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[bookmark: _Toc87569573]Abstract

Introduction: Chronic hepatitis C virus (HCV) has become the global “epidemic” with an estimated of 2.5% (177.5 million) people currently infected worldwide. In Ethiopia the pooled prevalence estimated is 2%. HCV infection transmission is associated with Percutaneous (dirty needles, blood transfusions, & hemodialysis, Intranasal cocaine Non-commercial tattooing & body piercing, via contaminated multi-use vials & inadequately sterilized multi-use instruments & syringes.), and Non-percutaneous (sexual). At the same time diabetes is also rapidly emerging as a global health care problem that threatens to reach pandemic levels by 2030.
Objective: To assess the seroprevalence of HCV and to identify associated factors among Type II Diabetic patients in Tibebegyon Specialized Hospital, Ethiopia.
Methodology. A Hospital-Based Case-Control Study was conducted from April –August 2021. A total of 528 study subjects were included in this study based on double proportion formula with age and sex matching between cases and control. A one-day training session for all data collectors and supervisor was given and the questioner was pre tested for assuring clearness and understandability prior to the actual data collection. Sociodemographic and risk factor data were collected by questionnaire. From serum sample, HCV antibody screening was done by rapid antibody screening test. Data was entered in to SPSS version 25 for final analysis. 
Result: The prevalence of HCV in type II diabetes and nondiabetic controls was 4.2% and 2.3% respectively. In multivariate analysis, it was indicated that HCV seropositive subjects had almost two times higher risk of developing diabetes as compared to HCV seronegative (AOR =2.03, 95% CI: (0.67, 6.15)) with p value of 0.211. 
Conclusion: The study confirmed a lower rate of HCV in Type II DM patients in TGSH than previous study in Ethiopia. Which show that hcv infection may be a possible risk factor for type 2DM,but not statistically  significant .This finding didn’t not allow to recommend regular screening for HCV infection in type 2 diabetics.
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1.1. [bookmark: _Toc87569578]Background
Hepatitis C virus (HCV) infection is one of the main causes of chronic liver disease worldwide. Hepatitis C virus, which, before its identification was labeled “non-A, non-B hepatitis,” is a linear, single-strand, positive-sense, 9600-nucleotide RNA virus, the genome of which is similar in organization to that of flaviviruses and pestiviruses (1). It was identified in 1989.HCV is the only member of the genus Hepacivirus in the family Flaviviridae. Nucleotide sequencing studies have identified at least 7 genotypes & >80 subtypes of HCV have been identified worldwide. Worldwide, genotype 1 is the most common. (2).
HCV infection transmission is associated with unsafe injection practices and procedures such as renal dialysis, surgery, dental care, blood transfusion, transplantation of infected organs, and other percutaneous procedures, such as tattooing and body piercing and needle stick injuries in health-care workers. Mother-to-child transmission, Sexual transmission of HCV occurs infrequently in heterosexual couples(3).The identification of risk factors associated with contracting HCV infection served as the basis for the risk-based hepatitis screening; Risk behaviors, (like Injection drug use, multiple sexual partners), Risk exposures (persons on long-term hemodialysis, public safety workers after needle stick, sharps, or mucosal exposures to HCV-infected blood, prior recipients of blood transfusion), Risk conditions and circumstances (HIV infection, Sexually active persons about to start pre exposure prophylaxis for HIV, unexplained chronic liver disease and/or chronic hepatitis, including elevated ALT levels, solid organ donors (deceased and living) and solid organ transplant recipients(4).
HCV infection causes both acute and chronic hepatitis. Incident infection is associated with early symptoms such as fatigue, abdominal pain, poor appetite, or jaundice, usually within 4–12 weeks, in about 20% of persons. Spontaneous clearance occurs within six months of infection in 15–45% of infected individuals in the absence of treatment. The remaining 55–85% develop chronic infection(5). Chronic hepatitis C virus (HCV) infection causes progressive liver fibrosis, cirrhosis, liver failure, and hepatocellular carcinoma. Additional to liver damage, HCV infection causes a variety of systemic disorders, some of which sometimes bear more severe morbidity than the liver disease itself (6). The extra hepatic manifestations represent a wide spectrum of disorders, mixed cryoglobulinemia is a common manifestation, and associated vasculitis can affect many organs (kidney, skin, and joints), autoimmune disorders, lymphoproliferative disorders, and a number of neurological and neuropsychiatric disorders such as fatigue, depression, or cognitive impairment. Insulin resistance, diabetes mellitus, accelerated atherosclerosis, and increased cardiovascular disease morbidity and mortality have also been associated with chronic HCV infection (7).
Diabetes mellitus (DM) refers to a group of common metabolic disorders that share the phenotype of hyperglycemia. Several distinct types of DM are caused by a complex interaction of genetics and environmental factors. Depending on the etiology of the DM, factors contributing to hyperglycemia include reduced insulin secretion, decreased glucose utilization, and increased glucose production. DM is classified on the basis of the pathogenic process leading to hyperglycemia, as opposed to earlier criteria such as age of onset or type of therapy. There are two broad categories of diabetes designated as either type 1 or type 2 DM, However, there is increasing recognition of other forms of diabetes in which the molecular pathogenesis is better understood and may be associated with a single gene defect (8).
T1DM is primarily caused by β- cell destruction although some insulin resistance is also present. After the initial stages, insulin is required for survival. In Europe’s >90% show evidence of autoimmunity with anti - glutamine acid decarboxylase (anti - GAD), anti - insulin and/or islet cell antibodies detectable. For T2D, which accounts for approximately 90% of the total, the precise molecular mechanisms underlying T2DM are not known. But closely associated with obesity and physical inactivity, and the westernization of lifestyles. The dramatic increase in T2DM over the past two decades has been closely paralleled by the rise in obesity worldwide. Both obesity, particularly visceral adiposity, and physical inactivity cause insulin resistance which will result in diabetes in those with only a small capacity to increase insulin secretion(9).
Diabetes-related complications can be divided into vascular and nonvascular complications and are similar for type 1 and type 2 DM. The vascular complications of DM are further subdivided into micro vascular (retinopathy, neuropathy, nephropathy) and macro vascular complications (CHD, peripheral arterial disease [PAD], cerebrovascular disease) (10).
The etiology of type II diabetes is still not completely understood. However, on top of genetic, biologic, and demographic factors, recent studies have also suggested as HCV infection could also be associated with type II diabetes. Clinical and experimental data suggested a direct role of HCV in the perturbation of glucose metabolism. HCV may alter glucose homeostasis by its direct action, or via indirect mechanisms such as through cytokine stimulation. Apart from this, HCV infection induces cytotoxic T cell response which damages hepatocytes. This liver perturbation and damage elevates liver cell damage marker enzymes like Aspartate transaminase (AST) and Alanine transaminase(11, 12).
1.2. [bookmark: _Toc87569579]Statement of the Problem
Diabetes and hepatitis C infection are both prevalent diseases worldwide, and are associated with increased morbidity and mortality. Most studies, but not all, have shown that patients with chronic hepatitis C are more prone to develop type 2 diabetes (T2D) compared to healthy controls, as well as when compared to patients with other liver diseases, including hepatitis B. Furthermore, epidemiological studies have revealed that patients with T2D may also be at higher risk for worse outcomes of their hepatitis C infection, including reduced rate of sustained virological response, progression to fibrosis and cirrhosis, and higher risk for development of hepatocellular carcinoma(13).
Hepatitis C virus (HCV) infection is a global public health burden, causing an increasing level of liver-related morbidity and mortality due to the disease progression. Total global HCV prevalence is estimated at 2.5% (177.5 million of HCV infected adults), ranging from 2.9% in Africa and 1.3% in Americas, with a global viraemic rate of 67% (118.9 million of HCV RNA positive cases), varying from 64.4% in Asia to 74.8% in Australasia. HCV genotype 1 is the most prevalent worldwide (49.1%), followed by genotype 3 (17.9%), 4 (16.8%) and 2 (11.0%). Genotypes 5 and 6 are responsible for the remaining < 5%. While genotypes 1 and 3 are common worldwide, the largest proportion of genotypes 4 and 5 is in lower-income countries. Although HCV genotypes 1 and 3 infections are the most prevalent globally (67.0% if considered together), other genotypes are found more commonly in lower income countries where still account for a significant proportion of HCV cases(14).
Sub-Saharan Africa is of great interest because it is reported to have the highest HCV prevalence rate (5.3%), and a concurrent HIV epidemic. Overall prevalence of HCV in Sub-Saharan Africa is 3.0%. The central African region has the highest estimated prevalence of 6%, west Africa has an estimated prevalence of 2.4%, and southern and east Africa with the lowest estimated prevalence of 1.6%.(15). In Ethiopia, Data on the epidemiology of HCV infections at the community level are scarce, making HCV infection remains under-diagnosed and under-reported, despite its high infectious nature. A Systematic Review and Meta-Analysis study  conducted in 2020 from 56 articles with overall study participants used for the HCV screening were 710820, which was obtained from six regional states and two self-administrative cities (SAC) of the country, shows the pooled prevalence estimated was 2% (95% CI 2.0–3.0) .(16).
Diabetes is a serious, long-term condition with a major impact on the lives and well-being of individuals, families, and societies worldwide. Diabetes-related complications affect many organ systems and are responsible for the majority of morbidity and mortality associated with the disease(8). It is among the top 10 causes of death in adults, and was estimated to have caused four million deaths globally in 2017, and global health expenditure on diabetes was estimated to be USD 727 billion in the same year. The global diabetes prevalence in 2019 is estimated to be 9.3% (463 million people), rising to 10.2% (578 million) by 2030 and 10.9% (700 million) by 2045. The prevalence is higher in urban (10.8%) than rural (7.2%) areas, and in high-income (10.4%) than low income countries (4.0%). At a country level, China (116 million), India (77 million), and the United States of America (31 million) are those with the highest numbers of people living with diabetes in 2019. In 2030,China, India and the United States of America will remain in the top of the list with 140, 101 and 34 million people with diabetes, respectively(17).
The increase of diabetic prevalence is now becoming more significant in developing countries than in developed countries, where there are scarce resources for diabetic management, contributing to increased risk of premature morbidity and mortality with major social and economic consequences. Diabetes is an increasing problem in sub-Saharan Africa. Type 2 diabetes, the most common form, is becoming more prevalent owing to rising rates of obesity, physical inactivity and urbanization. The International Diabetic Federation (IDF) Atlas estimated that 10.8 million people have diabetes in sub-Saharan Africa in 2006 and that this would rise to 18.7 million by 2025, an increase of 80%, as such exceeding the predicted worldwide increase of 55% (18).Like in all populations of the world, recently, diabetes became serious health problem in Ethiopian population, as indicated by few community- and institution-based studies. A systematic review and meta-analysis showed pooled prevalence of DM in Ethiopia was 6.5% (95% CI (5.8, 7.3)).The sub-group analysis revealed that the highest prevalence of DM was found in Dire Dawa city administration (14%), and the lowest prevalence was observed in Tigray region (2%) (19).
The ever-increasing global prevalence of hepatitis C infection is fueling the burden of diabetes mellitus, which exacerbates various complications and may be a cause of death of millions of people. Several studies have reported that hepatitis C virus infection is an important risk factor for the development of diabetes mellitus. However, fragmented studies have reported variable and inconsistent findings regarding the prevalence of type 2 diabetes mellitus among hepatitis C virus-infected patients. A meta-analysis done in US by NIH in 2008 showed that Pooled estimators indicated significant DM risk in HCV-infected cases in comparison to non-infected controls in both retrospective (OR adjusted=1.68, 95 percent CI 1.15–2.20) and prospective studies (HRadjusted=1.67, 95% CI 1.28–2.06) (20).
A meta-analysis which is done by Gondar University in 2018 which include 40 eligible articles reporting data on 14,765 study participants, shows that pooled prevalence of type 2 diabetes mellitus among hepatitis C virus infected patients was 19.67% (95% CI: 17.25, 22.09). The subgroup analysis showed a pooled prevalence of 27.72% (95%CI: 20.79, 34.65) in Africa, 20.73% (95% CI: 17.57, 23.90) in Asia, 16.64% (95% CI: 6.79, 26.49) in North America, and 15.02% (95% CI: 10.66, 19.38) in Europe. The overall prevalence of type 2 diabetes mellitus among hepatitis C virus-infected patients was considerably higher than in the general population in a global perspective. The highest prevalence was noted in Africa and Asia, followed by North America and Europe. Therefore, early intervention is needed (prevention and early treatment of hepatitis C virus infection) to prevent the development of type 2 diabetes mellitus (21).
1.3. [bookmark: _Toc87569580]Justification of the Study
It is clear that HCV infection and type 2 diabetes mellitus are two chronic conditions which contribute to a significant morbidity and mortality across the globe. The ever-increasing global hepatitis C infection is fueling the burden of diabetes mellitus, which exaggerates various complications and may be a cause of death for millions. Several studies have reported that hepatitis C virus infection is an important risk factor for the development of diabetes mellitus. However, the results of different studies reported variable and inconsistent findings on the prevalence of hepatitis C virus-infection in type 2 diabetes mellitus patients. High rates of HCV infection is a significant public health problem in in developing countries, especially sub-Saharan Africa including Ethiopia. Despite this, to the best of my knowledge there is no adequate study to show the association of HCV infection with Type 2DM. TGSH is one of the largest newly established teaching hospitals where no research is done on the prevalence of HCV infection among type 2 DM patients. This research will provide information about the prevalence of HCV infection and associated risk factors among type 2 DM patients at TGSH. And also it can provide comprehensive data that can be used as input for planning, screening and management of HCV among type 2 DM patients, and for screening for glucose abnormalities in all HCV-infected individuals to the hospitals, the region and to national level.
[bookmark: _Toc87569581]1.4       Objective
[bookmark: _Toc87569582]1.4.1.	General objective:
To assess the seroprevalence of HCV and to identify associated factors among Type II DM Patients in TGSH, Ethiopia, 2021
[bookmark: _Toc87569583]1.4.2. Specific Objectives:
•To determine the seroprevalence of HCV among Type II DM TGSH
•To identify associated factors among Type II Diabetic patients and control groups in TGSH, Ethiopia










2. [bookmark: _Toc87569584]Literature Review

Hepatitis C Virus is one of the most important viral Hepatitis that appears to be endemic in many parts of the world. There are, however, substantial geographic and temporal variations in the incidence and prevalence of HCV infection, largely due to differences in regional risk factors for the transmission of HCV. Population-based surveys are rarely available for most parts of the world. Low rate area (0.1-0.9%) such as Northern Europe to 0.1–0.5% in Western Europe, North America, parts of Central and South America, intermediate area (1-5%), have been reported from Brazil, Eastern Europe, the Mediterranean area, High rate area >5% such Arabian peninsula, Africa and the highest prevalence of HCV has been found in Egypt (17–26%) (3).
A case-control study in US in 1997, the final multivariate model, shows that Injection drug use (IDU) (OR = 49.6; 95% CI: 20.3-121.1), blood transfusion in non-IDU (OR = 10.9; 95% CI: 6.5-18.2), sex with an IDU (OR = 6.3; 95% CI: 3.3-12.0), religious scarification (OR = 2.8; 95% CI: 1.2-7. 0), having been cut with a bloody object (OR = 2.1; 95% CI: 1.1-4.1), pierced ears or body parts (OR = 2.0; 95% CI: 1.1-3.7),and immunoglobulin injection (OR = 1.6; 95% CI: 1.0-2.6) were independently associated with hepatitis (22). A case–control study done in Malaysia the multivariable analysis indicated that  a history of blood transfusion before 1992 (adjusted odds ratio [AOR] = 6.99, 95% CI: 3.73–13.81),IDU(AOR = 6.60, 95% CI: 3.66–12.43), imprisonment (AOR = 4.58, 95% CI: 1.62–16.40), tattooing (AOR = 3.73, 95% CI: 1.37–12.00), having more than one sexual partner (AOR = 2.06, 95% CI: 1.16–3.69), and piercing (AOR = 1.71, 95% CI: 1.04–2.80),were independently associated with hepatitis C (23).
In Egypt a total of 53 studies assessed risk factors for incidence of HCV infection or factors associated with being infected with HCV infection, using multivariable logistic regression analyses. Commonly reported risk factors were mass parenteral antischistosomal treatment (PAT) campaign exposure, and other healthcare exposures such as dialysis, surgery, frequent injections, and dental procedures. Exposures at the workplace were reported for healthcare workers. Studies further linked HCV infection to unsafe practices in the community such as using contaminated needles or sharp objects during tattooing, ear piercing, male circumcision by traditional healers101, female circumcision (female genital mutilation), hijama (cupping), or while shaving at community barbers,inter-familial contacts and mother-to-child (vertical) transmission (24).
The link between the HCV and diabetes was first reported by Allison et al. in 1994 and later explored by Simo and colleagues in 1996. The initial idea that patients with T2DM have more parenteral exposures because of use of finger stick devices and thus are at an increased risk of contacting blood borne infections such as HCV was disproved by a study from France in 1998 (25, 26).
Patients with chronic hepatitis C have both higher prevalence of diabetes mellitus type 2 (T2DM) and increased cardiovascular risk compared to never infected people. Sustained viral response (SVR) achievement led to decreasing incidence and prevalence of T2DM during the interferon era of HCV treatment (27). Chronic HCV infection can lead to increased insulin resistance as hepatitis C virus impairs the hepatocyte insulin signaling pathway in multiple ways, including (i) increased production of tumor necrosis factor-α, (ii) phosphorylation of the insulin receptors, (iii) the overexpression of the suppressor of cytokines (SOC-3), and (iv) induction of SOC-7, Even in HCV infected patients without metabolic syndrome, not only liver, but also whole-body insulin sensitivity is impaired. It is assumed that HCV infected liver produces mediators, which cause increased insulin resistance at extra hepatic sites, mainly in skeletal muscles (28, 29).
In the United States, an estimated 9.4% of the population has diabetes mellitus and 1.4% carries hepatitis C virus (HCV). T2DM is nearly four times more likely to develop in HCV-positive than in HCV-negative individuals. Thus, anti-HCV treatments have the potential to impact a remarkable proportion of the population not only regarding liver disease but also diabetes mellitus. In fact, glycemic control may improve in people with diabetes who are treated with antivirals due to the HCV carrier status. Not only HbA1c levels improve, but insulin requirement is also reduced. Future studies will determine the duration of metabolic improvement in diabetes mellitus patients treated with antivirals and the effect of this treatment on complications (30).
A prospective (case-cohort) study in the United States, Among 1,084 adults free of diabetes at baseline, 548 developed diabetes over 9 years of follow-up evaluation. Among those at high risk for diabetes, persons with HCV infection were more than 11 times as likely as those without HCV infection to develop diabetes (relative hazard, 11.58; 95% confidence interval, 1.39-96.6). Among those at low risk, no increased incidence of diabetes was detected among HCV-infected persons (relative hazard, 0.48; 95%confidence interval, 0.05-4.40) (31).
A data-linkage approach was used to examine the excess risk of diagnosed T2DM in people diagnosed with antibodies to HCV (anti-HCV) in Scotland, in 2015;(21 929 anti-HCV+ves; involving 15 827 HCV RNA+ves, 3927 HCV RNA-ves and 2175 with unknown RNA-status) compared to that of a threefold larger general population sample matched for gender, age and postcode (65 074anti-HCV-ves). T2DM had been diagnosed in 2.9% of anti-HCV+ves (including 3.2% of HCVRNA+ves and 2.3% of HCV RNA-ves) and 2.7% of anti-HCV-ves. A higher proportion of T2DM was diagnosed in the peri-HCV period (i.e. around the time of HCV-diagnosis) for the anti-HCV+ves (22%) compared to anti-HCV-ves (10%). In both the pre-HCV and post-HCV periods, only those anti-HCV+ves living in less deprived areas (13% of the cohort) were found to have a significant excess risk of T2DM compared to anti-HCV-ves (adjusted odds ratio in the pre-HCV period: 4.0 for females and 2.3 for males; adjusted hazard ratio in the post-HCV period: 1.5) (32).
A retrospective study was performed in Mexican a research database of 125 consecutive patients aged > 20 years, all reactive to anti-HCV antibodies, twenty-two patients had T2DM (17.6 %, 95 % confidence interval: 11.8-25.3 %; mean National prevalence: 14.4 %), more frequent among patients with detectable viremia than in negative cases (23.3 % vs. 9.6 %, respectively; p = 0.04), and among those with advanced liver disease, than in compensated patients (28.9 % vs. 11.3 %, respectively; p = 0.01). Fourteen (17.7 %) patients received interferon-based treatment and 6(42.8 %) had sustained virology response. None of the 6 responders had T2DM, but 2 of the 8 (25 %) non-responders had diabetes. T2DM patients were older than those without diabetes (57.7 vs. 44.5 years, p < 0.001), and after multivariate analysis, only age was significantly associated with diagnosis of T2DM (33).
Cross-sectional analysis of a computer-sampling survey among 10,975 participants (aged 40–65 yrs.) was performed in an area endemic for HBV and HCV infections in Taiwan, to asses prevalence of T2DM among different groups of viral hepatitis infection, Prevalence of HCV viremia showed significant difference between T2DM and non-T2DM subjects (6.9% vs 4.5%, P < 0.001), whereas anti-HCV sero positivity showed borderline significance (7.8% vs 6.3%, P = 0.047). There was no HCV genotype-specific difference between HCV genotype 1 and 2 in the association with T2DM. The prevalence of T2DM among HCV viremic subjects (18.0%, 86/478) was significantly higher than HBsAg (+) subjects (11.4%, 155/1,363, P = 0.001) and those negative for both viral hepatitis markers (12.5%, 997/8,004, P = 0.001). Multivariate logistic regression analyses showed that HCV viremia was the leading significant factor associated with T2DM, followed by male gender, hypertension, body mass index, and age (34).
A case control study done in Italy with a total of 176 consecutive diabetic patients were compared with 6,172 blood donors, matched by recognized risk factors to acquire HCV infection. A higher prevalence of HCV infection was observed in diabetic patients in comparison with blood donors (11.5 vs. 2.5%; P < 0.001; odds ratio 4.39; 95% CI 2.61-7.24). No particular epidemiological factor for HCV infection in anti-HCV positive diabetic patients. In these patients, abnormal LFTs were observed in 72.3%, compared with only 24.7% of anti-HCV negative diabetic patients (P < 0.001) (35).
A case control study done in in Far Eastern Memorial Hospital anti-HCV sero positivity was detected in 6.8% of patients and 2.6% of the control subjects (OR = 2.87; 95% CI:1.51–5.46; p < 0.001). In anti-HCV-positive DM patients, abnormal alanine aminotransferase was observed in 61.8%, compared with only 34.2% of anti-HCV-negative DM patients (p < 0.001). We did not observe any difference in risk factors for HCV infection between anti-HCV-positive and -negative DM patients (36). A Cross-sectional study in Jinnah Post graduate Medical Centre in Pakistan shows Out of the 355 diabetes mellitus patients tested, 33 were positive for anti-HCV antibodies giving a prevalence of 9.3%.,which conclude there is increased prevalence of HCV infection in diabetic patients when compared with general prevalence of HCV in Pakistan (37). Another study done in Pakistan in 2016 showed that 26.42% of the HCV infected patients were found to have T2D (38) .A prospective study done in Korea Diabetes was observed more frequently in individuals with HCV  infected  chronic liver disease ( 24 .0 % ) than in those  with HBV infected ( 10 .4 % )(p <0 . 0 5 ). Univariate analyses revealed that age , alcohol consumption and HCV infection were significant  independent predictors for diabetes and  In diabetic  group , the sero prevalence o f H HBsAg  positivity  was 4.5% and that of anti- HCV  was 2.1 % (39).
A cross-sectional study in primary healthcare centers (PHCCs) in Abha city, Southwestern Saudi Arabia: revealed an overall seroprevalence of HCV infection of 5% (95% CI: 2.9–7. 9%).Among T2DM and non-diabetics, a seroprevalence of 8.0% and 2.0% was found, respectively. In this study a positive association between T2DM and HCV infection was found using multivariable regression analysis (OR = 4.185, 95% CI: 1.074–16.305) though the direction of relationship is difficult to establish (40).
A cross sectional study was conducted in central Tunisia In the diabetic group, 17 (1.3%) were found to be HCV­ infected compared with eight (0.6%) in the control group, although the difference was not significant (P = 0.057 (41). A descriptive cross-sectional study in North-eastern Democratic Republic of Congo seroprevalence of hepatitis C virus in diabetics was 24.8% compared to 1.9% in volunteer blood donors (p = 0.0000). Hepatitis C virus infection was more common in type 2 diabetics (p = 0.006) and significantly associated with age of diabetic patients (p= 0.002) (42). A case-control study in Egypt out of 389 HCV cases, 219 (56.3%) were diabetics, whereas 145 (37.3%) were diabetics among the healthy controls. Occurrence of diabetes among cirrhotic patient was 1.7 times higher than non-cirrhotic logistic regression showed that residence (P<0.001, OR=2.7), occupation (P=0.03, OR=1.8), smoking (P=0.04, OR=2) were the predictive factors for occurrence of T2DM in HCV patients (43). A study at a tertiary health institution in Nigeria Overall prevalence of HCV infection among diabetes patients assayed was 13.3%. subjects, compared to the global prevalence rate of around (3%) among the general population studied earlier. Risk factors considered showed that, 7 (18.9%) seropositive subject were alcoholic consumers(P value = 0.2621;P>0.05) while 5 (8.9%) recorded history of sharing sharp objects P=0.2427;P>0.05) (44).
A study done in Jimma, shows, the prevalence of HCV in type II diabetes and non-diabetic controls was 9.9% and 3.3%, respectively. In multivariate analysis, HCV seropositive have high risk of developing diabetes as compared with sero negatives (AOR = 2.997, 95% CI: (1.08, 8.315) (45). A study done in Tigray shows The overall seroprevalence of Hepatitis C virus, Hepatitis C virus among diabetic and non-diabetic study subjects were found (16.7, 28, and 6) % respectively. Multivariate logistic regression analysis result shows that study subject with Uveloctomy, previous history of immunosuppressive disease, and study subjects with fast blood glucose (≥ 126 mg/dl) showed statistically significant association with anti-Hepatitis C virus antibody sero status [AOR (12.4 (3.5–18.3); 0.1 (0.03–0.5); and 8.6 (1.7–13)] respectively (46). A study done in Condor shows Hepatitis C virus was found in 23 (7.5%) and 7 (2.3%) (95% CI, 1.46–8.68) of the diabetes and non-diabetic groups respectively (47). Another hospital based cross sectional study Adigrat Hospital Out of the total study participants 22 (5.5%) of them were positive to HCV (48).
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3. [bookmark: _Toc87569585]Method
3.1. [bookmark: _Toc87569586] Study Design
A Hospital-Based Case-Control Study design was conducted from April–August 2021
3.2. [bookmark: _Toc87569587] Study Area and period
The study was conducted at TGSH, in Bahirdar from April–August 2021. Bahirdar town is located in Amhara region, 565 km north-west of Addis Ababa. According to 2007 Ethiopian central statistical agency report, the total populations of Bahirdar town administration is 221,991 (108,456 (48.9%) are males). The TGSH has different departments that provide specialized services in outpatient, inpatient and operation theatre departments. It provides services for approximately more than 5 million people from the surrounding area. It has more than 415 beds and gives services for the western part of Amhara region as a specialized hospital. There are more than 800 members of staff employed by Bahirdar University. TGSH internal medicine department provides care for patients at EOPD, ICU, ward OPD including MRC and provide service for 650 DM (200 type 1 DM, and 450 type 2 DM) patients per year.
3.3. [bookmark: _Toc87569588]Population
3.3.1. [bookmark: _Toc87569589]Source Population
All type 2 diabetic patients and cold OPD patients visiting TGSH.
3.3.2. [bookmark: _Toc87569590]Study Population
Type II Diabetic patients who visited TGSH hospital during the study period, and cold OPD patients with FBS < 100 mg/dL or RBS <140 mg/dL, above the age of 18 yrs. attending TGSH during the study period. 
3.3.3. Study Unit 
Cases and Controls who fulfills the inclusion criteria.
In this study cases and controls will be defined as follows:
Cases- Known, type II diabetic patient who had follow up at TGSH diabetic clinic, and newly diagnosed, type II diabetic patients referred to the diabetic clinic during the data collection period.
Controls- Cold OPD patients with FBS < 100 mg/dL or RBS <140 mg/dL, and with no overt liver disease, were considered as a comparative group.
INCLUSION CRITERIA:
· Type II diabetic patient who had follow up at TGSH diabetic clinic, and newly diagnosed, type II DM who are referred to MRC
· Age above 18 yrs.
· Cold OPD patients with FBS < 100 mg/dL or RBS <140 mg/dL
EXCLUSION CRITERIA:
· Type II diabetic and Cold OPD patients who are not willing to participate in the study
· Patients with known or newly diagnosed liver diseases 
3.4. [bookmark: _Toc87569591]Sample size
The sample size was determined by using the double population proportion formula, considering 80% power and a 95% confidence interval. Based on earlier studies which is done at Jimma University on the prevalence of HCV infection in type II diabetes was 9.9 %( p1) and the prevalence of HCV in controls was 3.3 %( p2)(45). Based on this 264 diabetic patient and 264 non-diabetic cold OPD patients included.
3.5. [bookmark: _Toc87569592]Sampling Technique
All type 2 DM cases who visited the hospital from April–August 2021 were included, with subtotal 264 diabetic cases; while controls were selected from cold OPD patients by matching for age and sex with sub total of 264 cases, were included. Matching was done based on group or frequency matching. This was done by classifying our cases based different age group (18–30 years; 30–40 years, 40-50yrs,50-60yr and aged older than 60 years), then after knowing frequency of cases in each group, then controls were selected with similar frequency. Similar for sex matching.


3.6. [bookmark: _Toc87569593]Variables
Dependent
Type 2 DM
Independent
· Age
· Sex
· Ethnicity
· Religion 
· Residence
· Level of education
· Marital Status
· Work /occupation
· BMI
· HCV infection
·  Hospital admission
· Surgical operation
· Blood transfusion	
·  history of dental procedures
· Sexual behaviors
· History of dialysis
· Body piercing 
· Tattooing 
· Contact to jaundiced patient
· Iv drug use
· Body mass index 
· History of sharing of sharp materials 
· Type of hypoglycemic 
3.7. [bookmark: _Toc87569594]Operational Definitions
· Body mass index ((Kg/m2): - is used to measure whether or not clients have healthy weight or underweight, overweight or obese.
· Weight – was measured while wearing light clothes by an adjusted scale
· Height - was measured by using a stadiometer, standing upright on a flat surface.
· Underweight (<18.5 kg/m2),  
· Normal (18.5-24.9 kg/m2), 
· Overweight >/=25 kg/m2 
3.8. [bookmark: _Toc87569595]Data Collection Method
The data was collected through direct interview, physical examinations, Investigation for FBS, RBS, Serology for HCV. The interview was done based on structured questionnaire that is standardized based on earlier studies and recommendations from WHO. The data was collected by 3 trained health personnel (2 Nurses and 1 laboratory professionals) and 1 supervisor from the hospital. The data collection was done at MRC on the day of endocrine program, and at cold OPD. The supervisors and the principal investigator strictly followed the data collection process.
Specimen management and laboratory test 
In the laboratory, Senior Laboratory Technologist has collected 5 mL of venous blood sample by sterile disposable vacutainer tube system and left for 30 minute to facilitate clotting and then the clotted blood was centrifuged to separate the serum from blood. The aliquot was used for Anti-HCV antibody screening as per manufacturer’s instruction (Anti HCV cassette, Linear Chemicals SL, Barcelona, Spain). The result was noted on laboratory data collection format sheet. Positive results were communicated to respective clinician for further investigation and better management of clients.
3.9. [bookmark: _Toc87569596]Data Quality Assurance
A one-day training session for all data collectors and supervisor was given prior to the actual work how to go through consent form and questioner, and the questioner was pre tested for assuring clearness and understandability. Laboratory analyses was carried out using standard operating procedures (SOPs); quality of all reagents and materials was checked and handled according standard procedures. Known seropositive and negative sample were used as external quality control. All data collection procedure was under supervision.
3.10. [bookmark: _Toc87569597]Data Analysis
Data analysis was done after collection of all necessary information data entry and analysis was done using SPSS version 25 Statistical software. Variables were descriptively expressed using mean ± SD or number, percentage, and tables. Bivariate logistic regression analysis was conducted primarily to check association of each independent variable with the dependent variable. Odds ratio and 95% confidence interval was used to determine their level of significance and (P<0.05) was considered as statistically significant.
3.11. [bookmark: _Toc87569598]Ethical consideration
An ethical approval was requested from the ethical committee of BDU. Support letters was inquired from Tibebegyon specialized hospital medical director. Information on the study was given to the Type II diabetic patients, and selected OPD patients including the study purposes, procedures, potential risks, and benefits. Training of data collectors was given to have more attention to the issue of informed consent, privacy and confidentiality.
All participants were informed about the purpose and significances of the study to get the consent and their full right to refuse, withdraw or completely reject to be included in the study. Written informed consent obtained from all participants. Participants name documented or recorded to assure confidentially.






4. [bookmark: _Toc87569599]Results
Socio-Demographic Characteristics of the study participants
In this study, a total of 528 participants (264 subjects with diabetics and 264 nondiabetic controls) were included. Of the diabetic subjects, 156 (59.1%) were males and the rest 108 (40.9%) were females. On the other hand, 151 (57.2%) males and 113 (42.8%) females were included from nondiabetic controls. The male to female ratio of diabetics and non-diabetic controls was 1.44 and 1.34, respectively. The mean age was 50.6 with standard deviation of 12.87 for diabetics patients and 48.9 years with standard deviation of 12.24 among non-diabetic groups, respectively. There is no significant difference in sex and age distribution among diabetic patients and their non-diabetic controls groups (p=0.66 and p=0.65, respectively). Majority of participants 249(94%) and 248 (93.9%) were orthodox Cristian followers and 11(4.2%) and 13(4.9%) were by their religion among diabetics and non-diabetics respectively. Regarding the ethnicity 97.9% and 98.1% were Amhara among cases and controls respectively. The majority of diabetics 160 (60.6%) lives in urban, in contrast to non-diabetics 115(43.6%) who lives in urban (Table 1).
Table 1 Socio-Demographic Characteristics of Participants with Diabetes and Non-Diabetes group in Bahrdar University TGSH (April –August 2021)
	Socio-Demographic
Characteristics
	No. (%)
	

	
	Diabetic (N=264)
	Non-Diabetic (N=264)
	Total (N=528)

	Gender
	Male
	156 (59.1%)
	151 (57.2%)
	307 (58.1%)

	
	Female
	108 (40.9%)
	113 (42.8%)
	221 (41.9%)

	Age
	Mean (SD)
	50.610 (12.874)
	48.985 (12.239)
	49.797 (12.575)

	
	Range
	25.000 - 84.000
	25.000 - 80.000
	25.000 - 84.000

	Ethnicity
	Amhara
	258 (97.7)
	259 (98.1%)
	517 (97.9%)

	
	Others
	6 (2.3%)
	5 (1.9%)
	11 (2.1%)

	Religion
	Orthodox
	249 (94%)
	248 (93.9%)
	497 (94%)

	
	Muslim
	11 (4.2%)
	13 (4.9%)
	24 (4.5%)

	
	Others
	4 (1.8%)
	3 (1.2%)
	7 (1.5%)

	Residence
	Rural
	104 (39.4%)
	149 (56.4%)
	253 (47.9%)

	
	Urban
	160 (60.6%)
	115 (43.6%)
	275 (52.1%)

	Marital status
	Married
	227 (86.0%)
	224 (84.8%)
	451 (85.4%)

	
	Unmarried
	15 (5.7%)
	28 (10.6%)
	43 (8.1%)

	
	Divorced
	9 (3.4%)
	7 (2.7%)
	16 (3.0%)

	
	Widowed
	13 (4.9%)
	5 (1.9%)
	18 (3.4%)

	Education
	illiterate
	99 (37.5%)
	129 (48.9%)
	228 (43.2%)

	
	Read and write
	27 (10.2%)
	22 (8.3%)
	49 (9.3%)

	
	Primary school
	26 (9.8%)
	31 (11.7%)
	57 (10.8%)

	
	High school
	53 (20.1%)
	31 (11.7%)
	84 (15.9%)

	
	College/University
	59 (22.3%)
	51 (19.3%)
	110 (20.8%)

	Occupation
	Self employed
	78 (29.5%)
	45 (17.0%)
	123 (23.3%)

	
	Civil servant
	50 (18.9%)
	46 (17.4%)
	96 (18.2%)

	
	House wife
	81 (30.7%)
	85 (32.2%)
	166 (31.4%)

	
	Farmer
	39 (14.8%)
	76 (28.8%)
	115 (21.8%)

	
	Others
	16 (6.1%)
	12 (4.5%)
	28 (5.3%)




Socio-Demographic factors affecting type 2 DM
When we see age majority of diabetics 256(97%) were above 30 years, and from the multivariate analysis it was found that age >30 was 2 times chance to become diabetic as compared those with age < 30 (AOR 2.080, 95% CI: (1.113, 3.048)) with p value of 0.028. Concerning BMI, 185 (70%) of diabetics and 234 (88.6%) of non-diabetics were within a normal range between 18.5– 24.9 kg/m2. In multivariate analysis, it was indicated that subjects with BMI of >25 Kg/m2 had five times chance to become diabetic as compared with normal BMI (AOR 5.720, 95% CI: (5.044, 6.396)) with p value of 0.005 which is statistically significant. When we saw the residence 160 (60.6%) of DM lives in urban and it was found that urban residence is 1.9 times risk of developing diabetics (AOR 1.9, 95% CI: (1.407, 2.368)). Concerning the marital status 227(86%) of diabetics were married ,15(5.7%) unmarried ,9(3.4%) divorced and the rest 13(4.9%) were widowed. With the multivariate analysis being widowed is 2.8 times high risk of developing type 2 DM as compared to married one (AOR 2.828, 95% CI: (1.452, 4.203)) and p value of 0.01 which is also statistically significant. From the occupation being house wife and self-employed were 3.2 and 3.8 times chance to became diabetic as compared to other professional (AOR 3.198 ,95% CI: (1.369, 7.470)), and (AOR 3.807, 95% CI: (1.731, 8.373)) respectively (Table 2)
Table 2: Socio demographic and other risk factor variables distribution among diabetic and non-diabetic study subjects, Bahrdar University TGSH (April–August 2021)
	Socio-Demographic
Characteristics
	No. (%)
	
	Crude OR 
	Adjusted OR

	
	Diabetic (N=264)
	Non-Diabetic (N=264)
	p value|
	COR 
	95% CI 
	AOR 
	95% CI

	Gender
	Male
	156 (59.1%)
	151 (57.2%)
	0. 462
	1.081
	.765, 1.528
	1.160
	.782, 1.720

	
	Female
	108 (40.9%)
	113 (42.8%)
	
	
	
	
	

	Age
	<=30
>30
	8(3%)
256(97%)
	20(7.6%)
244(92.4%)
	
0.028
	
2.623
	
1.134, 6.066
	
2.080
	
(1.113,0.048)

	BMI
	<18.5
	19(7.2%)
	18(6.8%)
	0.1
	1.460
	(0.761,0.159)
	1.511
	(0.802,2.220)

	
	18.5-24.9
	185(70%)
	234(88.6%)
	
	1
	
	1
	

	
	>25
	60(22.8%)
	12(4.6%)
	0.005
	4.737
	1.937, 11.584
	5.720
	(5.044,6.396)

	Residenc.
	Rural
	104 (39.4%)
	149 (56.4%)
	|
	
	
	
	

	
	Urban
	160 (60.6%)
	115 (43.6%)
	< 0.001
	1.993
	1.409, 2.819
	1.887
	(1.407,2.368)

	Marital status
	Married
	227 (86.0%)
	224 (84.8%)
	
	1
	
	
	

	
	Unmarried
	15 (5.7%)
	28 (10.6%)
	0.056
	.529
	0.275, 1.016
	0.425
	 0.349,1.200

	
	Divorced
	9 (3.4%)
	7 (2.7%)
	0.06
	1.269
	0.464, 3.465
	1.31
	(0.137,2.486)

	
	Widowed
	13 (4.9%)
	5 (1.9%)
	0.01
	2.566
	0.900, 7.316
	2.828
	 (1.452,4.203

	Occupation
	Self employed
	78 (29.5%)
	45 (17.0%)
	.001
	1.385
	.166, 2.893
	3.807
	1.731, 8.373

	
	Civil servant
	50 (18.9%)
	46 (17.4%)
	.105
	1.300
	.565, 2.992
	2.513
	.825, 7.656

	
	House wife
	81 (30.7%)
	85 (32.2%)
	.007
	1.815
	.349, 1.905
	3.198
	1.369, 7.470

	
	Farmer
	39 (14.8%)
	76 (28.8%)
	.415
	.715
	.319, 1.603
	1.609
	.513, 5.050

	
	Others
	16 (6.1%)
	12 (4.5%)
	
	1
	
	1
	

	HCV
	Positive
	11 (4.2%)
	6 (2.3%)
	.211
	1.870
	.681, 5.132
	2.029
	.669, 6.150

	
	Negative
	253 (95.8%)
	258 (97.7%)
	
	
	
	
	


Note: Statistically significant association (p-value less than 0.05), p-value is for AOR. 
Abbreviations: COR, crude odds ratios; AOR, adjusted odds ratios; CI, Confidence Interval.
Table 3: Frequency distribution of HCV risk factors between diabetic and non-diabetic controls at Bahirdar University TGSH (April–August 2021).
	Risk
	Anti-HCV +ve
Frequency
(%)
	Anti-HCV −ve
Frequency
(%)
	P value
	AOR
	95% C.I.) 
	

Upper     Lower

	Multiple sexual part.
Yes 
No 
	
3(18)
14(82)
	
46(9)
465(91)
	
0.139
	
2.757
	
0.720
	
10.5

	Dental extraction 
Yes 
No 
	
0(0)
17(100)
	
9(1.8)
502(98.2)
	
0.999
	
.000
	
.000
	

	Surgical history 
Yes 
No 
	
0(0)
17(100)
	
5(1)
506(99)
	
0.999
	
.000
	
.000
	

	Ear piercing
Yes 
No 
	
6(35)
11(65)
	
200(39)
311(61)
	
0.520
	
0.697
	
0 .232
	
2.096

	Tattooing on gums & body 
Yes 
No 
	

3(18)
14(82)
	

54(10.5)
457(89.5)
	

0. 270
	

2.238
	

0.535
	

9.364

	Uvulectomy
Yes 
No 

	
0(0)
17(100)
	
4(0.8)
507(99.2)
	
0 .999
	
.000
	
.000
	

	Sharing sharp mat.
Yes 
No 
	
1(6)
16(94)
	
19(3.7)
492(96.3)
	
0. 598
	
1.817
	
0.197
	
9.781

	Contact to jaundiced
Yes 
No 
	
1(6)
16(94)
	
5(1)
506(99)

	
0. 069
	
8.054
	
.853
	
9.781

	Blood transfusion 
Yes 
No 
	
0(0)
17(100)
	
1(0.2)
510(99.8)
	
1.000
	
.000
	
.000
	

	Type of hypoglycemic 
Oral 
Insulin 
Mixed 
	
10(91)
0(0)
1(9)
	
237(93.6)
8(3.2)
8(3.2)
	

0.99
0.33
	

.000
2.3
	

.000
0.337
	


26.02

	FBS
>/=130    
   <130      
	
3(27.7)
8(72.7%)                                     
	
61(24%)  
192(76%)     
	
0.811        
	
1.18       
	
0.3         
	
4.58


Note: Statistically significant association (p-value less than 0.05), p-value is for AOR. 
Abbreviations: COR, crude odds ratios; AOR, adjusted odds ratios; CI, Confidence Interval


Seroprevalence and factors associated with hcv infection 
The prevalence of HCV in diabetes and non-diabetic controls was found out to be 11 (4.2%) and 6 (2.3%) respectively. In multivariate analysis of binary logistic regression, it was indicated that HCV seropositive subjects had almost two times risk of developing diabetes as compared to HCV seronegative after adjusted to sex, age, nature of the work, and BMI (AOR =2.029, 95% CI: (0.669, 6.150)) with p value of 0 .211. (Table 3).
With regard to HCV risk factors a total of 49 (9.3 %) study participants have multiple sexual partners of which 3 (6%) are HCV positive. From the multivariate analysis it shows that those having multiple sexual partners have 2.7 times high risk of acquiring hcv infection (AOR =2.76, 95% CI: (0.72, 10.5)). On the other hand, a total of 57 (10.8%) of study participants had tattooing on gum and on the body among this 3(5.2%) had hcv infection. Multivariate analysis shows those having tattooing on the body and gums had 2 times higher chance of acquiring hcv infection (AOR =2.76, 95% CI: (0.72, 10.5)). Those having ear piercing are 206 among this 6(2.9%) had hcv infection, found to have no association with AOR of 0.69. when we see sharing of sharp materials a total of 20 participants were found, among this only 1(5%) had hcv infection, with no significant association (AOR =1.8, 95% CI: (0.197, 9.78)). Small number of participants were found to have history of dental extraction, surgical history, uvulectomy, blood transfusion with 9,5,4 and 1 participants respectively, and no hcv positive participants was found with those risk factors (Table 3).








5. [bookmark: _Toc87569600]Discussion

This study included 528 (264 subjects with diabetics and 264 nondiabetic controls) participants grouped according to their blood glucose values. The overall seroprevalence HCV in the study subjects was 17 (3.2) and the proportion HCV among diabetic study subjects and non-diabetic control groups were found 11 (4.2%) and 6 (2.3%) respectively. In comparison, individuals with type II diabetes showed a 1.8 times higher rate of HCV seropositivity with bivariate analysis. After adjustment for other risk factors for type II diabetes such as age, sex, education level, occupation, and BMI by multivariate analysis of binary logistic regression, individuals with type II diabetic group showed 2 times higher rate of HCV sero positivity as compared to non-diabetic controls (AOR =2.029, 95% CI: (.669, 6.150)) with p value of 0 .211. This shows that possible association between HCV infection and type 2 DM, even though it is not statistical significant.
The finding of this study exploring high rate of HCV seropositivity in diabetic patients is lower than the rates reported in Ethiopia before, a study done in Jimma and Gondor was 9.9% ,7.5% respectively. And significantly lower than Congo and Egypt with  Overall prevalence of HCV infection among diabetes patients assessed  was 24.8%  38.7 % ((42, 45, 47, 49) .Studies in Pakistan ,Taiwan, Italy and Mexicans showed A higher prevalence of HCV infection was observed in diabetic patients in comparison non-diabetics with the rate of 17.6%,6.9%,11.5%,9.3 %,respectively all showed with significant association (33-35, 37). which are against current study. Whereas study conducted in central Tunisia , Nigeria, Brazil, HCV seropositivity in DM 1.3%,2.2%,1.4% ,respectively which is lower than current study (41, 50, 51). This might be due to cultural variations, socio-demographic, and epidemiological factors of study participants, as well as and in the difference of the study method.
The finding of this study showed low rate of HCV seropositivity in diabetic patients as compared to other studies, but still showed higher prevalence in diabetics as compared to non-diabetics, but not statistical significant, is consistent with the studies that indicated a lower prevalence of HCV infection in type II diabetic patients. Some of these controlled and uncontrolled study reports which were done in Tunisia., Nigeria, Brazil, indicated that there was no statistical significant difference between cases and controls with respect to HCV prevalence with P value of >0.05 as mentioned above .The reason for this low prevalence of HCV in diabetes which was seen in these studies might be associated with three different factors, the first reason might be the lack of study power due to smaller sample size, the second reason might be in association with HCV genotype difference. Until now, it is known that there are seven genotypes of HCV distributed in different parts of the world and these seven genotypes might not be equally associated with diabetes, the third reason might be due to the circulation of HCV at low level in particular community.
In contrast, this study is not consistent with the studies in Ethiopia (in Jimma, and Gondor), Congo and Egypt, Pakistan, Taiwan, Italy and Mexicans that indicated a high prevalence of HCV infection in type II diabetic patients with significant association. the first possibility might be in association with increased vulnerability of diabetic patients for HCV as a result of repeated exposure for finger prick injury, daily insulin injection and immune compromised state as result of diabetes, the other possibility might be due to the direct and/or indirect effect of HCV infection on glucose metabolism. In these respects, different literatures suggest the mechanisms of development of glucose intolerance in HCV infected patients though it is not well understood.
In this study, multivariate analysis of logistic regression to determine other associated risk factor for diabetics that age >30 was 2 times chance to become diabetic as compared those with age < 30 (AOR 2.080, 95% CI: (1.113, 3.048)), BMI of >25 Kg/m2 had five times chance to become diabetic as compared with normal BMI (AOR 5.720, 95% CI: (5.044, 6.396)), and it was found that urban residence is 1.9 times risk of developing diabetics (AOR 1.9, 95% CI: (1.407, 2.368)), from the marital status and being widowed is 2.8 times high risk of developing type 2 DM as compared to married one (AOR 2.828, 95% CI: (1.452, 4.203)), From the occupation being house wife and self-employed were three times chance to became diabetic as compared to other professional (AOR 3.198 ,95% CI: (1.369, 7.470)), and (AOR 3.807, 95% CI: (1.731, 8.373)) respectively. The current study which is consistent with study(20, 39, 43, 52) Older adults are at high risk for the development of type 2 diabetes due to the combined effects of increasing insulin resistance and impaired pancreatic islet function with aging. Similarly, high BMI by causing insulin resistance predispose to type 2 DM. Urban residence, self-employment, being house wife and widowed may be due to sedentary life style, and for some stressful conditions. 
[bookmark: _Toc477553799]In this study, multivariate analysis of logistic regression to determine the risk factor for HCV, shows that those having multiple sexual partners have  2.7 times high risk of acquiring hcv infection (AOR =2.76 , 95% CI: (0.72, 10.5)),and those having tattooing on the body and gums had 2 times higher chance of acquiring hcv infection (AOR =2.76 , 95% CI: (0.72, 10.5)) ,but not statistically significant with p value of 0.14, 0.27 respectively .Other risks which includes history of blood transfusion, ear piercing, uvulectomy ,tooth extraction, hospital admission, contact with jaundiced person; none of these risk factors were significantly associated with HCV seropositivity in both diabetic and non-diabetic controls (P > 0.05). Current finding is consistent with study done in Jemma (45),Whereas , North West Tigray, and Gondar shows that ,sharing materials, exposure to blood or its products, tattooing, hospital admission were found to be  significant predictors  for HCV infection(46, 47) .A case-control study in US In 1997,the final multivariate model, shows that Injection drug use (IDU) (OR = 49.6; 95% CI: 20.3-121.1), blood transfusion in non-IDU (OR = 10.9; 95% CI: 6.5-18.2), pierced ears or body parts (OR = 2.0; 95% CI: 1.1-3.7).Similar findings Malaysia, Egypt was found which are all in contrary to current result (22, 23, 49). This might be due to small number of hcv seropositive patients.

[bookmark: _Toc87569601]6. STRENGTHS AND LIMITATIONS
[bookmark: _Toc477553800][bookmark: _Toc87569602]6.1. Strengths
The study employed a Hospital-Based Case-Control study methods and gathered information from different sources such as clients, physical evaluation for BMI measurement, use laboratory investigation for HCV serology, RBS, and FBG. 
The study linked seropositive patients to medical regular clinic (MRC) to have further confirmatory test and to have chronic follow up.
[bookmark: _Toc477553801][bookmark: _Toc87569603]6.2. Limitations
Due to resource constrain I couldn’t not use additional confirmatory tests especially for participants who were positive by the screening test.







[bookmark: _Toc87569604]7. CONCLUSIONS 

[bookmark: _Toc87492820][bookmark: _Toc87569309][bookmark: _Toc87569605]The outcome of this study showed that, the overall seroprevalence of Hepatitis C in diabetic is 2 times the control groups but not statistical significant, which shows that, HCV infection may be a possible risk factor but not significant. The data presented herein does not allow us to recommend screening for HCV infection in diabetics. From the sociodemographic factors age >30 was, BMI of >25 Kg/m2, urban residence, being widowed, being house wife and self-employed are found to have positive association to develop type 2 DM. When we see risk factors for HCV infection, none of the risk factors were significantly associated with HCV seropositivity, which may be due to small number HCV positive patients.
[bookmark: _Toc87569606]8. Recommendations
[bookmark: _Toc87492822][bookmark: _Toc87569311][bookmark: _Toc87569607]Researchers: - 
Further studies should be conducted for better extrapolation of HCV being a risk factor for diabetes type II, with prospective cohort study design using HCV RNA test.
[bookmark: _Toc87492823][bookmark: _Toc87569312][bookmark: _Toc87569608][bookmark: _Toc87492824]Hospital administrators (service providers)
[bookmark: _Toc87569313][bookmark: _Toc87569609]The hospital must have a functional and accountable team that provide regular health education on healthy lifestyle to decrease the burden of DM. Proper education and awareness creation on regular exercise and dietary counseling to reduce body mass which has been found to be a continuing risk factor for complications in those with established diabetes and other risk factors.
Zonal and Regional health office
Improvement and advancement of Education programs on the media should be emphasized to sensitize the public about the risk factors, burden and complications of type 2 DM. Especially strengthening the health education to improve healthy lifestyle on decreasing overweight, avoiding sedentary lifestyle and stressful conditions.
Policy makers 
Although focusing and directing funds at treating diabetes and its complications is important, the rapid escalation of numbers of people with diabetes demands urgent action on prevention. To give attention and incorporate with the health extension package to prevent type 2 DM. 
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[bookmark: _Toc87569611]10.ANNEXES 
[bookmark: _Toc87569612]Annex 1 Participant Informed Consent Form (English Version)
Introduction
My name is ______________. I am working with Dr. Mahlet Balew who is doing a research for the partial fulfillment of Specialty in internal medicine at BDU. This questionnaire is intended to assess the prevalence of Hepatitis c virus in type 2 DM patients who have follow up at TGSH. You are selected to be one of the Participants in the study.
Purpose:  purpose of the project is to assess the prevalence of Hepatitis c virus and its associated factors in type 2 DM who have follow up at TGSH. The other purpose is for the fulfillment of my Specialty in internal medicine. The information you provide here will be very helpful to the investigator of this study to write a research paper for the requirement in completion of Specialty program. The findings of this project could help in designing priority intervention strategies that decrease /eliminate /and treat hepatitis c infection among type 2 DM.    
Duration of the Study: From April–August 2021.
Procedures: There are questions that assess the magnitude of HCV prevalence and factors associated with it among type 2 DM at TGSH. I would like to ask you to give your genuine and honest answers on the questions forwarded, and sample blood will be collected for further analysis to test exposure to hepatitis C virus infection. If you need clarification please ask me.    It will take you about 10-15 minutes to finish this survey.
Confidentiality: you will not be asked your name on to be written the survey questions. All the information you give to us will be kept private. Whatever information you provide will be kept strictly confidential. The completed questionnaire will be kept in a locked file cabinet; only the researcher will have access to see the answers you give. 
Are you willing to participate in the study? 
           1- Yes                        2 - No 
If the answer is yes, thanks! Conduct the interview.
If the answer is no, Thanks! Proceed to the next eligible client




[bookmark: _Toc350666286][bookmark: _Toc87569613]Annexe2- Questionnaires English version
1. Questionnaire for the assessment of HCV prevalence in type 2 DM
2. General information
3. Region ____________________________________
4. Zone _____________________________________
5. Woreda ___________________________________
6. Identification Code (Questionnaire Code) ________
	Question
	Responses
	Skip to

	Part I: Socio demographic characteristics of participants 

	A. Age (in yrs.) 
	---------------------
	

	B. Sex of the respondents	
	1-Male
	

	
	2-Female
	

	C. Marital status 
	1-Married 
	

	
	2-Unmarried  
	

	
	3-Divorced
	

	
	4-Widowed
	

	D. Where is your Residence?	
	1- Rural
	

	
	2- Urban
	

	E. What is your religion?
	1-Orthodox
	

	
	2-Muslim 
	

	
	3-Protestant
	

	
	4-Others 
	

	F. What is your educational status?	
	1-Illiterate 
	

	
	2-Read and write 
	

	
	3-Primary  
	

	
	4-High school
	

	
	5-College/university
	

	G. Occupation	
	1-Self-employed
	

	
	2- Civil servant
	

	
	3-House Wife
	

	
	4- Farmer
	

	
	5- Others
	

	Part II: Associated risk factors
	
	

	A.  Multiple sexual partner	

	1-Yes
	

	
	2-No 
	

	B. Have you ever had History of blood transfusion?
	1-Yes
	

	
	2-No
	

	C. Have you ever had History of Dental extraction at health facility?
	1-Yes
	

	
	2-No
	

	D. Do you have history of Hospital admission?	
	1-yes
	

	
	2-No
	

	E. Do you have history of Surgery?
	1-yes
	

	
	2-No
	

	
	
	

	F. Do you have history of Ear piercing?	
	1-Yes
	

	
	2-No
	

	G.Do you have history of Tattooing on body?
	1-Yes
	

	
	2-No
	

	H. Do you have history of Tattooing on gum?
	1- Yes
	

	
	2- No
	

	I. Do you have history of Uvulectomy?
	1-Yes 
	

	
	2-No
	

	J. Do you have history of sharing the shaving equipment’s?
	1-Yes 
	

	
	2-No
	

	K-Iv drug use 
	1-Yes
	

	
	2-No
	

	L-History of dialysis 
	1-Yes
	

	
	2-No
	

	M- Do you have history of contact to known jaundiced patients?
	1-Yes 
	

	
	2-No
	

	N-Type of hypoglycemic medication 
	1-Oral hypoglycemic 
	

	
	2-Insul
	

	
	3-Both oral and Insulin 
	

	Part 3: Investigation results 
	
	

	1. Anti-HCV anti body     
	1-Positive 
	

	
	2-Negative 
	

	2. Blood glucose level 
	
	

	FBS
	--------------
	

	RBS
	--------------
	



Date (………. /……../……….) DD, MM, YY

8. ተጨማሪዎች
አባሪ 1: የተሳታፊው በመረጃ የተደገፈ ስምምነት (የእንግሊዝኛ ቅጅ) 
መግቢያ
ስሜ ______________ነው፡፡ በባህርዳር ዩኒቨርሲቲ የውስጠደዌ ሕክምና ትምህርት ክፍል ውስጥ (ስፔሻሊስ ት) ጥናት ከሚያካሂዱት ከዶክተር ማህሌት ባለው ጋር እሰራለሁ ይህ መጠይቅ በጥበበጊዮን ስፔሻላይዝድ ሆስፒታል   በሚከታተሉ በአይነት 2 የስዃር ህመምተኞች ላይ የሄፕታይተስ ሲ ቫይረስ ስርጭትን ለመገምገም የታሰበ ነው ፡፡ ጥናት ውስጥ ከተሳታፊዎች አንዱ በመሆን ተመርጠዋል ፡፡
ዓላማ- የፕሮጀክቱ ዓላማ   በጥበበጊዮን ስፔሻላይዝድ ሆስፒታል   በሚከታተሉ በአይነት 2 የስዃር ህመምተኞች ላይ የሄፕታይተስ ሲ ቫይረስ ስርጭትን እና ተያያዥ ምክንያቶችን   ለመገምገም ነው ፡፡ ሌላኛው ዓላማ የእኔን የውስጠደዌ ሕክምና ትምህርት ክፍል ውስጥ የስፔሻሊስ ት ጥናት ለመፈፀም ነው ፡፡ የልዩ ፕሮግራም መርሃግብርን ለማጠናቀቅ እና የጥናት ወረቀት ለመፃፍ እዚህ የሚሰጡት መረጃ   በጣም ይረዳል ፡፡ በተጨማሪም የዚህ የፕሮጀክቱ ግኝቶች በአይነት 2 የስዃር ህመምተኞች   መካከል የሄፕታይተስ ሲ ኢንፌክሽንን የሚቀንሱ / የሚያስወግዱ / እና የሚያድኑ የቅድመ ጣልቃ ገብነት ስልቶችን ለመንደፍ ሊረዳ ይችላል ፡፡
የጥናቱ ጊዜ-  ሚያዚያ እስከ ነሐሴ   / 2021 ዓ.ም
የአሠራር ሂደቶች- በአይነት 2 የስዃር ህመምተኞች ላይ የሄፕታይተስ ሲ ቫይረስ ስርጭትን እና ተያያዥ ምክንያቶች ለማወቅ የሚጠቅሙ ጥያቄዎች አሉ ፡፡ በተላለፉት ጥያቄዎች ላይ እውነተኛ   መልስዎን እንዲሰጡ እጠይቃለሁ እናም የሄፐታይተስ ሲ ቫይረስ ተጋላጭነትን ለመፈተሽ    የደም ናሙና ለተጨማሪ ትንታኔ ይሰበሰባል ፡፡ ማብራሪያ  ከፈለጉ  እባክዎን  ይጠይቁኝ ፡፡ ይህንን  የዳሰሳ ጥናት ለማጠናቀቅ ከ10-15 ደቂቃ  ያህል  ጊዜ ይፈጅብዎታል
ሚስጥራዊነት- የዳሰሳ ጥናቱን ጥያቄዎች ለመጻፍ ስምዎ ን አይጠየቁም ፡፡ የሚሰጡት ማንኛውም መረጃ በጥብቅ  በሚስጥር  ይቀመጣል ፡፡ የተጠናቀቀው  መጠይቅ  በተቆለፈ  ፋይል  ካቢኔ  ውስጥ ይቀመጣል ፣ የሚሰጡን  መልስ  የማየት  መብት  ያለው  ተመራማሪው ብቻ  ነው ፡፡ 
በጥናቱ ለመሳተፍ ፈቃደኛ ነዎት?
1. አዎ 
             2. አይደለሁም
አዎ ከሆነ ለጥያቄዎቹ መጠየቅ ይቀጥሉ።
ካልሆነ እባክዎን እዚህ ያቁሙ



አባሪ 1:መጠይቆች 
1. በአይነት 2 የስዃር ህመምተኞች ላይ የሄፕታይተስ ሲ ቫይረስ ስርጭትን ለመገምገም የሚረዱ መጠይቆች
2. አጠቃላይ መረጃ
3. ክልል ____________________________________
4. ዞን _____________________________________ 
5. ወረዳ ___________________________________
6. የመጠይቅ ኮድ
	
ጥያቄ 
	
ምላሾች 
	
ተጨማሪ  ሃሳብ 

	ክፍል I: የተሳታፊዎች  የግል እና ማህበራዊ መረጃ

	1- ዕድሜ
	------------
	

	2- ፆታ
	1-ወንድ
2-ሴት
	

	3- የጋብቻ ሁኔታ
	1-ያገባ
2-ነጠላ
3-ተፋታ
4-መበለት
	

	4-የመኖሪያ ቦታ
	1- ገጠር
2- የከተማ
	

	5- ሃይማኖት
	1-ኦርቶዶክስ
2-ካቶሊክ
3-ፕሮቴስታንት
4-ሙስሊም
5-ሌላ --------------
	

	6- የትምህርት  ሁኔታ
	1- ማንበብ እና መጻፍ አይችሉም
2- ማንበብ እና መጻፍ ይችላሉ
3-የመጀመሪያ ደረጃ
4-ሁለተኛ ደረጃ ትምህርት ቤት
5-ኮሌጅ / ዩኒቨርሲቲ
	

	7-የሥራ ዓይነት
	1-በራስ ሥራ መሥራት
2-አሽከርካሪ
3-የቤት ሚስት
4-ተማሪ
5-ገበሬ
6-ሲቪል ሰርቫንት
7-ሌሎች
	

	ክፍል II: ተያያዥ  ለአደጋ  አ ጋላጭ  ምክንያቶች

	1-ብዙ  የወሲብ  ጓደኛ  ነበረህ/ሽ
	1-አዎ
2-አይ
	

	2- የሰው ደም ተልግሰው ያውቃሉ?
	1-አዎ
2-አይ
	

	3- በጤና ተቋም ጥርስ  አስነቅለው ያውቃሉ?
	1-አዎ
2-አይ
	

	4- ሆስፒታል  ተኝተው ታክመው ያውቃሉ?
	1-አዎ
2-አይ
	

	5- ቀዶ ጥገና  ተደርጎልዎት ውቃል?
	1-አዎ
2-አይ
	

	6- ንቅሳት  ወይም  ሰውነት የመብሳት  ታሪክ  አለዎት?
	1-አዎ
2-አይ
	

	7- ለጥያቄ  ቁጥር 6  መልስዎ  አዎ ከሆነ የትኛው ነው ያለው?
	1-የጆሮ መበሳት
2-በሰውነት ላይ ንቅሳት
3-በድድ ላይ ንቅሳት
4-ሌሎች
	

	8- የእንጥል ማስቆረጥ ታሪክ አለዎት?
	1-አዎ
2-አይ
	

	9- የመላጫ  መሣሪያዎቹን የማጋራት /መዋዋስ ታሪክ አለዎት?
	1-አዎ
2-አይ
	

	10- ሰውነታቸው /አይናቸው  ወደ ቢጫ  ከተቀየረባቸዉ  ህመምተኞች ጋ ተገናኝተው ያዉቃሉ?
	1-አዎ
2-አይ
	



ቀን (……. /……../……….)
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