the creation of 

public health awareness campaigns, raising diabetes education efforts for healthcare 

professionals and non-healthcare professionals, while continuing to implement 

diabetes-specific treatment and follow-up programs, especially in underserved 

areas in developing countries. 
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