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BIOMARKER STUDIES IN TASHKENT 14
 

G. Semenov and Z.D. Mutalova 
 

In the 2002 Uzbekistan Health Examination Survey (UHES), several biomarkers were collected 
in Tashkent City. The restriction to Tashkent City was because of financial and logistical constraints. The 
biomarkers collected in Tashkent City were as follows: 

 
———————————————————————————————————————— 

  Specimen analyzed 
Specimen Eligible population as indicator of 
———————————————————————————————————————— 
Venous blood Women age 15-49 Cholesterol levels 
 Men age 15-59 Hepatitis B 
  Diabetes 
 
Cervical swab specimens Ever-married women age 15-49 Chlamydia 
 
Capillary blood Children age 6-59 months Exposure to lead 
———————————————————————————————————————— 
 

14.1 PROCEDURES FOR COLLECTING VENOUS BLOOD  
 
Women age 15-49 and men age 15-59 were eligible for the collection of venous blood. Eligible 

individuals were informed that it was necessary to fast 10 to 12 hours before a blood specimen would be 
drawn, and they were asked to consent to participate in the study. A followup visit was then scheduled, 
usually for the next morning, at which visit a trained health technician obtained the blood sample. Fasting 
blood samples were obtained from 700 of 849 eligible women and from 614 of 760 eligible men for re-
sponse rates of 82 and 81 percent, respectively.   

 
From each study participant, two samples of venous blood were obtained in color-coded Vacu-

tainer tubes (one tube contained an anticoagulant). The samples were labeled (to allow linking back to the 
Women’s and Men’s Questionnaires), placed in an ice-cooled bag, and taken to a vehicle, where the tube 
without anticoagulant was centrifuged. Both samples remained in the vehicle in an ice-cooled chest till 
the end of the workday. At the end of each workday, they were transported to the Institute of Dermatol-
ogy and Venereal Diseases in Tashkent City for biochemical analysis to measure cholesterol levels, hepa-
titis B, and diabetes.  

 
14.2 CHOLESTEROL LEVELS  

 
Cholesterol and triglycerides are known risk factors for cardiovascular disease, the leading cause 

of death among adults in Uzbekistan.  This study reports levels of total cholesterol, high-density lipopro-
teins (HDLs), low-density lipoproteins (LDLs), and triglycerides. Findings are shown in terms of the risk 
categories recommended by the National Institutes of Health (2002). Total cholesterol and triglycerides 
levels were measured in serum, and HDL cholesterol was measured in plasma.1 LDL cholesterol was cal-
culated from the formula:  

 
LDL Cholesterol = Total Cholesterol – HDL Cholesterol – (Triglycerides/5). 

                                                            
1 Measurements were made using the Roche Diagnostics Reflotron and Roche reagents in milligrams per deciliter 
(mg/dl).  
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14.2.1 Findings 
 
Total cholesterol. Risk categories for total cholesterol are as follows: desirable (less than 200 

mg/dl), borderline high (200 to 239 mg/dl), and high (240 or greater mg/dl). The survey found similar risk 
profiles for women and men. Total cholesterol was in the desirable range for approximately 90 percent of 
both women and men, in the borderline high range for about 8 percent, and in the high range for about 2 
percent. 

 
The mean level of total cholesterol was the same for women and men (156 mg/dl). Mean total 

cholesterol levels were positively associated with age and with the body mass index.  
 
LDL cholesterol. Individuals with an LDL cholesterol level of 160 mg/dl and above are in the 

high-risk range for cardiovascular disease. LDL cholesterol levels were in the high-risk range for 2 per-
cent of both women and men. Differentials by background characteristics were minimal.  

 
Triglycerides. Individuals with triglyceride levels of 200 mg/dl and above are in the high-risk 

range for cardiovascular disease. Triglyceride levels were in the high-risk range for 11 percent of women 
and for 22 percent of men. For both men and women, differentials were positively associated with age 
and with the body mass index. For example, triglyceride levels were in the high-risk range for 9 percent 
of women of normal weight but for 20 percent of obese women.   

 
HDL cholesterol. HDL cholesterol is a beneficial form of cholesterol, and individuals with low 

levels (below 40 mg/dl) are in the high-risk range for cardiovascular disease. Very substantial proportions 
of both women and men had low levels of HDL cholesterol. About half of all women (46 percent) and 
somewhat more than half of all men (62 percent) had values of HDL cholesterol in the high-risk range.    

 
Risk ratios. The usefulness of total cholesterol as an indicator of risk of disease is diminished be-

cause it reflects both beneficial and detrimental lipoproteins. Similarly, lipid-specific values are single 
dimensional and do not consider other blood lipids that could have accentuating or mitigating effects. For 
these reasons, the ratio of total cholesterol to HDL cholesterol is a preferred indicator. A value of this risk 
ratio in excess of 6.0 is in the high-risk range for cardiovascular disease. 

 
Tables 14.1.1 and 14.1.2 indicate that 6 percent of women and 13 percent of men had a risk ratio 

in excess of 6.0. Among both women and men, the percentage in the high-risk range was positively asso-
ciated with age and the value of the body mass index. For example, 9 percent of men of normal weight 
were in the high-risk range as compared to 53 percent of obese men.   
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Table 14.1.1  Lipids status of women in Tashkent City
 
Percent distribution of women in Tashkent City by level of total cholesterol (TC), mean total cholesterol, percentage of 
women with specific lipid levels (high-density lipoproteins (HDL), low-density lipoproteins (LDL), triglycerides (TG)), and the 
TC/HDL risk ratio, by background characteristics, Uzbekistan 2002  
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

  Percent with  Risk 
 Total cholesterol level specific lipids levels ratio 

 –––––––––––––––––––––––––––––– –––––––––––––––––––––– –––––––  
      HDL LDL TG 
Background ≤200 200-239 ≥240  Mean <40 ≥160 ≥200 TC/HDL 
characteristic mg/dl mg/dl mg/dl Total TC mg/dl mg/dl mg/dl mg/dl >6 Number1 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Age           
15-19  97.0  3.0  0.0  100.0  143  44.5  0.0  6.3  0.0  111 
20-29  92.7  5.0  2.3  100.0  151  45.2  2.2  8.6  4.8  210 
30-39  92.7  5.6  1.7  100.0  156  45.7  1.7  8.5  6.1  195 
40-49  83.2  14.2  2.6  100.0  172  46.9  3.2  19.5  11.0  183 

                     
Marital status           
Never married  95.5  3.3  1.1  100.0  146  48.3  1.8  7.0  3.9  153 
Married or living  
 together  90.0  8.4  1.6  100.0  159  43.9  1.6  11.8  6.6  426 
Divorced/separated/ 
 widowed  88.2  8.4  3.4  100.0  162  48.5  3.4  13.8  6.7  120 
                     

Education           
Primary/middle  94.1  5.9  0.0  100.0  155  47.4  2.0  6.9  3.7  55 
Secondary  88.7  8.1  3.2  100.0  156  47.7  3.2  10.4  6.3  246 
Secondary special  93.8  4.1  2.1  100.0  154  46.6  2.1  8.4  5.7  201 
Higher  89.8  9.9  0.4  100.0  160  41.8  0.4  15.7  6.6  198 

                     
Ethnic group           
Uzbek  91.2  7.8  0.9  100.0  154  44.9  1.1  9.3  4.6  473 
Other  90.2  6.1  3.7  100.0  161  47.2  3.7  14.8  9.0  227 
                     

BMI           
<18.5 (thin)  (96.4)  (3.6)  (0.0)  (100.0)  (141)  (39.8)  (0.0)  (8.5)  (0.0)  33 
18.5-24.9 (normal)  92.9  4.9  2.2  100.0  152  42.1  2.4  9.2  4.5  418 
25.0-29.9 (overweight)  88.7  10.2  1.1  100.0  163  52.6  1.1  12.9  8.4  176 
≥30.0 (obese)  82.6  15.8  1.6  100.0  171  54.6  1.6  19.7  11.7  64 

                     
Making ends meet           
Great difficulty  90.2  7.2  2.6  100.0  154  49.8  3.2  5.7  7.8  198 
Some difficulty  89.3  9.3  1.3  100.0  157  41.5  1.3  13.6  5.8  227 
A little difficulty  91.9  6.2  1.9  100.0  156  46.8  1.9  12.6  4.4  233 
Easily  (97.3)  (2.7)  (0.0)  (100.0)  (162)  (42.4)  (0.0)  (14.0)  (7.7)  42 
                     

Total 90.9 7.3 1.8 100.0 156 45.7 2.0 11.1 6.0 700 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Note: Figures in parentheses are based on 25-49 unweighted cases. 
1 As in other chapters of the report, weighted numbers of cases are reported. However, in this chapter, the national-level 
weights were rescaled so that the total number of women (700) equals the actual number from whom information was 
obtained.  
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14.2.2 Summary 

 
Mean total cholesterol values in Tashkent City were low (156 mg/dl for both women and men). 

Relatively few women and men (2 percent for each) had total cholesterol values in the high-risk range. 
These levels of total cholesterol are among the lowest reported anywhere in the world. This may be due to 
beneficial dietary habits, particularly the consumption of nuts, fruits, and vegetables. The 2002 UHES 
was conducted in the fall of the year, a period when these foods are abundant. However, these findings 

Table 14.1.2  Lipids status of men in Tashkent City
 
Percent distribution of men in Tashkent City by level of total cholesterol (TC), mean total cholesterol, percentage of men 
with specific lipid levels (high-density lipoproteins (HDL), low-density lipoproteins (LDL), triglycerides (TG)), and the 
TC/HDL risk ratio, by background characteristics, Uzbekistan 2002  
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

  Percent with  Risk 
 Total cholesterol level specific lipids levels ratio 

 –––––––––––––––––––––––––––––– –––––––––––––––––––––– –––––––  
      HDL LDL TG 
Background ≤200 200-239 ≥240  Mean <40 ≥160 ≥200 TC/HDL 
characteristic mg/dl mg/dl mg/dl Total TC mg/dl mg/dl mg/dl mg/dl >6 Number1 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Age           
15-19  93.8  5.5  0.8  100.0  143  67.6  0.8  12.1  4.5  134 
20-29  88.4  9.9  1.7  100.0  156  62.2  2.4  17.9  16.0  172 
30-39  90.7  6.8  2.5  100.0  155  58.3  0.6  25.2  10.0  117 
40-49  85.9  10.5  3.5  100.0  165  56.2  2.8  25.8  14.2  129 
50-59  83.3  11.0  5.7  100.0  168 64.0  1.8  36.2  23.8  63 
                     

Marital status           
Never married  91.5  7.3  1.3  100.0  147  62.6  1.3  14.9  7.5  224 
Married or living  
 together  87.4  9.8  2.7  100.0  161  62.7  1.5  25.5  15.9  360 
Divorced/separated/ 
 widowed  (88.9)  (3.4)  (7.7)  (100.0)  (169)  (40.6)  (7.7)  (23.4)  (14.0)  30 
                     

Education           
Primary/middle  90.5  5.5  4.0  100.0  147  68.2  1.1  15.0  2.9  58 
Secondary  88.4  8.4  3.3  100.0  158  56.2  2.5  14.9  14.2  244 
Secondary special  94.3  4.1  1.6  100.0  153  70.2  0.0  26.9  11.1  113 
Higher  86.2  12.3  1.4  100.0  159  61.3  1.9  28.6  14.9  198 
                     

Ethnic group           
Uzbek  88.9  8.8  2.3  100.0  156  61.8  1.5  22.0  13.5  433 
Other  89.2  8.0  2.7  100.0  157  60.9  2.2  20.5  11.0  181 
                      

BMI           
<18.5 (thin)  (96.9)  (3.1)  (0.0)   (100.0)  (141)  (75.3)  (0.0)  (5.6)  (3.1)  32 
18.5-24.9 (normal)  90.2  8.6  1.1  100.0  153  58.8  1.5  17.3  9.3  362 
25.0-29.9 (overweight)  87.4  8.1  4.5  100.0  162  59.6  1.8  26.3  13.5  169 
≥30.0 (obese)  (72.4)  (21.3)  (6.3)  (100.0)  (181)  (86.9)  (3.0)  (59.3)  (52.7)  32 
                     

Making ends meet           
Great difficulty  89.0  8.3  2.7  100.0  153  56.3  2.1  19.4  6.7  173 
Some difficulty  93.6  5.1  1.3  100.0  156  60.2  1.1  21.1  12.8  191 
A little difficulty  85.5  11.2  3.3  100.0  157  66.9  2.3  21.9  16.1  210 
Easily  (85.0)  (12.7)  (2.3)  (100.0)  (167)  (62.6)  (0.0)  (31.3)  (21.5)  40 
                     

Total 89.0 8.6 2.4 100.0 156 61.6 1.7 21.5 12.8 614 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Note: Figures in parentheses are based on 25-49 unweighted cases. 
1 As in other chapters of the report, weighted numbers of cases are reported. However, in this chapter, the national-level 
weights were rescaled so that the total number of men (614) equals the actual number from whom information was ob-
tained. 
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are contrary to a study conducted in Tashkent City in the late 1980s, which reported much higher choles-
terol levels.2 Additional research will be required to resolve this inconsistency.   

 
The risk ratio of total cholesterol to HDL cholesterol indicated that more men (13 percent) than 

women (6 percent) were in the high-risk range for cardiovascular disease. The much higher proportions in 
the high-risk range of overweight/obese individuals compared with those of normal weight indicate a 
need for an educational program focusing on healthy lifestyles and the importance of weight control.  

 
14.3 HEPATITIS B  

 
Hepatitis B is a liver disease caused by the hepatitis B virus (HBV). The virus is found in semen, 

blood, and saliva and is usually spread by blood transfusions, contaminated needles, sexual contact, and, 
in the case of neonates, during delivery from an infected mother. The virus does not directly affect the 
health of an infected individual, but it activates cells in the immune system, which cause inflammation 
and damage to the liver. Approximately 10 percent of infected persons develop chronic hepatitis, and a 
small proportion will develop slow but progressive liver damage, leading to cirrhosis (scarring) of the 
liver or liver cancer.  

 
One-third of persons infected with the hepatitis B virus show no symptoms but are “carriers” and 

can infect another person. According to the Ministry of Health, there were 4,683 reported new cases of 
hepatitis B in Uzbekistan in 2002 (WHO, 2003b). This is probably an underestimate because many newly 
infected persons are asymptomatic.  

 
In the 2002 UHES, prevalence rates of hepatitis B were obtained by testing blood serum for the 

hepatitis B surface antigen (HBsAg).3 HBsAg is detectable when a person is infected with HBV and indi-
cates that a person is infectious. 

  
14.3.1 Findings 

 
Table 14.2 indicates that 3 percent of women and 6 percent of men tested positive for HBsAg. 

Positivity rates by background characteristics showed no clear pattern.  

                                                            
2 A study conducted in Tashkent City among men age 40-59 reported that 19 percent had total cholesterol levels 
above 260 mg/dl (Makmudov et al., 1990). 
3 Testing of blood serum was done with the Abbott Determine HBsAg immunochromatographic test. 
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sporadic vomiting and abdominal pain. Levels above 45.0 µg/dl manifest more pronounced signs of ill-
ness, and cases should receive immediate treatment. Levels above 100.0 µg/dl are life threatening. How-
ever, even relatively low levels of exposure can have subtle effects and leave a child with reduced intel-
lectual capacity (George, 1999).  

  
Overall, 6 percent of children age 6-59 months were found to have blood lead levels of 10.0 µg/dl 

or higher (Table 14.5). Only 1 of the 378 children tested had a lead level of 20.0 µg/dl or higher. This is 
consistent with the relatively low mean blood lead levels recently found among children in three cities of 
Kazakhstan, where the mean levels ranged from 4 to 7 µg/dl (Kaul et al., 2000). 

 
There were some differences in the prevalence of elevated blood lead levels by age of children 

and by mother’s education. Blood lead levels of 10.0 µg/dl or higher were found most frequently among 
children age 12-23 months (11 percent) and children age 24-35 months (8 percent). Additionally, the per-
centage with lead levels above 10.0 µg/dl was lowest among children of mothers with a higher education 
(3 percent).  

 

 

Table 14.5  Exposure of children to lead in Tashkent City
 
Percent distribution of children age 6-59 months in Tashkent City by blood lead level, 
according to background characteristics, Uzbekistan 2002  
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
 Percentage of children 
 with specific blood lead levels  
 –––––––––––––––––––––––––––––  
Background <10.0 10.0-19.9 20.0-44.9   
characteristic mg/dl mg/dl mg/dl Total Number1 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Child's age  
 in months     

6-11  * * * * 19 
12-23  (88.8)  (11.2)  (0.0)  (100.0)  36 
24-35  91.4  8.6  0.0  100.0  63 
36-47  95.6  3.4  0.9  100.0  119 
48-59  94.7  5.3  0.0  100.0  140 
            

Sex      
Male  93.3  6.2  0.6  100.0  193 
Female  94.6  5.4  0.0  100.0  185 
            

Education      
Primary/middle  * * * * 15 
Secondary  88.0  12.0  0.0  100.0  102 
Secondary special  93.6  4.8  1.7  100.0  67 
Higher  97.5  2.5  0.0  100.0  74 
            

Making ends meet      
Great difficulty  95.0  5.0  0.0  100.0  106 
Some difficulty  93.0  7.0  0.0  100.0  116 
A little difficulty  93.6  5.6  0.8  100.0  131 
Easily  (95.3)  (4.7)  (0.0)  (100.0)  24 
            

Total 93.9 5.8 0.3 100.0 378 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
Note: Figures in parentheses are based on 25-49 unweighted cases. An asterisk indicates 
that a figure is based on fewer than 25 unweighted cases and has been suppressed.   
1 As in other chapters of the report, weighted numbers of cases are reported. However, in 
this chapter, the national-level weights were rescaled so that the total number of children 
(378) equals the actual number from whom information was obtained.    
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14.6.3 Summary 
 
In Tashkent City, blood lead levels of 10.0 µg/dl or higher were found among 6 percent of chil-

dren, with virtually all cases being in the range of 10.0 to 19.9 µg/dl. Although these levels are considered 
only moderately elevated, they can have substantial and long-lasting effects on the children experiencing 
them. Accordingly, attention should be directed to determining the source of lead poisoning in Tashkent 
City and formulating plans for its elimination.  

  
 


