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Abstract 
Background: Several conducted studies have reported a higher and more 
frequent Helicobacter pylori infection rate in type 2 diabetes mellitus (T2DM). 
The aim of this study was to estimation the prevalence of H. pylori and its 
association between H. pylori infection and T2DM. Materials and Methods: 
A sectional-cross study was conducted based on 200 patients studded with 
socioeconomic characteristics through a questionnaire & H. pylori was diag-
nosed by serum anti-H. pylori immunoglobulin G (IgG) and IgA. Further-
more, patients were investigated for fasting blood glucose (FBG) levels, gly-
cosylated hemoglobin (HbA1c), serum cholesterol, and other biochemistry 
parameters. Results: The findings showed The prevalence of Hp positive in-
fection was significantly higher in the total sample was 134 with (67%). While 
66 out of 200 patients with (33%) was H. pylori negative infection. of H. pylo-
ri. Further, the mean values were statistically significant for diabetes with H. 
pylori infection for IgG > 300 titer and IgA > 250 titer, regarding, HbA1C 
(7.52 ± 0.41) (P < 0.001), FBG, LHDL, triglyceride levels, uric acid and BMI 
(kg/m2). The diabetic patients showed a higher prevalence rate of symptoms 
with ulcer stomach 47 (45.63%), muscular symptoms 36 (34.95%) and nausea 
7 (22.58%). Conclusions: The current study revealed that H. pylori preva-
lence infections were significantly higher in diabetic patients studied com-
pared to non-diabetic patients. Furthermore, T2DM patients infected with H. 
pylori positive reported a higher prevalence rate of symptoms than H. pylori 
negative. 
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1. Introduction 

Helicobacter pylori (H. pylori), deemed an etiology of gastritis and gastri-
tis-associated diseases, peptic ulcer, gastric adenocarcinoma and primary gastric 
lymphoma [1] [2] is a major public health problem both in developed and de-
veloping countries, with high burden in economically poor countries related to 
poor sanitary conditions.  

Epidemiologic studies have indicated that about 50% of adults in developed 
countries and 90% of adults in developing countries are positive for H. pylori 
[3]. Peptic ulcer disease is now approached as an infectious disease [4] [5]. The 
role of H. pylori infection is increasingly recognized in gastric cancers as well as 
evaluating its role in other gastrointestinal (GI) diseases [6]. Elevated antibody 
levels against H. pylori also attracted the attention of some extra-gastric diseases, 
including diabetes mellitus [7]. Type 2 diabetes mellitus (T2DM) is turning to be 
a pandemic so it is responsible for the death of 3.8 million of the adult popula-
tion in the world and is regarded as a serious risk for public health. [8]. Type 2 
diabetes is high blood sugar levels caused by a lack of a hormone called insulin 
either the broken beta cells aren’t making enough insulin or the insulin it makes 
doesn’t work properly called insulin resistance, living with obesity or over-
weight, other factors include high blood pressure, age, lifestyle, family history, 
genetics and which is chronically observed in the patients with diabetes [9]. Di-
abetes may cause long-term damage to different organs, especially eyes, kidneys, 
nervous system, heart, and blood vessels [10]. At least 80% of the patients with 
diabetes will die due to the consequences of cardiac complications [11]. Evidence 
indicates that diabetes may be accompanied by H. pylori infection, which 
chronic and insulin-resistant inflammation may increase the risk for T2DM. In 
addition, gastritis resulting from H. pylori may potentially affect gut-related 
hormones and inflammatory cytokines [12] [13]. There is controversy about the 
link between H. pylori infection and diabetes as some studies indicate a higher 
prevalence of infection in diabetic patients [14]. Whereas in the others, no dif-
ference has been reported [15] [16]. Other studies indicated that the first time 
that H. pylori infection led to an increase the incidence of T2DM using a pros-
pective cohort of 782 Latino individuals older than 60 years this study showed 
that people with H. pylori infection would more suffer from diabetes in compar-
ison to healthy individuals it is found that 84.6% of diabetic patients with H. py-
lori infection had diabetics for >10 years [17]. Besides the glycemic control, di-
abetes duration is the main risk factor of increasing the risk of chronic di-
abetes-related complications, which is important in our study is the autonomic 
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neuropathy and gastropathy that are critical predictors for H. pylori infection in 
diabetics [18]. This finding is in agreement with the findings of a study indicat-
ing that diabetic patients with a history of retinopathy, nephropathy, or neuro-
pathy should be presupposed to have GI abnormalities until proven otherwise 
[19] [20]. Helicobacter pylori infection is a major global public health problem 
recently, which affects nearly 50% to 75% of the world’s population. About 70% 
of people in developing countries with peptic ulcer diseases and slightly lower in 
developed countries [21]. 

The objectives: this study aimed to estimate the prevalence of H. pylori infec-
tion and identify the correlation H. pylori infection with 2 diabetes, 1daibetes 
mellitus patients & malignant gastritis patients attending in the medical center at 
lower shabelle region (Somalia).  

2. Materials and Methods 

The study was led in a medical center at the lower Shabelle region located in 
south-central Somalia. A cross-sectional study design was applied from 28 Janu-
ary to 30 June 2023. Those patients who came to LSRMC for treatment of 
2diabetes mellitus or were admitted by gastritis lymphoma symptoms were se-
lected and sent to the laboratory to confirm H. Pylori states during the data col-
lection period were taken as source population. The study patients were 200 se-
lected patients with symptoms of chronic gastritis and 2 diabetes mellitus pa-
tients undertaking laboratory investigation for H. pylori. 

Information about patients was gathered by nurses and participants were inter-
viewed about the sociodemographic profile, environmental situations, individual 
habits and the complications of H. pylori. Data were collected from patients by us-
ing a structured questionnaire. The stool samples were tested according to the pro-
cedures. Samples were collected from each participant. A lesser quantity of the stool 
sample was transmitted to a vial with diluents, strongly agitated for 15 seconds and 
after that 2 to 3 drops were mixed into the round window of the test cassette. The 
findings were read after 15 minutes and the results are read based on the appear-
ance. The presence of two lines, C (control) and T (test), specifies a positive test, 
and the presence of only one line, C (control) shows a negative result. Serology tests 
are also used in this method, antibodies against H. pylori are detected by ELISA, 
immunoblotting techniques and enzyme immunoassays (EIA) [22]. Although more 
tests for IgA, IgG, and IgM antibodies are performed, only the IgG antibody test is 
reliable. These tests involve the use of serum, saliva, or urine; however, the use of 
whole blood is still a controversial topic [23]. These Patients were also investigated 
for fasting blood glucose levels (FBG), HbA1c, serum cholesterol, triglycerides, 
high-density lipoprotein (HDL), low-density lipoprotein (LDL), urea, creatinine, 
and the presence of other co-morbidities conditions. Data analysis was carried out 
using the statistical package for social sciences, for Windows version SPSS. Cate-
gorical variables were compared with Chi-square test. P < 0.05 was taken as statisti-
cally significant.  
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3. Results Analysis 

The results in Figure 1 showed a total of 200 patients men and women were in-
cluded in this study. The prevalence of H. pylori positive infection in the total 
sample was 134 with (67%). While 66 out of 200 patients with (33%) was H. py-
lori negative infection.  

The distribution of detected H. pylori infection among diabetic and 
Non-diabetic patients based on HPSA & HbA1c tests status is also presented in 
(Table 1) the prevalence of T2DM was 103 with positive H. pylori (n = 103) out 
200 with (51.5%) P-value was <0.001 incidences statistical significance. Of them, 
85 (42.5%) was H. pylori +ve with (HpSA) and 18 (9%) was H. pylori -ve with 
(HpSA). While, in this study 29 out of 200 were diagnosed as T1DM patients 
with (14.5%) and positive H. pylori from them 11 out 29 (5.5%) with positive H. 
pylori and 18 out 29 (9%) were negative with H. pylori. All the 132 patients with 
diabetes mellitus successfully completed all requirement measurements such as 
HbA1c was increasingly among level 5.5 - 6.5, >6.5 the results are shown in 
(Table 1) that T2DM, T1DM were 57 (55.33%), 11 (61.11%) respectively P-value 
was <0.001 incidences higher statistical significance.  

In Table 2 the results showed, that there was a significant difference in H. py-
lori between both groups, diabetic and non-diabetic groups. The parameter of H. 
pylori ve+ infection in a diabetic patient 132 (66%) was much higher than the 
non-diabetic group 68 (34%) (P = 0.001). This study included 81 (61.36%) males 
and 51 (38.64%) females in the diabetic group while 43 (63.23%) males and 25 
(36.76%) females in the non-diabetic group. In both groups. There were not any 
significant differences in gender regardless of DM and non-DM group. Even 
though the numbers of the males in the DM and non-DM groups were higher 
than that of the females in both groups. In age division, including ≤50, 50 - 60 
and ≥60 years old, the difference among these ages demonstrated statistically 
significant (P = 0.001) with 79 (59.84%) at 50 - 60 years old. In the age of more 
than ≥60 years old, the number of cases was 32 (24.24%) and 24 (35.29% in DM 
and non-DM respectively, as illustrated in Table 3. BMI parameters the ratios of 
obese, in DM group were different (29.42 ± 4.11) to those in the non-DM group 
21.42 ± 2.19, which means that there is statistically significant differences in such 
ratios between the two groups also the other parameters measurement the ratios 
of the HbA1c (%), LDL-C (mmol/L, Uric acid (μmol/L), FPG (mmol/L) showed 
statistically significant (P-value. < 0.05) and correlated with the prevalence of 
T2DM group and H. pylori positive as illustrated in Table 2. 

Table 3 By comparison among diabetic patients in relation to the detection of 
H. pylori infection as regards malignant gastritis symptoms, statistically signifi-
cant higher prevalence rate of symptoms with ulcer stomach. 47 (45.63%), mus-
cular symptoms 36 (34.95%) and nausea 7 (22.58%). While, the prevalence of H. 
pylori and it relation with T2DM did not differ statistically significant according 
to correlation among symptoms of bloating, hypertension status, inflammation 
of kidneys.  
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Figure 1. Prevalence of Helicobacter pylori infection with percentage among malignant gastritis patients 
attending in LSRMC, Somalia. 

 
Table 1. Distribution of detected H. pylori infection among diabetic and Non-diabetic patients based on HPSA & HbA1c tests.  

Total with  
percentage. 

Non-diabetic  
patients with  

negative H. pylori - 
(N = 37). 

Non-diabetic  
patients with  

positive H. pylori +  
(N = 31) 

Diabetic mellitus 
patients T2DM 

without H. pylori. 
(N = 18 out of 103) 

T1DM patients 
with positive  
H. pylori +  

(N11 out 29) 

T2DM patients  
with positive  
H. pylori +  
(N = 103) 

H. pylori  
infection by 

HPSA & HbA1c 
tests. 

134  
(67%) 

00 
00 

27 
(13.5%) 

11 
(5.5%) 

11 
(5.5%) 

85 
(42.5%)* 

H. pylori +ve. 
% with (HpSA). 

66 
(33%) 

30 (15%) 00 
18 

(9%) 
00 
00 

18 
(9%) 

H. pylori -ve. 
% with (HpSA). 

 
46 (34.84%) 
65 (49.24%)* 
21 (15.90%) 

 
00 
00 
00 

 
00 
00 
00 

 
4 (22.22%) 
3 (16.66%) 

11 (61.11%)* 

 
3 (27.29%) 
5 (45.45%) 
3 (27.29%) 

 
39 (37.86%) 
57 (55.33%)* 

7 (6.79%) 

HbA1c. 
<5.5 

5.5 - 6.5 
>6.5 

0.001 (P.S) - - 0.31 (N.S) 0.43 (N.S)  *P.Value 

- (HpSA): test: Helicobacter Pylori Stool Antigen Test. (HbA1c): glycohemoglobin, A1c) Test. *P-value was <0.001 incidences 
statistical significance.  
 
Table 2. Sociodemographic and clinical characteristics of patients studded with H. pylori infection and those without infection.  

Non-Diabetics patients 
(No-68) 

Diabetics patients 
(No-132) 

Helicobacter pylori  
positive (n = 134) 

Helicobacter pylori 
negative (n = 66) 

Parameters of patients. 

 
43 (63.23%) 
25 (36.76%) 

 
81 (61.36%)* 
51 (38.64%) 

 
73 (54.47%) 
61 (45.53%) 

 
39 (50.09%) 
27 (40.90%) 

Gender: 
Men: 

Females: 
 

11 (16.17%) 
33 (48.52%) 
24 (35.29%) 

 
21 (15.90%) 
79 (59.84%)* 
32 (24.24%) 

 
47 (35.07%) 
39 (29.10%) 
48 (35.82%) 

 
17 (25.75%) 
21 (31.81%) 
28 (42.42%) 

Age (years) 
≤50 

50 - 60 
≥60 

 
33 (48.52%) 
35 (51.47%) 

 
97 (73.48%) 
35 (26.51%) 

 
85 (63.43%) 
49 (36.56%) 

 
13 (19.69%) 
53 (80.30%) 

Smoking (%) 
Yes: 
No: 

15.50%(31)14.50%(29)
18.50%(37)

51.50%(103)

1
6
11
16
21
26
31
36
41
46
51
56
61
66
71
76
81
86
91
96
101
106
111
116

Non-diabetic patients 
with positive   H. pylori +  

T2DM without  H. pylori. Non-diabetic patients 
with negative  H. pylori -

T2DM patients with 
positive H. pylori + 

The Causative agent  H.pylori
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Continued 

 
9 (13.23%) 
59 (86.76%) 

 
31 (23.48%) 

101 (76.51%)* 

 
87 (64.92%)* 
47 (35.07%) 

 
11 (16.66%) 
55 (83.33%) 

Alcohol consumption (%) 
Yes: 
No: 

21.42 ± 2.19 29.42 ± 4.11* 24.42 ± 3.17 23.42 ± 3.13 BMI (kg/m2) 

132.49 ± 19.66 147.51 ± 19.79 131.67 ± 17.91 124.67 ± 19.89 Blood pressure (mmHg). 

4.41 ± 0.39 7.52 ± 0.41*P 6. 75 ± 1.24 4.75 ± 1.22 HbA1c (%) 

4.90 ± 0.73 
1.32 ± 0.31 
3.26 ± 0.72 

5.11 ± 1.06 
1.41 ± 0.43 
3.04 ± 0.88 

5.93 ± 0.93 
1.53 ± 0.53 
4.12 ± 0.77 

4.91 ± 0.90 
1.2 ± 0.40 

3. 13 ± 0.67 

Total Cholesterol 
HDL-C (mmol/L) 
LDL-C (mmol/L) 

340.05 ± 92.11 78.12 ± 85.39 38.70 ± 87.38 33.58 ± 92.46 Uric acid (μmol/L) 

5.47 ± 0.58 8.58 ± 2.05* 7.83 ± 1.17* 5.69 ± 0.92 FPG (mmol/L) 

BMI, body mass index; TC, total cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density 
lipoprotein cholesterol; HbA1c (%), glycated hemoglobin A1c; FPG, fasting plasma glucose.*P-value was <0.001 incidences statis-
tical significance. P-value was without * means incidences no statistical significance. *P-value. < 0.05 significant. *P-value: N S. 
 
Table 3. The comparison reported symptoms and diseases among the seropositive diabetic patients with seronegative diabetic 
patients (n = 200).  

P. value 
T1DM patients with positive  

H. pylori + (N = 29). 
Non-DM with H. pylori 
positive (n = 31), n (%). 

T2DM with H. pylori positive 
(n = 103), n (%). 

Disease Symptoms 

0.001 15 (51.72%)* 17 (54.83%)* 47 (45.63%)* Ulcer stomach. 

N.S 1 (3.44%) 3 (9.67%) 9 (8.73% ) Diarrhea 

0.001 9 (31.03%)* 1 (3.22%) 36 (34.95%)* Muscular Symptoms. 

N.S 2 (6.89%) 0 (0%) 3 (2.91%) Inflammation of Kidneys. 

N.S 1 (3.44%) 2 (6.45%) 5 (4.85%) Bloating. 

N.S 0 (0%) 1 (3.22%) 2 (1.94%) Hypertension. 

0.001 1 (3.44%) 7 (22.58%)* 1 (0.97%) Nausea . 

4. Discussion  

In the present study, we found a positive associate among H. pylori infection and 
the risk of T2DM. In (Figure 1, Table 2) presented the prevalence of T2DM was 
103 with positive H. pylori (n = 103) out 200 with percentage (51.5%) P-value 
was <0.001 incidences statistical significance. While the findings of study on the 
prevalence of H. pylori positivity in all DM patients were 134 out of 200 patients 
investigated in this study with percentage (67%). The prevalence of H. pylori +ve 
in this study was higher than negative H. pylori where the result was 66 out of 
200 patients with (33%) and incidences found statistical significance P-value 
<0.001. This result are similar with Gentile et al. found that the prevalence of H. 
pylori infection was 74.4% in DM patients (P-value < 0.001), Gentile et al. found 
that the prevalence of H. pylori was significantly higher in the T2DM group 
compared to the T1DM [24]. Bayati et al. in a study concluded that 61.5% of 
those with H pylori-positive status had one or more of the chronic diabetic 
complications. This finding is in agreement with the findings of our study. The 
global magnitude of H. Pylori was 70.1% in Africa, 69.4% in western Asia, 34.3% 
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Western Europe, 37.1% North America [25]. Turkey presented the highest pre-
valence (77.2%). Among the 62 countries investigated in the most recent global 
prevalence study in 2018, there were no informative prevalent data about H. py-
lori in Somalia. Nevertheless, stressed that there is no satisfactory explanation 
for the differences in H. pylori infection between diabetics and nondiabetics 
[26]. 

However, in neighboring countries such as Ethiopia and Uganda, the preva-
lence of H. pylori was estimated to be 49.1% and 65.9%, respectively [27]. 
Therefore, the estimation of H. pylori infection and its relation with T2DM very 
much needs to be explored in Somalia. However, some authors [28] did not 
detect and confirm an association between H. pylori infection and diabetes. For 
example, a Greek study [29] did not support an association between H. pylori 
infection and diabetes mellitus. We explained that diabetic patients are prone 
and correlate to chronic H. pylori infections because evidence indicates that di-
abetes may be accompanied by H. pylori infection, which chronic and insu-
lin-resistant inflammation may increase the risk for T2DM. In addition, gastritis 
resulting from H. pylori may potentially affect gut-related hormones and in-
flammatory cytokines [30]. This relationship, some reasons can be considered to 
discuss it, which are summarized in the following: First, diabetes causes impair-
ment in the function of cellular and humoral immunity, which also increases the 
individual’s sensitivity to H. pylori infection. Second, it reduces GI movements 
and secretion of gastric acid, which in turn increases colonization and bacterial 
infections. Third, changes in glucose metabolism may alter chemical production 
in the gastric mucosa, which results in the colonization of more bacteria. [31]. 
More importantly, our current study demonstrated in the table-3 there were not 
any significant differences in gender regardless of the prevalence of H. pylori 
and DM and non-DM group. In age division, including 51 - 60 years, old it was 
correlated with diabetics patients 79 out 132 with percentage (59.84%) P-value < 
0.001. While the difference among other ages groups did not demonstrate any 
statistically significant.  

The mean of obesity (BMI parameter) in patients with H. pylori seropositive 
and DM group were higher 29.42 ± 4.11 than those in the H. pylori-positivity 
and non-DM group, which means that there was statistically significant between 
presence of BMI parameter and prevalence of DM patients. Furthermore, blood 
pressure, cholesterol, triglyceride and uric acid mean values were no significantly 
associated with the presence of diabetes among subjects with H. pylori infection. 
Prevalence of H. pylori infection correlated to HbA1c as demonstrated in Table 
3 and there was higher 7.52 ± 0.41 in patients with T2DM and T1DM, while 
HbA1c in the majority of patients without DM was at normal range 4.41 ± 0.39. 
Type 2 diabetes mellitus is a metabolic disorder characterized by the increase in 
blood glucose due to insulin resistance or deficiency of insulin. The subjects are 
more likely to be prone to H. pylori infection. So, it could be correlated with He-
licobacter pylori infection, which means that chronic gastrointestinal inflamma-
tion which showed in Figure 2 might be affected by uncontrolled glycemic  
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Figure 2. Endoscopic photograph which showed the gastric ulcers of stomach in positive 
patient with H. pylori gastropathy. 
 
level and which lead to increasing the HbA1c too. Table 3 shows the reported 
symptoms, signs and diseases among the diabetic patients and non-diabetic sub-
jects with H. pylori infection as can be seen with rate of symptoms of muscular 
symptoms, ulcer stomach and nausea which were more common and correlated 
with prevalence of diabetic mellitus patients infected with H. pylori infection 
and the prevalence of H. pylori and it relate with T2DM did not find differ sig-
nificantly with other symptoms such as hypertension, diarrhea, inflammation of 
kidneys. This finding accords with those of several studies and which also rec-
ommended preventing the H. pylori infection through practice good hygiene 
and hand washing, especially with food preparation, all positive patients with 
chronic gastrointestinal symptoms that may be associated with H. pylori infec-
tion should be tested and treated to prevent exposure to family members. Posi-
tive patients should complete the full course of therapy (antibiotics and acid 
blockers) to maximize the potential for a cure [31]. Medications-No single drug 
cures H. pylori infection. Most treatment regimens involve taking several medi-
cations for 14 days. Most of the treatment regimens include a medication called 
a proton pump inhibitor. This medication decreases the stomach’s production of 
acid, which allows the tissues damaged by the infection to heal. Examples of 
proton pump inhibitors include lansoprazole (Prevacid), omeprazole (Prilosec), 
pantoprazole (Protonix), rabeprazole (AcipHex), dexlansoprazole (Dexilant), 
and esomeprazole (Nexium) [32]. 

5. Conclusion 

The number of positive H. pylori in this study was common with all patients and 
does not only increase with the higher HbA1c parameters but also with higher 
BMI. It can also concluded that a significant difference in the rate of H. pylori 
infection was observed in type II DM group compared to that in the non-DM 
group in this study. In summary, we found that Hp infection is positively asso-
ciated with the risk of T2DM, which may be further exacerbated under the coex-
istence of Hp infection and some traditional risk factors.  
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