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ABSTRACT 
Dynamics of regional and gender features of 
occurrence of arterial hypertension associated 
with diseases of gallbladder, biliary ducts and 
pancreas for 2003-2011 was analyzed. There re- 
searched 23,310 patients (9111 males and 14,188 
females) treated in clinic of scientific centre of 
clinical and experimental medicine SB RAMS. 
Occurrence of such combination, depending on 
gender, residence (the Novosibirsk region (NR) 
or Yakutia) as well as in age subgroups (16 - 39, 
40 - 59 and over 60) was estimated. Occurrence 
of arterial hypertension associated with diseases 
of gallbladder, biliary ducts and pancreas was 
observed more in male of Subgroup I, living in 
NR and Yakutia. In 2003-2008 in female of Sub-
group III, living in NR comorbidity pathology was 
observed more frequently than in male. In Sub-
group III in female of NR occurrence of com-
bined pathology was maximum (36.6%) 2006- 
2008, in female of Yakutia—38.5% in 2003-2005. 
Dependence of occurrence of combined pathol-
ogy on residence was observed in male. In 2003- 
2011 in male of Yakutia combined pathology was 
observed frequently than in male of NR. Occur-
rence of comorbidity pathology, depending on 
gender and age was typical for inhabitants of NR. 
In Group I comorbidity pathology was frequently 
observed in male, in Group III—in female. It is 
necessary to develop regional strategies for ob- 
serving patients with combined pathologies to 
improve prevention, rehabilitation and treatment 
of patients with arterial hypertension associated 
with diseases of gallbladder, biliary ducts and 

pancreas. 
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1. INTRODUCTION 
Increase of occurrence of comorbidity pathology in 

therapeutic patients is an important problem in general 
practice. Possibly it is connected with population aging, 
increase of quality and availability of the new diagnostic 
methods, change of man’s lifestyle, diversity of extremely 
damaging factors. Risk factors are the same for different 
nosologic forms. Today the methods of treatment of main 
diseases do not include the optimal therapeutic approaches. 
Development of new approaches for diagnostics and 
treatment of comorbidity diseases in general practice of 
inner diseases is of great significance [1-4]. Comorbidity 
is not only a combination of diseases but their patholog-
ical interrelation [5,6]. Evolution of pathological pro- 
cesses in man should not be excluded to be a reason of 
new cross-pathogenetic mechanisms of diseases. 

Prevention of chronic non-infectious diseases is the 
prior trend in medicine for increase of lifespan and life 
quality of people [7-10]. 

Arterial hypertension, pathology of gallbladder, biliary 
ducts and pancreas are widely spread chronic non-infec- 
tious diseases. Study of the occurrence of arterial hyper-
tension associated with pathology of gallbladder, biliary 
ducts and pancreas depending on gender, age and resi-
dence is considered to be actual. 70% - 90% diseases are 
combined, so it is difficult to analyze risk factors, disease 
prognosis, determine differentiated methods for their treat- 
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ment and prevention. The problem is typical for the 
northern regions, where man’s organism is influenced by 
diversity of extreme natural factors, resulting in patho-
genetically interbonded complication of combined pa-
thology [11,12]. Thus it is necessary to know about pop-
ulation health state in these regions, features of formation 
and manifestation of combined chronic non-infectious 
pathology. 

The aim of the work was to study features of occur-
rence of arterial hypertension associated with diseases of 
gallbladder, biliary ducts and pancreas depending on resi-
dence, gender and age in 2003-2011. 

2. MATERIAL AND METHODS 
The research was performed according to the prin-

ciples of the Helsinki Declaration (2000) with 23,310 
patients being examined and treated in clinic of Research 
centre of clinical and experimental medicine SB RAMS 
(Novosibirsk). Group I consisted of 19,677 residents of 
the Novosibirsk region (NR), 7268 male and 12,406 fe-
male. Group II—3633 residents of republic SAKHA 
(Yakutia), 1843 male and 1790 female. The age of the 
examined was in the range of 16 - 92 years. Average 
male age—51.2 ± 0.2, average female age—53.8 ± 0.1. 
No significant differences in average age was noted. 

Occurrence of arterial hypertension, associated with 
diseases of gallbladder, biliary ducts and pancreas was 
analyzed. Clinical, functional and laboratory diagnostic 
methods were used. All detected diagnoses as nosologic 
forms and ICD were taking into consideration. Disease 
code was defined according to ICD-10. 

Arterial hypertension, associated with diseases of 
gallbladder, biliary ducts and pancreas was considered to 
be both as a basic and concomitant disease. 

Arterial hypertension was related to I10-I15 classes of 
ICD-10, diseases of gallbladder, biliary ducts and pan-
creas in K80-K87 classes. 

To analyzes the dynamics of occurrence of arterial 
hypertension, associated with gallbladder, biliary ducts 
and pancreas pathology, all patients were divided in three 
subgroups, depending on being in the clinic—2003- 
2005—7141 persons, 2006-2008—7990 persons, 2009- 
2011—8179 persons. 

The data were analyzed in all age groups and in age 
subgroups: Subgroup I—16 - 39 years, Subgroup II—40 
- 59 years, Subgroup III—over 60 years. 

Statistical data processing was performed using STA-
TISTICA v.7.0 (Stat Soft Incorporared, US). 

Frequency features were expressed in percents (%) 
and standard error of a share (%+ Sp), ӡ-criteria was used 
to prove statistical significant differences. 

In case of multiple comparisons Bonferroni’s amend-
ment was applied. The significance level was 5% or α = 
0.05. 

3. RESULTS AND DISCUSSION 
In 2003-2005 combined pathology was observed by 

7.8% higher in patients, inhabitants of the North, inde-
pendently on age a (Table 1). 

There observed combined pathology by 23.8% higher 
in female compared to male in NR. In Group I combined 
pathology was frequently observed in patients, living in 
Yakutia compared to patients, living in NR both in male 
(14.6% and 6.4%, correspondingly; p = 0.005) and in 
female (5.6% and 1.0%, correspondingly; p = 0.0001) as 
presented in Table 2. In this group combined pathology 
was more frequently observed in male than in female, 
living both in NR (p < 0.0001) and in Yakutia (p = 
0.0036) (Figure 1). 

In Subgroup II combined pathology was frequently 
observed in female, living in the North (26.4%) com-
pared to female, living in the NR (19.7%) (p = 0.0007) as 
presented in Table 2. 

In Subgroup III male-northerners had combined pa- 
 

Table 1. Frequency of occurrence of arterial hypertension (I10-I15, ICD-10) associated with diseases of gallbladder, biliary ducts and 
pancreas (К80-К87, ICD-10) in male. 

Hospitalization (years) Age Novosibirsk region (Russia) Republic of Saha (Yakutia) p 

2003-2005 

16 - 39 years 6.4 ± 1.1 14.6 ± 2.4 0.0005 
40 - 59 years 20.5 ± 1.4 23.7 ± 1.7 0.1331 

60 years and older 19.7 ± 1.6 28.6 ± 3.6 0.0158 
Total 16.8 ± 0.8 22.5 ± 1.3 0.0001 

2006-2008 

16 - 39 years 7.7 ± 1.1 14.9 ± 3.2 0.0120 
40 - 59 years 19.5 ± 1.2 28.4 ± 2.2 0.0002 

60 years and older 30.6 ± 1.6 35.0 ± 5.3 0.4156 
Total 20.7 ± 0.8 26.6 ± 1.8 0.0015 

2009-2011 

16 - 39 years 6.7 ± 1.1 16.7 ± 6.2 0.0259 
40 - 59 years 20.4 ± 1.2 28.9 ± 4.0 0.0258 

60 years and older 27.8 ± 1.4 35.0 ± 7.5 0.3207 
Total 20.3 ± 0.8 27.9 ± 3.1 0.0100 
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Table 2. Frequency of occurrence of arterial hypertension (I10-I15, ICD-10) associated with diseases of gallbladder, biliary ducts and 
pancreas (К80-К87, ICD-10) in female. 

Hospitalization (years) Age Novosibirsk region (Russia) Republic of Saha (Yakutia) p 

2003-2005 

16 - 39 years 1.0 ± 0.4 5.6 ± 1.7 0.0001 
40 - 59 years 19.7 ± 1.1 26.4 ± 1.7 0.0007 

60 years and older 31.6 ± 1.3 38.5 ± 4.1 0.0950 
Total 20.8 ± 0.7 24.4 ± 1.4 0.0164 

2006-2008 

16 - 39 years 3.1 ± 0.6 4.1 ± 2.0 0.5996 
40 - 59 years 21.7 ± 1.0 23.0 ± 2.2 0.5795 

60 years and older 36.6 ± 1.2 26.6 ± 5.0 0.0708 
Total 24.3 ± 0.7 20.2 ± 1.7 0.0337 

2009-2011 

16 - 39 years 1.2 ± 0.4 2.8 ± 2.7 0.4051 
40 - 59 years 16.3 ± 0.8 22.3 ± 3.3 0.0514 

60 years and older 30.8 ± 1.0 20.0 ± 5.7 0.1015 
Total 20.3 ± 0.6 18.9 ± 2.5 0.5958 

 

 
Figure 1. Gender differences of occurrence of arterial hypertension associated with diseases 
of gallbladder, biliary ducts and pancreas in patients of 16 - 39 aged in 2003-2005. 

 
thology by 45.1% frequently compared to male, living in 
NR (p = 0.0158). Occurrence of combined pathology 
was frequently observed in female than in male, living in 
NR. 

In 2006-2008 in male of Group I, living in Yakutia, 
combined pathology was by 93.5% higher compared to 
male of NR (p = 0.0120) (Table 1). However, comorbid-
ity pathology was higher in male of NR and Yakutia, 
compared to female of these regions (Figure 2). 

In Subgroup II combined pathology was by 45.6% 
higher in male, living in the North than in male, living in 
NR. 

In Subgroup III occurrence of combined pathology 
was by 19.6% higher in female than in male of NR. 

Thus, we observed combined pathology more frequent-
ly in male of Yakutia (26.6%) than in male of the NR 
(20.7%, p = 0.0015). 

In NR female had comorbidity pathology by 17.3% 
higher compared to male. In Yakutia comorbidity pathol-
ogy was observed more frequently in male than in fe-
male. 

In 2009-2011 in Subgroup I occurrence of comorbidity 
pathology was higher in compared to male of NR (p = 
0.0259). 

Occurrence of combined pathology was in 5.6 higher 
in male than in female, living in NR (p < 0.0001). 

In Subgroup II combined pathology in male, living in 
Yakutia was observed in 1.4 frequently than in male of 
NR. Gender differences were typical only for the NR: 
combined pathology was by 25.1% higher in male than 
in female. 

Thus comorbidity pathology was by 37.4% higher in 
male of Yakutia compared to male of the NR (p = 0.01). 
It was typical for female of Yakutia. 
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Figure 2. Gender differences of occurrence of arterial hypertension associated with diseases 
of gallbladder, biliary ducts and pancreas in patients of 16 - 39 aged in 2006-2008. 

 
In 2003-2011 in Groups I-II no dynamics of occur-

rence of comorbidity pathology was revealed in male, 
living in NR. 

In male over 60 combined pathology was 19.7% in 
2003-2005, increased to 30.6% in 2006-2008 and was 
the same in 2009-2011. 

In female of II group there observed high combined 
pathology in 2006-2008 and low in 2003-2005 and 2009- 
2011. 

In Group III in female of NR combined pathology was 
maximum (36.6%) in 2006-2008, in female of Yakutia- 
38.5% in 2003-2005. 

The feature revealed showed that combined pathol- 
ogy was more frequently occurred in female, however, 
gender differences depended on residence and age.  

The most low occurrence of combined pathology was 
in female of Group I, living in the NR region, within 
2003-2005 (1.0%), in male of this group—6.4%. 

But in 2006-2011 in female of Group III, living in NR, 
occurrence of combined pathology was 36.6%. 

Number of combined diseases is known to depend on 
age. Comorbidity increased from 10% in persons of 19 
aged to 80% in persons over 80 aged [13]. In this case 
the number of chronic diseases changed from 2.8% in 
young persons to 6.4% and more in adults [14]. 

Presently a role of comorbidity in general practice of 
inner diseases isn’t paid attention enough while course of 
disease depends on combination of pathological processes. 
Thus, modern targeted medicine need to consider the 
epidemiological and pathogenetic features of comorbidi-
ty. 

The multifactor approach to treatment and prevention 
of chronic non-infectious diseases, including comorbidi-
ty pathology at arterial hypertension is considered to be 

effective. 
It is known that prognoses for developing of disease 

and life quality of patients with comorbidity pathology is 
worsening more earlier than in patients with monono-
sologies [1]. Some complications appeared at treatment 
[15]. In this case development of optimal regional strat-
egy for observation patients with combined nosologies 
and improvement of prevention, rehabilitation and treat-
ment the patients is needed. 

4. CONCLUSIONS 
High occurrence of arterial hypertension associated 

with diseases of gallbladder, biliary ducts and pancreas 
was observed in male of Group I, living in the NR and 
Republic Sakha (Yakutia). 

In 2003-2008 in female of Group III, living in NR 
comorbidity pathology occurred more frequently com-
pared to male. 

In female of NR combined pathology was maximum 
(36.6%) 2006-2008, in female of Yakutia—38.5% in 
2003-2005. 

Dependence of combined pathology on residence was 
typical for male than for female. In 2003-2011 combined 
pathology was frequently observed in male of Yakutia 
than in male of NR. 

Occurrence of comorbidity pathology, depending on 
gender and age was typical for inhabitants of NR. In 
Group I comorbidity pathology was frequently observed 
in male, in Group III—in female. 

It is necessary to develop regional strategies for ob-
serving patients with combined pathologies to improve 
prevention, rehabilitation and treatment of patients with 
arterial hypertension associated with diseases of gall- 
bladder, biliary ducts and pancreas. 
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