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ABSTRACT
Background: Early diagnosis and prompt initiation of treatment are crucial 

in the prevention of tuberculosis (TB) transmission and improving outcomes, 

particularly in rifampicin-resistant TB (RR-TB). Our study aimed to evaluate 

the extent of and risks factors associated with delays in diagnosis and 

treatment initiation in RR-TB patients in Ukraine.

Methods: A retrospective cross-sectional study was performed in both new 

and relapse RR-TB patients recorded in the national TB register in 2017. We 

assessed the delay at each stage of the pathway to a RR-TB diagnosis, from 

the onset of symptoms to the initiation of second-line treatment. Univariate 

and multivariate logistic regression analysis was used to evaluate predictors 

of health system delay.

Results: In total, there were 4649 newly detected RR-TB patients who received 

second-line drug treatment in Ukraine in 2017. The median patient delay was 7 

days, and the overall health system delay was 15 days, which was subdivided 

into the primary health care provider median delay at 2 days, the diagnostics 

median delay at 3 days and the treatment initiation median delay at 4 days. 

Overall 76% of patients had an unacceptable health system delay beyond the 

WHO recommendation of 7 days. The female gender was associated with 

having an unacceptable health system delay (adjusted odds Ratio (aOR) 1.32, 

95% confidence interval (CI) 1.09–1.59), while patients who abused alcohol 

were less likely to have an unacceptable delay (aOR 0.80; 95% CI 0.67–0.96). 

Furthermore, health system delays were also associated with Region.

Conclusion: Ukrainian health systems have made substantial progress 

in ensuring rapid diagnosis and initiation of treatment for RR-TB patients, 

with health system delays in Ukraine much shorter than in the majority of 

countries worldwide. However, with almost three quarters of patients only 

receiving their appropriate treatment after an unacceptable delay, there is 

still ample room for improvement. This could be driven by the introduction of 

diagnostic systems at PHC level and patient-centred ambulatory health care 

for RR-TB, as well as by increasing public awareness of TB symptoms and 

improving public health-seeking behaviour.
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INTRODUCTION
Tuberculosis (TB) remains a  public health challenge 
worldwide. Although TB incidence in Europe is one of lowest 
is the world, rifampicin-resistant TB (RR-TB) rates remain 
very high. In 2017 the estimated percentages of RR-TB among 
newly notified and previously treated pulmonary TB cases 
were 17% and 53% respectively, making RR-TB one of the key 
drivers of the TB epidemic in Europe (1). There is an urgent 
need to focus actions on combating TB, particularly RR-TB, in 
the Region. As emphasized in the WHO End TB Strategy, the 
timely diagnosis and initiation of treatment are essential for 

an effective response to all cases of TB and to achieve the goals 
of a 90% reduction in TB deaths and an 80% reduction in TB 
incidence by 2030 (2, 3). Thereby access to rapid diagnostics 
and drug susceptibility testing (DST)

Ukraine has the second highest prevalence of multidrug-
resistant TB (TB with at least resistance to isoniazid and 
rifampin), in both new and relapse cases, of all the countries 
in the WHO European Region (4), and according to routine 
surveillance data the rate has been increasing, with 3482 cases 
in 2009 to 6757 in 2017. The number of extensively drug-
resistant TB (XDR-TB) cases is also growing, accounting for 
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16% of RR-TB patients in 2017. Furthermore, according to the 
latest WHO TB surveillance report, one in every four cases of 
drug-resistant TB remains undiagnosed.

In Ukraine, the initial TB diagnosis is followed by DST for 
the identification of drug-resistant cases, which is provided 
at laboratories equipped with the rapid molecular diagnostic 
tools GeneXpert and BACTEC. National TB diagnostics and 
treatment protocols are in line with WHO guidelines, which 
suggest that treatment is initiated as soon as possible after 
diagnosis. However, the diagnosis delay of RR-TB varies from 
region to region and depends on the local approach to TB care. 
In fact, a  RR-TB diagnosis can take anywhere from several 
days to a month or more from the moment of seeking medical 
help, primarily based on sample collection and transportation 
times, which consecutively contribute to unacceptable delays 
in treatment initiation.

There is limited published data on the factors associated 
with delays in RR-TB diagnostics and treatment initiation in 
Ukraine. The aim of this study was therefore to determine 
the frequency of and risk factors associated with delays in 
diagnosing and initiating treatment in new and relapse RR-
TB patients registered in Ukraine in 2017 using data from the 
Ukrainian National Registry of Patients with TB. This will 
allow for the identification of the factors contributing to longer 
delays that could serve as targets for interventions.

METHODS
STUDY SETTING
General Setting: Ukraine is a country in eastern Europe with 
a population of around 42 million people. Ukraine consists of 24 
regions, 2 cities of republican significance and the autonomous 
republic of Crimea. Since 2014 the national TB programme 
deliver TB care and ensure its monitoring throughout Ukraine 
with the exception of Crimea, Sevastopol city and parts of the 
non-government controlled areas of Ukraine (5).

TB Control: The State Institution Public Health Center of the 
Ministry of Health of Ukraine (The Center) is responsible for 
the implementation of the national TB programme as well 
as the national HIV programme. TB services in Ukraine are 
provided through a  wide range of facilities, including TB 
dispensaries and clinics, in both outpatient and inpatient 
departments. Patients with TB receive standardized and 
controlled treatment in accordance with both WHO and 
national guidance on TB care and treatment. TB diagnosis and 
treatment is provided for free of charge to all patients.

In order to provide TB diagnoses, there is an extensive 
network of laboratories in Ukraine. There are 751 first level 
laboratories found at the PHC level responsible for sputum 
smear microscopy and 57 second level laboratories where 
cultures are performed. There are also then 34 third level or 
regional microbiological laboratories, in which the spectrum 
of relevant tests can be run, as well as a  central reference 
laboratory. Each regional laboratory is fully equipped with TB 
diagnostics equipment, such as BACTEC MGIT960 analysers 
and GeneXpert systems. There are also an additional 33 
GeneXpert systems available for TB diagnostics around the 
country at selected first and second level laboratories.

In 2014 an electronic TB surveillance system based on the 
database e-TB Manager was introduced across the country 
combining all relevant digital data needed for TB control 
at different levels (TB cases, TB drugs/regimens, reports, 
statistical data). The quality of data of e-TB Manager is 
monitored by a  national TB officer on continuous basis 
ensuring that recorded data are complete, accurate and timely 
inputted. For the purpose of quality assurance, paper-based 
reports are compared with the electronic register during 
monitoring visits of the national TB officer to regional sites 
and by visits of regional TB specialist to district level sites. In 
addition, data are validated at the national level at the end of 
each quarter using a standard validation checklist.

STUDY DESIGN AND POPULATION
We employed a cross-sectional study design. Study participants 
comprised all newly detected RR-TB cases, including relapse 
patients registered in the e-TB Manager from 1 January 2017 
to 31 December 2017.

DEFINITIONS
Definitions of delay are most frequently divided into patient-
related delays and those relating to the health system (6). Given 
the vertical nature of TB diagnostic services in Ukraine a more 
detailed breakdown of delay was applied, which is shown 
in Fig. 1.

Patient delay: time from the onset of symptoms (cough, 
fever, night sweats, weight loss, asthenia and haemoptysis) to 
presentation to a primary health care (PHC) provider.

PHC provider delay: time between patient presentation to 
a PHC provider and visit to a specialized TB diagnostic facility.

Diagnostic delay: time between the first visit to a TB facility to 
the confirmed diagnosis of RR-TB.
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Treatment initiation delay: time between the confirmed 
diagnosis of RR-TB to treatment initiation.

Health system delay: time between the initial presentation 
of a  patient to any health care provider and date of RR-TB 
treatment initiation.

Total delay: time between the onset of TB symptoms up to 
initiation of treatment for RR-TB.

DATA VARIABLES, SOURCES OF DATA, 
DATA COLLECTION TOOLS AND DATA 
VALIDATION
Individual patient data was exported from the e-TB Manager 
database and imported into Stata version 15 (StataCorp, 
College Station, TX, USA). Data variables collected for the 
study included date of onset of TB symptoms; date of seeking 
medical care; date of admission to the PHC facility, date of 
admission to the TB facility; date of receiving GeneXpert 
results; date of registration of RR-TB diagnosis; date of 
RR-TB treatment initiation; as well as sociodemographic 
characteristics including Region; area of residence; gender; 
age; employment status; HIV status; history of incarceration. 
Sources of information used for the registration of risk factors 
and delays in e-TB manager are presented in the Annex 1.

DATA ANALYSIS
Following the import of the dataset, the data were assessed for 
accuracy and completeness. Patients with missing data were not 
excluded from the analysis but included using available variables.

Sociodemographic and clinical characteristics of the study 
population were tabulated as absolute number and percentage 
of each category within the variable explored. Then the median, 
range and interquartile range (IQR) of each of type of delay were 
computed for each category within each exposure variable. 
Patients were split into two groups using a  health system 
delay cut-off of 7 days: patients who initiated their second-line 

treatment within 7 days were classified as having no delay 
whereas those who began treatment beyond the 7 day period 
were classified into an unacceptable delay group. This cut-off 
is based on WHO quality indicators recommended to assess 
timeliness of TB treatment initiation in basic TB facilities (7).

Absolute number and proportions of patients with an 
unacceptable health system delay were tabulated by each of 
the risk factors explored (age, sex, Region, area of residence, 
HIV status, employment, prison inmate, alcohol use, drug 
use, homelessness, comorbidities). The odds Ratio (OR) as 
a measure of association between risk factors and health delay 
was calculated and the Chi squared test of association was used 
for testing any statistically significant deviation of OR from one. 
To identify independent risk factors for health system delay, 
factors associated with the outcome of interest in univariate 
analysis were included into a  multiple logistic regression 
model using a  forward fitting approach. Each full model was 
tested against a  nested model using the likelihood ratio test. 
A  cut-off of P=0.05 was used to exclude variables from the 
model. Adjusted ORs, confidence intervals and P values were 
calculated from the final multiple logistic regression model.

ETHICAL APPROVAL
Permission to carry out the study was obtained from the State 
Institution Public Health Center of the Ministry of Health 
of Ukraine and local ethical approval was granted by the 
Institutional Review Board of the same Institution. Exemption 
from an ethics review was also received from the WHO 
Research Ethics Review Committee.

RESULTS
CHARACTERISTICS OF STUDY 
PARTICIPANTS
According to the data from the national TB register, there were 
5038 newly detected RR-TB cases (both new and relapse TB 

Health system delay

Total delay

FIG. 1 DEFINITIONS OF DELAY

Patient  
delay

PHC provider 
delay

Diagnostic  
delay

Treatment 
initiation delay
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patients) registered in 2017 in Ukraine. Of these, 4649 (92.3%) 
had data relating to the timing of TB diagnosis, referral and 
treatment (Fig 2).

The mean age of the study population was 41.4 (SD=13.0) 
years, with 72.9% male, 63.9% resident in an urban setting, 
65.8% were employed, 20.4% had an HIV coinfection, 3.5% 
had a Hepatitis C coinfection, 4.9% had diabetes, 24.2% were 
heavy alcohol drinkers and 6.1% injecting drug users. The 
detailed characteristics of the study population are provided 
in Table 1.

DELAYS IN THE DETECTION AND TREATMENT 
OF RR-TB PATIENTS IN UKRAINE IN 2017
The median time for patient delay was 7 days (IQR 0–27), with 
2 days (IQR 0–8) for the PHC provider delay, 3 days for the 
RR-TB diagnosis delay (IQR 2–7) and 4 days (IQR 2–10) for 
treatment initiation delay (Table 2).

The overall health system delay was estimated, in 3783 patients 
or in 81.4% of total study population, to be 15 days (IQR 8-35), 
but this was highly region dependant, ranging from a median 
of 6 days in Vinnytsya to 21 days in Kharkiv.

All new RR-TB cases,
(new and relapse TB 

cases)
6 251 (100%)

Exclusion criteria for 
analysis Newly diagnosed 
RR-TB cases in previously 

diagnosed TB patients 
1 213 (19%)

Exclusion criteria for 
analysis

Missing DST result for 
Rifampicin

45 (1%)

Exclusion criteria for 
analysis

Missing data related to 
timing of TB diagnosis, 
referral and treatment

344 (7%)

Remaining RR-TB 
cases (new and relapse 

TB cases)
5 038 (81%)

DST confirmed RR-TB 
cases, 

4 993 (80%)

Study population 
data related to timing 

of TB diagnosis, referral 
and treatment present

4 649 (93%)

FIG. 2. DETERMINING THE STUDY POPULATION BASED 
ON EXCLUSION CRITERIA

TABLE 1. CHARACTERISTICS OF STUDY POPULATION 
IN UKRAINE, 2017 (N=4649)

Characteristic Number Percentage
Sex
Male 3391 72.9
Female 1258 27.1
Age group
<25 319 6.9
25-34 1152 24.8
35-44 1474 31.7
45-54 948 20.4
55-64 524 11.3
≥65 232 5.0
Region
Cherkasy 138 3.0
Chernihiv 131 2.8
Chernivtsi 60 1.3
Dniprjpetrovsk 200 4.3
Donetsk 287 6.2
Ivano-Frankivsk 79 1.7
Kharkiv 290 6.2
Kherson 229 4.9
Khmelnytskyi 118 2.5
Kiev Region 250 5.4
Kiev (Kyiv) 235 5.1
Kirovohrad 169 3.6
Luhansk 127 2.7
Lviv 200 4.3
Mykolaiv 243 5.2
Odessa 499 10.7
Poltava 179 3.9
Rivne 78 1.7
Sumi 153 3.3
Ternopol 76 1.6
Vinnytsia 142 3.1
Volyn 141 3.1
Zakarpattia 141 3.1
Zaporizhia 308 6.6
Zhytomyr 176 3.8
Area
Urban 2970 63.9
Rural 1679 36.1
Employment
Employed 3060 65.8
Unemployed/unknown 1589 34.2
Alcohol
Yes 1123 24.2
No/unknown 3526 75.8
Drugs use
Yes 284 6.1
No/unknown 4365 93.9
HIV status
Positive 946 20.4
Negative 3531 76.0
Unknown 172 3.7
Homelessness
Positive 195 4.2
Negative/unknown 4454 95.8
Prison
Yes 85 1.8
No/unknown 4564 98.2
Hepatitis C
Yes 164 3.5
No/unknown 4485 96.5
Diabetes
Yes 228 4.9
No/unknown 4421 95.1
Medical worker
TB worker 12 0.3
PHC worker 49 1.1
Not a medical worker/unknown 4588 98.7
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FACTORS RELATED TO HEALTH SYSTEM 
DELAYS OF RR-TB PATIENTS
Of the 3783 RR-TB patients for whom the health system delay 
was estimated, 75,9% (2064) had an unacceptable delay above 
the seven-day threshold.

By univariate analysis, the female gender and residence in 
an urban area both led to increased odds of a  delay, while 
employment and alcohol abuse led to lower odds of a delay. No 
difference was found for any other evaluated characteristic. By 
adjusted analysis the female gender was associated with having 
an unacceptable health system delay (adjusted odds Ratio (aOR) 

TABLE 2. MEDIAN (IQR*) DELAYS IN DAYS IN TREATMENT AMONG RIFAMPICIN RESISTANT TB PATIENTS IN UKRAINE 
IN 2017

Region Patient delay
n =3 409
(IQR)

Primary health 
care provider 
delay
n = 3 813
(IQR)

Diagnostic 
delay
n = 3 985
(IQR)

Treatment 
initiation delay
n = 4 297
(IQR)

Health system delay
n = 3 783
(IQR)

Total delay
n = 3 380)
(IQR)

Cherkasy 20 (9-51) 3 (1-7) 2 (1-5) 3 (2-6) 11 (7-27) 39.5 (28-82)

Chernihiv 2,5 (0-19) 3 (0-13) 1 (0-4) 3.5 (1-33) 16 (7-55) 38 (15.5-74)

Chernivtsi 28 (8-72) 1.5 (0-6) 5 (2-14) 4 (2-11) 15 (8-35) 41 (24-78)

Dniprjpetrovsk 0 (0-14) 5 (1-12) 5 (1-12) 7 (4-11) 19 (12-37) 32 (16-70)

Donetsk 5 (0-30) 7 (1-15) 5 (2-9) 2 (1-5) 17 (9-39) 36 (18-69)

Ivano-Frankivsk 3 (0-12) 4 (1-10) 5 (1-8) 2 (1-4) 11 (8-32) 22 (11-43)

Kharkiv 0 (0-5) 2 (0-9) 7 (4-15) 5 (2.5-12) 21 (13-40) 29 (16-65)

Kherson 8 (0-8) 5 (1-13) 3 (1-7) 7 (3-14) 17 (10-44) 40 (20-86)

Khmelnytskyi 11,5 (0-30) 0 (0-6) 1 (0-7) 7 (3-14) 14 (7-34) 34 (17-82)

Kiev Region 14 (2-36) 2 (0-10) 2 (1-6) 6 (2-16) 14.5 (7.5-36.5) 47.5 (24-93)

Kiev 4 (0-21) 7 (2-16) 4 (2-8) 5 (2-7) 19 (10-37) 36 (16-66)

Kirovohrad 6 (0-25) 2 (0-7) 2 (1-6) 5.5 (2.5-23.5) 18 (7-45) 34 (17-63)

Luhansk 0 (0-11) 2.5 (0-10.5) 4 (1-11) 5 (2-9) 14 (8-32) 22 (13-48.5)

Lviv 24 (5-44) 1 (0-7) 3 (1-6) 3 (2-8) 13 (7-35) 51 (30-74)

Mykolaiv 1 (0-14) 4 (1-13) 2 (1- 5) 7 (4-12) 15 (9-32) 24 (16.5-46.5)

Odessa 8 (2-27) 9 (2-20) 3 (2-7) 7 (3-14) 16 (10-26) 34 (22-65)

Poltava 1 (0-13) 2 (0-8) 3 (1-9) 7 (4-13) 18.5 (11-31) 27.5 (16-65)

Rivne 31 (11-62) 1.5 (1-6.5) 3 (1-8) 2 (1-5) 10 (7-22.5) 53 (26-102)

Sumi 2 (0-17) 4 (1-10) 5 (3-9) 6 (2-15) 20 (10-43) 36.5 (18.5-72.5)

Ternopol 1,5 (0-24) 1 (0-6) 1 (0-3) 2.5 (1-22.5) 12 (4.0-42.5) 27.5 (7-69)

Vinnytsia 8 (0-29.5) 2 (0-5) 0 (0-1) 2 (1-8.5) 6 (2-15) 26 (7-63)

Volyn 16 (1-31) 0 (0-3) 2 (0-6) 2 (1-5) 8 (4-29) 33 (15-88)

Zakarpattia 10,5 (3-22.5) 2 (1-6) 3 (1-7) 2 (1-4) 9 (6-16) 28 (14-40)

Zaporizhia 10 (1-40) 2 (0-7.5) 3 (1-8) 3 (1-7.5) 14 (9-38) 34 (20-76)

Zhytomyr 25 (19-32) 1 (1-1) 1 (1-3) 4 (2-6) 7 (5-17) 36 (28-48)

Ukraine 7 (0-27) 2 (0-8) 3 (1-7) 4 (2-10) 15 (8-35) 34 (17-68)

IQR – interquartile range

RR-TB PATIENT PATHWAY DELAYS IN UKRAINE
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1.32, 95% confidence interval (CI) 1.09-1.59), while patients 
who abused alcohol were less likely to have an unacceptable 
delay (aOR 0.80 95% CI 0.67-0.96). Furthermore, health system 
delays were also associated with Region (Table 3).

To assess the proportion of RR-TB patients affected by a delay 
by region we selected the Kharkiv region as the reference, based 
on the large number of patients from this region, giving higher 
power to our analysis. The odds of a  delay were lower in 16 
regions compared to Kharkiv, including Cherkasy, Chernihiv, 

Donets’k, Ivano-Frankivs’k, Khmelnytskyi, Kyiv Region, 
Kirovohrad, Luhans’k, L’viv, Rivne, Ternopil, Vinnytsya, 
Volyn, Zakarpattya, Zaporizhzhya, Zhytomyr (Table 3).

It was possible to calculate the total delay in 3380 (72.7%) of all 
RR-TB patients. The median time from the onset of symptoms 
to date of start of second-line treatment was 34 days (IQR 17-
68) ranging from 22 in the Donets’k and Luhans’k regions to 
53 in Rivne.

TABLE 3. FACTORS RELATED TO UNACCEPTABLE HEALTH SYSTEM DELAYS IN RIFAMPICIN RESISTANT TB PATIENTS 
IN UKRAINE, 2017

Characteristic Registered Unacceptable delay Univariate analysis Adjusted Multivariable analysis

N N (%) OR 95% CI P* OR (95% CI) P**

Total 3783 2871 75.89%

Sex

Male 2777 2064 74.32 ref ref

Female 1006 807 80.22 1.04 (1.17-1.67) 0.0002 1.28 (1.06-1.55) 0.0089

Age (years)

<25 262 206 78.63 1.246 (0.90 –1.72) 0.1801

25-34 928 708 76.29 1.090 (0.89 – 1.33) 0.3940

35-44 1189 888 74.68 ref

45-54 775 587 75.74 1.058 (0.86-1.30) 0.5965

55-64 425 323 76.00 1.073 (0.83- 1.39) 0.5909

≥65 204 159 77.94 1.197 (0.84 –1.70) 0.3201

Region

Cherkasy 127 95 74.80 0.337 (0.19-0.60) 0.0001 0.359 (0.20-0.63)

Chernihiv 131 95 72.52 0.299 (0.17-0.52) 0.0000 0.322 (0.19-0.56)

Chernivtsi 47 39 82.98 0.553 (0.23-1.30) 0.1698 0.551 (0.23-1.30)

Dniprjpetrovsk 189 171 90.48 1.077 (0.58-2.01) 0.8159 1.051 (0.56-1.96)

Donetsk 273 221 80.95 0.482 (0.30-0.79) 0.0033 0.493 (0.30-0.81)

Ivano-Frankivsk 77 59 76.62 0.372 (0.19-0.72) 0.0024 0.387 (0.20-0.75)

Kharkiv 275 247 89.82 ref ref 0.0000

Kherson 229 202 88.21 0.848 (0.48-1.49) 0.5645 0.893 (0.51-1.57)

Khmelnytski 102 72 70.59 0.272 (0.15-0.50) 0.0000 0.294 (0.16-0.53)

Kiev Region 212 159 75.00 0.340 (0.20-0.57) 0.0000 0.358 (0.22-0.59)

Kiev 157 132 84.08 0.599 (0.33-1.07) 0.0805 0.601 (0.34-1.07)

Kirovohrad 149 111 74.50 0.331 (0.19-0.57) 0.0000 0.351 (0.20-0.60)

Luhansk 125 95 76.00 0.359 (0.20-0.64) 0.0003 0.370 (0.21-0.65)

Lviv 156 112 71.79 0.289 (0.17-0.49) 0.0000 0.300 (0.18-0.50)

Mykolaiv 232 204 87.93 0.826 (0.47-1.44) 0.4999 0.850 (0.49-1.48)

RR-TB PATIENT PATHWAY DELAYS IN UKRAINE
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TABLE 3. (CONTINUED)

Characteristic Registered Unacceptable delay Univariate analysis Adjusted Multivariable analysis

N N (%) OR 95% CI P* OR (95% CI) P**

Odessa 78 68 87.18 0.771 (0.36-1.67) 0.5075 0.784 (0.36-1.70)

Poltava 170 152 89.41 0.957 (0.51-1.79) 0.8913 1.023 (0.55-1.92)

Rivne 72 48 66.67 0.227 (0.12-0.43) 0.0000 0.241 (0.13-0.45)

Sumi 149 130 87.25 0.776 (0.42-1.44) 0.4215 0.839 (0.45-1.57)

Ternopol 76 44 57.89 0.156 (0.08-0.30) 0.0000 0.160 (0.88-0.29)

Vinnytsia 141 58 41.13 0.079 (0.04-0.14) 0.0000 0.084 (0.05-0.14)

Volyn 139 71 51.08 0.118 (0.07-0.21) 0.0000 0.129 (0.08-0.22)

Zakarpattia 133 77 57.89 0.156 (0.09-0.27) 0.0000 0.159 (0.09-0.27)

Zaporizhia 169 135 79.88 0.450 (0.26-0.78) 0.0034 0.461 (0.27-0.79)

Zhytomyr 175 74 42.29 0.083 (0.05-0.14) 0.0000 0.091 (0.06-0.15)

Area

Urban 2344 1845 78.71 1.488 (1.28-1.73) 0.0000

Rural 1439 1026 71.30 ref

Employment

Employed 2441 1811 74.19 0.765 (0.65-0.90) 0.0010

Not working/unknown 1342 1060 78.99 ref

Detention incarceration

yes 77 60 77.92 1.124 (0.65-1.94) 0.6740

no/unknown 3706 2811 75.85 ref

Homelessness

Yes 137 97 70.80 0.762 (0.52-1.11) 0.1561

No/unknown 3646 2,774 76.08 ref

HIV status

Positive 710 553 77.89 1.000 (0.95-1.05) 0.9853

Negative/unknown 2919 2199 75.33 ref

HCV status

Positive 154 123 79.87 1.272 (0.85-1.90) 0.2387

Negative/unknown 3629 2748 75.72 ref

Diabetes

Positive 191 150 78.53 1.171 (0.82 – 1.67) 0.3811

Negative/unknown 3 592 2 721 75.75 ref

Alcohol abuse

Yes 987 688 69.71 0.646 (0.55-0.76) 0.0000 0.802 0.67-0.96 0.0169

No/unknown 2,796 2,183 78.08 ref ref

RR-TB PATIENT PATHWAY DELAYS IN UKRAINE
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TABLE 3. (CONTINUED)

Characteristic Registered Unacceptable delay Univariate analysis Adjusted Multivariable analysis

N N (%) OR 95% CI P* OR (95% CI) P**

Injecting drug abuse

Yes 253 188 74.31 0.913 (0.52 - 1.11) 0.5421

No/unknown 3,530 2,683 76.01 ref

Medical worker

TB worker 8 7 87.50 2.227 (0.27-8.14) 0.4420

PHC worker 43 33 76.74 1.050 (0.52 - 2.14) 0.8925

Not medical worker/ 
unknown

3,732 2,831 75.86 ref

* Ch2 test
** LR ch2 test

DISCUSSION
This is the first study to assess delays at each step of the 
RR-TB diagnosis pathway in Ukraine. The study showed 
that the median delay between symptom onset and patient 
presentation at a PHC facility was 7 days, which is lower than 
that observed in other countries, with median patient delays 
of 14, 27 and 31 days seen in TB patients in France, Uzbekistan 
and Sweden, respectively (8–10). Furthermore, the observed 
delay is a substantially less that that seen in Ukraine in 2006 
where the mean patient delay stood at 30 days (11). It is worth 
mentioning however, that in the current study several regions 
in Ukraine recorded the median patient delay at zero, which 
could introduce bias into the results. This could be both due 
to the inclusion of relapse TB cases in the study, as patients 
with recurrent TB by-pass PHC services and present directly 
to TB facilities, and the fact a large proportion (around 44%) 
of TB diagnoses in Ukraine occur via active screening by 
chest X-ray at annual medical check-ups. With the majority 
of these patients asymptomatic, entering zero for the delay 
between symptom onset and admission to the PHC facility 
seems justifiable. A meta-analysis study in Asia, supports this 
high percentage of asymptomatic TB patients, with up to 80% 
of cases detected by screening x-rays (12). Despite these viable 
reasons for registering patient delay as zero, we cannot exclude 
that errors in data entry could play a role (13).

We subdivided the overall health system delay due to the 
vertical nature of the TB treatment pathway in Ukraine. The 
PHC provider delay was 2 days, but we were unable find other 
studies with reference to such a delay, which is likely due to 
the unique situation in Ukraine where TB care is mandated 

to specific TB facilities. However, longer delays related to PHC 
could be linked to the diagnostic algorithm which states that 
a patient with a negative sputum smear via microscopy should 
be administered nonspecific antibiotic treatment for two weeks 
and only if X-ray signs are not improved should the patient be 
referred to TB facilities.

Median diagnostic and treatment initiation delays were 3 and 
4 days respectively, which again is lower than that observed in 
other countries, with a diagnostic delay of five days reported 
for RR-TB patients in Bangladesh (12) and median treatment 
delays of 13, 41 and 14 days reported in Myanmar, Indonesia 
and South Africa respectively (13–15). In Ukraine, diagnostics 
delays are likely to reflect the current logistic arrangements 
regarding the transportation of specimens from district to 
regional laboratories for GeneXpert, culture tests and DST, 
which are only normally organized twice a week. This delay 
could be substantially reduced; rapid molecular diagnostic 
tools, such as GeneXpert allow for the identification of drug 
resistance within a few hours, but these tools need to be more 
available at a  PHC level. As of 2017 there was no access to 
GeneXpert at the PHC level.

The treatment delay could be attributed to the centralization 
of treatment initiation as well as a  lack of collaboration 
between medical providers and delays in notifying patients. 
Furthermore, the decision to place a  patient on second-line 
treatment is made by a steering committee that usually meet 
once or twice a  week, depending on the region and facility. 
Furthermore, over 90% of RR-TB patients in Ukraine start 
treatment in an inpatient department, which is also a barrier 
for early treatment initiation as patients do not want to be 
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hospitalized and thereby themselves delay the initiation. One 
recommendation to improve total delay could therefore be the 
introduction of more patient-centred approaches, such as the 
initiation of ambulatory treatment and regular support, as 
recommended by WHO (16).

So overall, despite the moderate median time for the health 
system delay at 15 days, only 25% of patients initiate treatment 
within the one week after presentation to a health care facility 
as recommended. This low rate should be addressed with some 
urgency, since overall treatment delays are associated with 
future drug resistance, long culture conversion times and poor 
outcomes compared to patients with a short treatment delay (17).

Beyond ascertaining health system delays, we also analysed 
factors associated with these delays. Out of 13 characteristics 
used in the analysis, only three were associated with the 
health care system delay: the female gender, alcohol abuse and 
Region. The longer delays observed with female patients could 
be due to social status. In addition, since the occurrence of TB 
is less prevalent in woman, health care providers could be less 
likely to suspect TB. Studies from Georgia and Myanmar have 
also shown that female gender is associated with prolonged 
delays in TB diagnosis and treatment (18, 19). Conversely, 
patients who abuse alcohol were shown to be more likely to be 
diagnosed and provided with treatment within the seven days, 
which could be linked to higher awareness among health care 
providers. We did not however observe a similar trend in HIV 
patients, also likely to be more closely monitored, with HIV not 
associated with delay, which is in line with another study from 
Ethiopia (20). Region was also associated with health system 
delay due to variation in regional healthcare organization and 
adherence to national TB diagnostics standards.

Our median total delay was 34 days, which is similar to that 
observed elsewhere, notably in Uzbekistan and Ethiopia 
where median total delays were 47 and 35 days respectively 
(9, 20). One study suggests that robust information campaigns 
to change people’s perceptions about a  TB diagnosis and 
treatment are needed to reduce the median total delay (21). 
This is because the stigma associated with a TB diagnosis can 
be linked to a lack of health-seeking behaviour, but this should 
be evaluated separately.

It is important to decrease the total delay in a RR-TB patient’s 
access to care, as it is known that about 75% of the TB infectious 
pool could be attributed to delays in the health systems (20).

This study included data from both new and relapse 
patients registered in the national eTB-Manager, adhered 

to the STROBE guidelines for conducting and reporting 
on observational studies and carried out under routine 
programmatic conditions, meaning that data is likely to be 
highly representative. However, it is important to mention the 
limitations of the study, notably those connected to missing 
data in the eTB-Manager. The input of many variables in the 
national database relating to risk factors are not mandatory 
and if the relevant box if left unchecked, the differentiation 
between a negative or unknown result is not possible, which 
might bias results. This is a clear limitation of a retrospective 
study design, which relies on the recordkeeping of others and 
medical records that could be unreliable. This is specifically 
likely to be an issue in recording the timing of symptom onset.

CONCLUSION
Ukrainian health systems have made substantial progress 
in ensuring rapid diagnosis and initiation of treatment for 
RR-TB patients, with health system delays in Ukraine much 
shorter than in the majority of countries worldwide. However, 
with almost three quarters of patients only receiving their 
appropriate treatment after an unacceptable delay, there is 
still ample room for improvement. This could be driven by 
the introduction diagnostic systems at PHC level and patient-
centred ambulatory health care for RR-TB, as well as by 
increasing public awareness of TB symptoms and improving 
public health-seeking behaviour.
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ANNEX 1: SOURCES OF INFORMATION USED FOR THE 
REGISTRATION OF RISK FACTORS AND DELAYS IN E-TB 
MANAGER, UKRAINE, 2017

№ Risk Factor / Outcome Source of Information

1 Sex Patient’s identification document

2 Age Patient’s identification document

3 HIV status Medical document confirming HIV-positive status (except where a patient’s paper-based medical history 
form or a record issued by an infectious disease physician confirmed the results of HIV testing)

4 Viral Hepatitis C status Medical document confirming HCV-positive status (except where a patient’s paper-based medical history 
form or a record issued by an infectious disease physician confirmed the results of HIV testing)

5 Diabetes Medical document confirming diabetes-positive status (except from patient’s paper-based medical history 
form)

6 Intravenous drug abuse Self-declaration within not-structured interview with a doctor or medical confirming document

7 Social status Self-declaration within a non-structured interview with a doctor

8 Unemployed of able-bodied 
age

Self-declaration within a non-structured interview with a doctor

9 Medical worker Certificate of employment

10 Detention/ incarceration Self-declaration within a non-structured interview with a doctor

11 Alcohol abuse Self-declaration within a non-structured interview with a doctor or record issued by a specialist in drug and 
alcohol abuse

12 Homelessness Self-declaration within a non-structured interview with a doctor

13 Geographical zone Region of TB case registration

n
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