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ABSTRACT. Introduction. The sanatorium stage is an important component of the comprehen-
sive therapy and rehabilitation of children with tuberculosis and individuals from risk groups. To 
evaluate its effectiveness, a systematic approach is required that takes into account the dynamics of 
a set of clinical and functional indicators. The aim of the research — to test a comprehensive as-
sessment table for determining the effectiveness of the sanatorium stage of treatment at the Federal 
State Budgetary Institution Children's Tuberculosis Sanatorium “Pushkinsky” of the Ministry of 
Health of Russia (DTS). This table was developed jointly by the Department of Phthisiology of the 
Fe deral State Budgetary Educational Institution of Higher Education Saint Petersburg State Pediatric 
Medical University and the Federal State Budgetary Institution DTS “Pushkinsky” of the Ministry 
of Health of Russia. Materials and methods. Analysis of medical records of patients undergoing 
rehabilitation at the sanatorium with diagnoses of “respiratory tuberculosis” and “latent tuberculosis 
infection” was carried out, and treatment effectiveness was assessed using a special table, where 
key indicators were assessed in points upon admission and discharge. As a result, the effectiveness 
coefficient was calculated: the quotient of the sum of points upon admission divided by the sum of 
points upon discharge. Treatment included medication (chemotherapy) and non-medication meth-
ods (halotherapy, ionotherapy, exercise therapy, massage, and physical therapy). Results. The use 
of an assessment table allowed for standardized assessment of treatment outcomes. Based on the 
effectiveness coefficient, four outcome categories were identified: “significant improvement”, “im-
provement”, “unchanged”, and “worsening” The analysis revealed positive dynamics in most of the 
assessed parameters in patients in both groups. 
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РЕЗЮМЕ. Введение. Санаторный этап является важным компонентом комплексной терапии 
и реабилитации детей, больных туберкулезом, и лиц из групп риска. Для оценки его эф-
фективности необходим системный подход, учитывающий динамику совокупности клини-
ко-функциональных показателей. Цель исследования. На базе ФГБУ «Детский туберкулез-
ный санаторий “Пушкинский”» Минздрава России (ДТС) провести апробацию комп лексной 
оценочной таблицы для определения эффективности санаторного этапа лечения, разрабо-
танную совместно кафедрой фтизиатрии ФГБОУ ВО СПбГПМУ Минздрава России и ФГБУ 
ДТС «Пушкинский» Минздрава России. Материалы и методы. Проведены анализ меди-
цинских карт пациентов, проходивших реабилитацию в санатории с диагнозами «туберкулез 
органов дыхания» и «латентная туберкулезная инфекция», оценка эффективности лечения 
с помощью специальной таблицы, где ключевые показатели оценивались в баллах при по-
ступлении и выписке. В результате высчитывался коэффициент эффективности: частное от 
деления суммы баллов при поступлении на сумму баллов при выписке. Лечение включало 
медикаментозные (химиотерапия) и немедикаментозные (галотерапия, ионотерапия, лечеб-
ная физкультура, массаж, физиотерапия) методы. Результаты. Использование оценочной 
таблицы позволило стандартизировать оценку результатов лечения. На основе коэффициента 
эффективности были выделены четыре категории результатов: «значительное улучшение», 
«улучшение», «без перемен» и «ухудшение». Анализ показал положительную динамику 
большинства оцениваемых параметров у пациентов обеих групп.

КЛЮЧЕВЫЕ СЛОВА: пациенты санатория, дети, туберкулез, латентная туберкулезная 
инфекция, санаторное лечение, реабилитация, эффективность лечения
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 INTRODUCTION

Tuberculosis remains one of the most sig-
nificant medical and social challenges facing 
global public health1. The specific features of the 
immunopathogenesis of tuberculosis infection in 
childhood, the tendency to develop complicated 
forms of the disease, and the high frequency of 
residual changes after cure underscore the urgen-
cy of finding the most effective approaches to 
rehabilitation and follow-up care for this patient 
population [1]. The foundation of tuberculosis 
treatment is long-term, multi-drug chemothe-
rapy, the success of which depends not only on 
timely diagnosis and the appropriate selection of 
a treatment regimen, but also on the conditions 
under which it is administered [2]. In this context, 
sanatorium-based rehabilitation is traditionally 
regarded as a crucial element of comprehensive 
therapy, providing the opportunity for continuous 
monitoring of chemotherapy administration and 
the implementation of intensive general resto-
rative and pathogenetic treatment in a favorable 
ecological environment [3, 4].

Sanatorium rehabilitation is an important 
stage in the comprehensive therapy of children 
with tuberculosis following hospitalization, af-
ter surgical intervention, and for those in high-
risk groups for tuberculosis.

Rehabilitation in pediatric phthisiology is 
conducted for two groups of patients:

1) children at high risk of tuberculosis — 
those infected with Mycobacterium tuberculosis 
with latent tuberculosis infection and children 
from tuberculosis hotspots;

2) children with active tuberculosis and those 
who have recovered from tuberculosis2.

The sanatorium phase is aimed at the treat-
ment, rehabilitation, and prevention of tubercu-
losis in this patient population.

Sanatorium treatment offers the best oppor-
tunity for comprehensive medical rehabilitation, 
provided that the facilities themselves are ade-

1 World Health Organization. Global Tuberculosis Report 
2023. Geneva: World Health Organization; 2023. Available 
at: https://www.who.int/publications/i/item/9789240083851 
(accessed: November 5, 2025). 

2 Order of the Ministry of Health of the Russian Federation 
dated October 23, 2019 No. 878 “On Approval of the Pro-
cedure for Organizing Medical Rehabilitation for Chil-
dren.” Available at: http://publication.pravo.gov.ru/Docu-
ment/View/0001201912240050 (accessed: October 20, 
2025).

quately prepared and patients are referred there 
based on medical indications. 

The advantages of the sanatorium phase of 
rehabilitation include the ability to develop and 
implement a comprehensive rehabilitation pro-
gram, including psychological support and pa-
tient education [7].

However, there is currently no unified, stan-
dardized approach to evaluating the effective-
ness of this rehabilitation phase. Traditional 
assessment, based on the analysis of isolated 
clinical or laboratory-instrumental indicators, is 
often fragmentary and subjective in nature and 
does not reflect the comprehensive, multi-com-
ponent dynamics of the patient’s condition resul-
ting from the application of the entire complex 
of rehabilitation measures [5]. This complicates 
the comparative analysis of treatment outcomes, 
the planning of individualized rehabilitation 
programs, and the objective assessment of the 
quality of care provided. Internationally, there 
is also a growing recognition of the importance 
of a comprehensive assessment of treatment out-
comes that goes beyond bacterial cure and in-
cludes parameters of functional status and qua-
lity of life, which is particularly relevant in pedi-
atric practice [2, 6].

Assessing the outcomes of sanatorium reha-
bilitation is difficult because there are no uni-
versally recognized criteria for concepts such as 
“significant improvement”, “improvement”, “no 
change”, and “worsening”, which are commonly 
used to characterize the effectiveness of rehabi-
litation measures. 

Often, the impact of sanatorium rehabilita-
tion treatment is assessed by physicians arbi-
trarily and lacks an evidence-based foundation. 
Since rehabilitation in a tuberculosis sanatorium 
is comprehensive, its evaluation must be based 
on a set of indicators reflecting the dynamics of 
various organs and systems in the child or ado-
lescent, that is, it must be of an integrated nature.

AIM

Conducting a pilot study of a comprehensive 
assessment of the effectiveness of the sanatorium 
phase of rehabilitation using an assessment table 
developed jointly by the Federal State Budgetary 
Institution “Pushkinsky Children’s Tuberculosis 
Sanatorium” of the Ministry of Health of Russia 
and the Department of Phthisiology at the St. Pe-
tersburg State Medical University (SPbSPMU) of 
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the Ministry of Health of Russia, and the imple-
mentation of the comprehensive treatment effec-
tiveness assessment table into the daily practice 
of phthisiologists at tuberculosis sanatoriums to 
improve the quality of rehabilitation care pro-
vided.

MATERIALS AND METHODS

To achieve this objective, a retrospective 
analysis was conducted of 120 medical records 
of patients aged 11–17 who underwent rehabili-
tation at the Federal State Budgetary Institution 
“Pushkinsky Children’s Tuberculosis Sanatori-
um” of the Russian Ministry of Health in 2023–
2024. The patient cohort consisted of 75 boys 
and 45 girls.

All 120 patients were divided into two equal 
groups, with 60 patients in each. The first group 
consisted of 60 patients with respiratory tuber-
culosis in the continuation phase of chemo-
therapy and clinically cured. The second group 
included 60 patients with latent tuberculosis 
infection (LTI). A comprehensive rehabilitation 
program, including preventive anti-tuberculosis 
treatment, was developed for them.

For both groups, at all stages — from admis-
sion to discharge — a comprehensive approach to 
rehabilitation was applied, combining pharmaco-
logical and non-pharmacological methods. Phar-
macological treatment included chemothe rapy 
(maintenance or preventive), while non-phar-
macological support consisted of a wide range 
of procedures: halotherapy, air ionization thera-
py, phytotherapy, therapeutic exercise, massage, 
breathing exercises, oxygen therapy, physical 
therapy, and other restorative techniques.

The main research method was an assessment 
table developed in collaboration with the De-
partment of Phthisiology at SPbSPMU, which 
allowed for the quantitative (in points) evalua-
tion of key parameters upon admission and dis-
charge, followed by the calculation of an integral 
efficacy coefficient. Statistical data analysis was 
performed using methods of variational statis-
tics and descriptive statistics in Microsoft Excel 
2019, including the construction of histograms, 
the determination of mean values, and standard 
deviations (σ), which were used to define the 
confidence intervals for the effectiveness coef-
ficient (three-sigma rule). 

The table assesses the dynamics of 10 indi-
cators, such as symptoms of intoxication, phy-

sical development (percentile assessment), sepa-
rately — body weight, peripheral lymph node 
reaction, recombinant tuberculin test (RTT), 
imaging data, including multislice computed 
tomography (MSCT), assessment of pulmonary 
function (PF), clinical and biochemical blood 
test data, and the status of chronic infection foci. 

For each indicator, gradations are estab-
lished, which are scored in points. For example, 
a hyperergic RTT test is scored as 5 points, a 
pronounced normergic reaction as 4 points, a 
moderate reaction as 3 points, a mild reaction as 
2 points, and a negative reaction as 1 point. 

Each indicator is assessed twice: upon ad-
mission and prior to the patient’s discharge. As 
a result, an effectiveness coefficient (EC) was 
calculated: the quotient of the sum of points at 
admission divided by the sum of points at dis-
charge, which was used to evaluate the results.

The control limits for the EC were calculated 
using the three-sigma method, whereby:

• the mean EC value was M=1.57; 1σ=0.21;
• “significant improvement” — 1.79 and 

above;
• “improvement” — 1.78–1.15;
• “no change” — 1.14–0.94;
• “deterioration” — 0.93 and below.
The table was filled out as follows (Fig. 1): 

scores were entered into the “before” and “af-
ter” columns, then the coefficient was calculated 
as the quotient of the sum of scores upon ad-
mission divided by the sum of scores upon dis-
charge.

RESULTS

The study analyzed 120 tables from the me-
dical records of children undergoing rehabilitation 
at the sanatorium. Pre- and post-treatment scores 
were evaluated, total pre- and post-treatment 
scores were calculated, and the effectiveness coef-
ficient was determined according to the described 
method.

An evaluation of the treatment outcomes at the 
sanatorium demonstrated the high effectiveness 
of the measures taken (Fig. 2). A “significant im-
provement” was recorded in 19% of the children. 
An “improvement” was noted in 77% of the chil-
dren, indicating a positive trend. In 3% of chil-
dren, the condition remained largely unchanged 
(“no change”), which may be due to the short 
duration of the stay. In 1% of children, a “worse-
ning” was recorded, which is also associated with 
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Fig. 1. Evaluation table (the figure is prepared by the authors using their own data)

Рис. 1. Оценочная таблица (рисунок подготовлен авторами по собственным данным)
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Fig. 2. General results of treatment in the sanatorium (the 
figure is developed by the authors)

Рис. 2. Общие результаты санаторного лечения (рисунок 
разработан авторами)

Table 1
Evaluation of the effectiveness of treatment of patients 

with respiratory tuberculosis
Таблица 1

Оценка эффективности лечения пациентов с туберкулезом 
органов дыхания

Показатели 
Indicators
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Проба с аллергеном 
туберкулезным 
рекомбинантным
Test with recombinant 
tuberculosis allergen,
n=60

12/20 42/70 4/7 2/3

Функция внешнего 
дыхания
Function of external 
respiration, 
n=60

11/18 39/65 9/15 1/2

Масса тела
Weight, 
n=60

6/10 48/80 5/8 1/2

the short duration of the stay and, in some cases, 
with non-compliance with the treatment regimen.

The effectiveness table allowed for the analy-
sis of trends in individual indicators most signi-
ficant for a specific child. Thus, during the study, 
trends in RTT test results, weight gain, and PFT 
were examined.

For all three indicators studied, “improvement” 
was predominant among 120 patients. One in five 
children showed “significant improvement” in the 
RTT test and PFT. At the same time, in several 
children these indicators remained “unchanged” 
(in 15% of cases), and “deterioration” was ex-
tremely rare (in 2% of patients). This requires in-
dividual vigilance regarding such children to pre-
vent activation of the disease process. 

An analysis of the medical records of children 
treated for tuberculosis revealed a generally posi-
tive treatment trend (Table 1).

An assessment of the dynamics of the RTT test 
revealed that in the majority of children (90%), 
a decrease in sensitivity to the allergen was ob-
served. At the same time, in 20% of them, the 
RTT tests became negative, which corresponded 
to “significant improvement”. In 7% of children, 
the results of the RTT test were “unchanged”. In 
3% of patients, a “worsening” was recorded, ma-
nifested as an increase in sensitivity according to 
the RTT test results.

A positive trend is also evident in weight dy-
namics: 90% of the children began to gain weight, 
with 10% of them showing a substantial increase 
(“significant improvement”). Weight remained 
stable (“no change”) in 8% of children, while a 
slight decrease in body weight (“deterioration”) 
was noted in 2% of patients.

Table 2
Evaluation of the effectiveness of treatment of patients with 

latent tuberculosis infection
Таблица 2

Оценка эффективности лечения пациентов с латентной 
туберкулезной инфекцией

Показатели
Indicators
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Проба с аллергеном 
туберкулезным 
рекомбинантным
Test with recombinant 
tuberculosis allergen, 
n=60

12/20 44/73 3/5 1/2

Функция внешнего 
дыхания
Function of external 
respiration, 
n=60

17/28 39/65 3/5 1/2

Масса тела
Weight, 
n=60

13/21 42/70 4/7 1/2

Таблица составлена авторами / The table is prepared by the authors

Таблица составлена авторами / The table is prepared by the authors
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although they also indicate the need for further 
monitoring of some patients.

The most pronounced positive trends in PFT 
results were observed in children who had no lo-
cal manifestations of tuberculosis. We believe this 
is due to the absence of morphological changes in 
lung tissue in the presence of only LTI. As for the 
trends in RTT test results and weight gain, a simi-
lar trend was observed in both groups.

A comprehensive assessment of the effective-
ness of rehabilitation for all 120 children, presen-
ted as a distribution curve, is shown in Figure 3. 
It can be seen that the graph has a “bell-shaped” 
curve, indicating a distribution of data that is 
close to normal. The three-sigma rule in statistics 
states that in most cases, the values of a variable 
fall within three standard deviations of the mean. 
About 68% of the values fall within the inter-
val “mean ± 1 standard deviation”. In our study, 
M±1σ “improvement” — 1.78–1.15 — was ob-
served in 77% of children;

About 95% of the values fall within the inter-
val “mean ±2 standard deviations”. Almost all 
values (about 99.7%) fall within the range of the 
mean ±3 standard deviations.

Statistical analysis revealed that only the “de-
terioration” value below the lower limit within 
three standard deviations constitutes an outlier. 
This deviation is anomalous and therefore war-
rants attention. One possible reason for this may 
be the lack of effect from the therapeutic measures 
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Fig. 3. Treatment effectiveness (the figure is developed by the authors)

Рис. 3. Эффективность лечения (рисунок разработан авторами)

The assessment of cardiac function also con-
firms the general trend: improvement was re-
corded in 83% of children (including “significant 
improvement” in 18%). In 15%, the indicators 
remained the same (“no change”), and “deteriora-
tion” was observed in only 2%.

Analysis of treatment outcomes in children 
with LTI (Table 2) revealed that among the 60 
children examined, 20% showed a “significant 
improvement” in RTT test results, i.e., the test be-
came negative. In 73% of patients, “improvement” 
(decreased sensitivity to RTT) was observed; in 
5%, the results remained unchanged, which is as-
sociated with the short duration of treatment. In 
2% of children, “deterioration” occurred, mani-
fested as increased sensitivity.

Regarding weight gain, the assessment of treat-
ment efficacy showed “significant improvement” 
in 21% of children, while “improvement” was 
noted in 70%. In 7% of children, weight remained 
at the same level (“no change”), which may also 
be related to the short duration of observation, 
while 2% of children experienced a decrease in 
body weight (“worsening”). 

Regarding PFT (pulmonary function tests) 
indicators, 28% of children showed “significant 
improvement”, 65% showed “improvement”, and 
in 5% the results remained “unchanged”. In 2% 
of children, PFT impairment became more pro-
nounced, which was classified as “deterioration”. 
These data highlight positive trends in treatment, 



ОРГА НИЗ А Ц И Я З Д РА ВОО Х РА НЕ НИ Я 81

МЕДИЦИНА И ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ   /   MEDICINE AND HEALTH CARE ORGANIZATION 2025;10(4) :74–82

being implemented for these patients due to their 
individual characteristics (likely an undiagnosed 
comorbid condition). Thus, by using three stan-
dard deviations, it is possible to identify potential 
problems at an early stage and take corrective 
actions to improve the effectiveness of rehabili-
tation. The choice of evaluation criteria is logical 
and consistent with statistical patterns.

CONCLUSION

1. The use of a structured assessment form 
helps minimize subjective evaluation of a pa-
tient’s clinical condition, as it focuses on strictly 
defined and objectively measurable indicators. 

2. This tool ensures the collection of more ac-
curate and representative data suitable for com-
parative analysis. A key advantage of the method 
is the ability to compare the patient’s condition 
between admission and discharge from the sana-
torium. 

3. The implementation of a systematic ap-
proach contributes to the optimization of plan-
ning for the treatment and rehabilitation process. 
Consistent and standardized assessment of the 
dynamics of key clinical and functional parame-
ters creates a basis for making informed manage-
ment decisions aimed at improving the quality of 
rehabilitation care provided.

4. Continuous monitoring of changes in var-
ious clinical, laboratory, and functional indi-
cators within a unified system ensures timely 
adjustments to the individual treatment and re-
habilitation program. Thus, the use of an assess-
ment table not only formalizes the process but 
also facilitates a more flexible and personalized 
approach to the management of each patient.
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