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Abstract: This article deals with the regional features of coxarthrosis incidence among adults of Kazakhstan.
A retrospective study within 2003-2012 years. Descriptive and analytical methods of modern epidemiology were
used. The lowest ratio of cases (1.7%) was in Atyrau region and the lowest rate of coxarthrosis incidence was
in Aktobe region (8.1 / ). A high ratio of cases was in East Kazakhstan (11.8%) and in Almaty (18.5%).0
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Maximum incidence was also determined in Almaty (40.9 / ) and in Mangystau region (47.0 / ). The trends0 0
0000 0000

of coxarthrosis incidence rate were increasing over time throughout the country. The highest accession rates
were in Akmola (T=+53.4%) and Kostanay (T=+74.4%) regions. Rates of coxarthrosis incidence among adults
have been calculated for spatial assessment: low rate-up to 14.8 / , mid rate-from 14.8 up to 26.1 / , high0 0
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rate-from 26.1 /  and more.0
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INTRODUCTION Despite  the  considerable  prevalence  of  joint

Osteoarthritis is the leading cause of disability of the
musculoskeletal system worldwide. The incidence and
prevalence of osteoarthritis increases with age. In 1996
the studies showed that 9.6% of men and 18% of women
at the age of 60 and older suffered from symptomatic
osteoarthritis worldwide [1]. Arthroses are believed to be
more common to the developed regions of the world
rather than developing ones [2]. In the United States the
studies have shown that 85% of population in the age of
75 and older suffer from this pathology [3]. A hip joint
osteoarthrosis (coxarthrosis) makes a sufficient
percentage of total osteoarthritis incidence and is a major
cause of functional disability.

European studies have shown that the prevalence of
osteoarthrosis is 13% among women and 8% among men
at the age of 45 to 49, increased up to 55% and 22%
respectively for people at the age of 80 and older [4].
These findings were confirmed by investigations in
Johnston County, North Carolina, which concluded that
the lifetime risk of symptomatic knee osteoarthritis was
44.7% [5]. In 2004, the cost of total knee arthroplasty in
the United States were estimated at $ 14.3 billion [6].

disease  worldwide,  there  is  no  reliable  information
about  the  epidemiology  of  this  disease  and in
particular  the  knee  joint  disease  at  this  time.  The
objective of this investigation is to assess trends of
coxarthrosis   incidence    among   adults   generally  for
the   republic   in   recent   years.   For   this   purpose,  one
of  the  important  aspects  of  the  study  of  the  disease
is the spatial assessment of the incidence in different
medical geographic regions, since it brings out the
inhabitants of places who suffer more from certain
diseases than others, as well as allows to analyze the
processes  of  contraction  and  spread  of  the  disease,
i.e. to determine the effect of various medical and social
conditions  and  environmental  factors  on  public
incidence [7, 8].

The study of such disease as coxarthrosis arouses
special scientific and practical interest. Practically the
literature gives no studies concerning the regional
characteristics of the development of coxarthrosis in the
population of urban areas of Kazakhstan. In addition, the
risk of public incidence is seen as very high in the
environmentally neglected regions.



max min

1 3.22lg
X Xy

n
−

=
+

World Appl. Sci. J., 24 (9): 1271-1275, 2013

1272

In this regard, the object of this article is to When drawing up the cartograms the rates of
investigate medical geographical features of coxarthrosis coxarthrosis  incidence  calculated  for  100,000  adults
incidence among adults of Kazakhstan. ( / ) for the administrative-territorial division of the

MATERIALS AND METHODS Astana) have been used. A way of mapping, proposed by

The source for the research includes information from determination of standard deviation ( ) of the mean one
the report form No 12 of the Ministry of Health of the (x) has been used.
Republic of Kazakhstan and information on adult patients When grouping a parametrical series for construction
with coxarthrosis (18 years old and older), determined for of equal intervals was used a formula proposed by
the first time ever. Civil data of the Agency of statistics of Boyarsky [17]:
the Republic of Kazakhstan were used [9]. The
investigated period is 10 years (2003-2012).

According to the Law of the Republic of Kazakhstan
“On State Statistics” [10], the information in the summary Student criterion (t) and the results accuracy (p) were
report is confidential and may only be used for statistical calculated by Biostatistics for Windows program (Version
purposes. The information may be shared for research 4.03 by Stanton Glantz).
purposes only if a requesting organization provides the
data security and undertakes all the necessary actions in RESULTS AND DISCUSSION
making unable the identity of respondents, in
concordance with the Principles of the World Medical During the period of study (2003-2012) 18,242 cases
Association (WMA) Declaration of Helsinki-Ethical of coxarthrosis were firstly registered in Kazakhstan. The
Principles for Medical Research Involving Human lowest extensive rates of coxarthrosis were registered in
Subjects, adopted by the 18th WMA General Assembly Atyrau region (1.2%), law rates were in Aktobe region
in Helsinki, Finland, in June 1964. (1.9%), WKR (2.3%) and in Kyzylorda region (2.5%). The

The extensive, intensive and equated rates have been highest ratio of coxarthrosis cases was in East Kazakhstan
calculated in accordance with the conventional (11.8%) and in Almaty city (18.5%) (Fig. 1).
procedures of health statistics [11-15]. Mean value (P), The average annual rate of coxarthrosis incidence of
mean error (m), confidential interval of 95% (95% CI) and the adults of Kazakhstan was 19.9±1.9 /  (95% CI=16.2-
average annual rate of growth/loss (T, %) have been 23.7 / ). The average annual rates of coxarthrosis
determined. Trends of coxarthrosis incidence rate have incidence in Kazakhstan regions are shown in the table 1.
been determined by the least-square method. To calculate The maximum coxarthrosis incidence was registered in
average annual rates of time series the geometric mean Mangystau region (47.0±6.1 / ) and the minimum one in
has been used. Aktobe region (8.1±0.9 / ) (Table 1).
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professor S.I. Igisinov in 1974 [16], based on the
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Fig. 1: Distribution of coxarthrosis in adults in Kazakhstan regions within 2003-2012
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Table 1: Average annual rates of coxarthrosis incidence in adults in Kazakhstan regions within 2003-2012
Incidence. /0

0000

---------------------------------------------------------------------------------
Oblast / City P±m 95% CI T, %
Aktobe 8.1±0.9 6.3-9.9 +14.0
Atyrau 8.9±1.6 5.8-12.0 +31.6
Almaty 9.7±1.0 7.8-11.6 +8.7
West Kazakhstan 10.6±0.9 8.9-12.4 +0.3
Kyzylorda 13.0±1.1 10.9-15.1 +1.7
South Kazakhstan 13.7±1.8 10.2-17.2 +10.8
Pavlodar 16.5±2.1 12.4-20.6 +17.5
Karagandy 16.8±2.3 12.3-21.3 +22.2
Jambyl 18.4±2.7 13.0-23.7 +6.5
Republic 19.9±1.9 16.2-23.7 +13.9
Kostanay 20.8±4.1 12.8-28.8 +74.4
North Kazakhstan 21.8±3.2 15.6-28.1 +18.9
East Kazakhstan 23.1±2.6 18.0-28.2 +14.6
Astana (city) 27.3±6.6 14.4-40.2 +51.6
Akmola 31.1±5.3 20.6-41.5 +53.4
Almaty (city) 40.9±4.4 32.3-49.5 +0.8
Mangystau 47.0±6.1 35.0-58.9 +14.0

Oblasts: 1. Akmola, 2. Aktobe, 3. Almaty, 4. Atyrau, 5. East Kazakhstan, 6. Jambyl, 7. West Kazakhstan,
8. Karagandy, 9. Kostanay, 10. Kyzylorda, 11. Mangystau, 12. Pavlodar, 13. North Kazakhstan, 14. South Kazakhstan

Fig. 2: Cartogram of coxarthrosis incidence of all population of Kazakhstan within 2003-2012

Analyzing 95% CI of coxarthrosis incidence among Trends of equated rates of coxarthrosis incidence
adults regionwise there has been found that in some among adults tended in all the regions. In addition, the
regions these intervals do not superimpose on one highest average annual rates of growth of equated rates
another. Thus, regions with rates lower than national rate of coxarthrosis incidence in adults have been determined
of incidence (Table painted yellow) were less statistically in the following regions: Atyrau (T=+31.6%), Akmola
significant (p<0.05) than in regions with a rate higher than (T=+53.4%) and Kostanay (T=+74.4%) regions, as well as
the national (marked in blue), i.e. there are objective in Astana (T=+51.6%).
reasons influencing the rates of coxarthrosis incidence Further,  the  rates  of  coxarthrosis  incidence in
(Table 1). adults were determined: low  rate-up  to  14.8 / ,  mid

It should be also noted that the regions with rates rate-from 14.8 up to 26.1 / , high rate-from 26.1 /  and
lower and higher than the national rate of coxarthrosis more, on the basis of which the cartogram of incidence in
incidence in adults have 95% CI which did not different medical geographical areas of the republic has
superimpose on one another, i.e. the difference have been been made (Fig. 2); and the further oblasts have been
evaluated as statistically significant (p<0.05). determined:
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Table 2: Calculation and estimation of the "normality" of the distribution of coxarthrosis incidence among adults by Westergaard

Number of regions
------------------------------------------------------ by

Interval Data recieved Abs. % Westergaard, %

x±0,3 17,1-23,9 4 25 25
x±0,7 12,6-28,4 9 56 50
x±1,1 8,0-32,9 14 88 75
x±3,0 0,0-54,5 16 100 99,8

Table 3: The calculation scheme for the determination of theoretical and normal distribution of coxarthrosis in adults and Pearson's chi-squared test ( )2

NN RG*( =20.7) CM(V) RN(p) V×p d=V-x d d ×p t==(V-x)/ F(t) TF(( × p)/ )××F(t) ATF, p’ p-p' (p-p') /p'2 2 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. 0,0-8,0 4,0 0 0,0 -16,5 272,0 0,0 +1,46 0,1374 1,548 2 -2 1,55
2. 8,0-16,0 12,0 6 71,8 -8,5 72,5 435,3 +0,75 0,3011 3,392 3 3 2,01
3. 16,0-23,9 19,9 6 119,6 -0,5 0,3 1,8 +0,05 0,3984 4,488 4 2 0,51
4. 23,9-31,9 27,9 2 55,8 +7,4 55,3 110,5 -0,66 0,3209 3,615 4 -2 0,72
5. 31,9-39,9 35,9 1 35,9 +15,4 237,5 237,5 +1,36 0,1682 1,895 2 -1 0,42
6. 39,9-47,9 43,9 1 43,9 +23,4 546,9 546,9 +2,06 0,0478 0,538 1 0 0,40

p=n=16 V×p=327 d ×p=1331,9 - - - 16 =5,62 2

* RG-regions grouping, CM-class mark, NR-number of regions, TF-theoretic frequencies, ATF-adjusted theoretic frequencies, the column 10 is calculated
by a special table [18, Annex 31, p. 410]

Low-rate regions (up to 14.8 / )-Aktobe (8.1 / ), distribution of disease in selected areas and towns is0 0
0000 0000

Atyrau (8.9 / ), Almaty (9.7 / ), WKO (10.6 / ), small, the Pearson criterion (x ) is 5.6 (calculations are0 0 0
0000 0000 0000

Kyzylorda (13.0 / ) and SKO (13.7 / ) oblasts. shown in Table 3), which is more than the table value of0 0
0000 0000

Mid-rate regions (from 14.8 up to 26.1 / )-Pavlodar 0.4232 (for k=6), i.e., the actual distribution is close to a0
0000

(16.5 / ), Karagandy (16.8 / ), Jambyl (18.4 / ), normal one.0 0 0
0000 0000 0000

Kostanay (20.4 / ), NKO (21.8 / ) and EKO As can be seen from the above, the spatial0 0
0000 0000

(23.1 / ) oblasts. epidemiological assessment of coxarthrosis incidence in0
0000

High-rate regions (from 4088.5 /  and more)-Astana adults shows those features which we have reflected in0
0000

(27.3 / ) and Almaty (40.9 / ), as well as Akmola this study and more clearly reflects the distribution of this0 0
0000 0000

(31.1 / ) and Mangystau (47.0 / ) oblasts. disease in certain territories. The determined medical0 0
0000 0000

The Westergaard number was determined to estimate should be used when carrying out any targeted measures
the "normality" of the distribution of coxarthrosis to minimize this disease in Kazakhstan. Further
incidence among adults in the regions of the republic investigation aimed at the fact-finding will be a priority for
(Table 2). our future research.

Data received reveal that they are subject to the
normal distribution law and the number of regions, REFERENCES
exceeding average (x) at 3 , is 7. In other words, we have
exceeding rates of average (20.5 / ) which come up to 1. Murray, L.A., 1996.  The  global  burden  of  disease:0

0000

44%, as well as skew of normal curve came up to Ac=p%- a comprehensive assessment of mortality and
50% or 44%-50%=-6%, i.e. the negative left-hand skew disability from diseases, injuries and risk factors in
has been determined. Rates of incidence in teenagers in 1990 and projected to 2020. Cambridge: Mass.
most of regions of the republic must be lower than 2. Woolf, A. and B.P. fleger, 2003. Burden of major
average rates. musculoskeletal conditions. Bull World Health

Cartogram of coxarthrosis incidence among adults Organ, 81: 646-656.
repeats those patterns which have been set in this 3. Guccione, A.A., D.T. Felson and J.J. Anderson, 1994.
research and refflects the spatial distribution of The effects of specific medical conditions on the
coxarthrosis  in  the  country  more  clearly.  The functional limitations of elders in the Framingham
discrepancy between the theoretical and the actual Study. Am. J. Public Health, 84: 351-358.
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