
Archives of the Balkan Medical Union
Copyright © 2026 Balkan Medical Union

vol. 61, no. 2, pp. 196-214
June 2026

RÉSUMÉ

La maladie rénale chronique et la qualité de vie liée 
à la santé en République de Moldova

Introduction.  L’insuffisance rénale chronique (IRC) 
a un impact significatif sur la qualité de vie liée à la santé 
(QVLS) des patients, en particulier aux stades avancés.
L’objectif de l’étude.  Cette étude visait à évaluer la 
QVL chez les patients atteints d’IRC (stades 1 à 5, 
non dialysés) en République de Moldova à l’aide du 
questionnaire KDQOL-SF, et à analyser la relation 
entre la qualité de vie, les paramètres cliniques et bio-
chimiques, les variables sociodémographiques et le 
stade de la maladie.
Matériel et méthodes.  Une étude transversale a été 
menée auprès d’une cohorte de patients chez lesquels 
une insuffisance rénale chronique (IRC) de stade 1 à 

ABSTRACT

Introduction.  Chronic kidney disease (CKD) signifi-
cantly affects patients’ health-related quality of life 
(HRQoL), especially in the advanced stages.
The objective of the study.  This study aimed to as-
sess HRQoL among CKD patients (stages 1-5, non-dial-
ysis) in the Republic of Moldova using the KDQOL-SF 
questionnaire, and to analyse the relationship between 
quality of life, clinical-biochemical parameters, socio-
demographic variables, and disease stage.
Material and methods.  A cross-sectional study was 
conducted on a cohort of patients diagnosed with 
CKD stages 1–5, who were not receiving dialysis. 
HRQoL was evaluated using the KDQOL-SF, which 
includes both generic (SF-36) and kidney disease-specif-
ic domains. Clinical (e.g., diabetes, hypertension), bio-
chemical (e.g., creatinine, urea, hemoglobin, albumin), 

ORIGINAL PAPER

CHRONIC KIDNEY DISEASE AND HEALTH-RELATED 
QUALITY OF LIFE IN REPUBLIC OF MOLDOVA

Costina GROZA1,2 , Liliana GROPPA1, Larisa ROTARU1, Emil CEBAN3, Oleg ARNAUT4, 
Ramona BABICI5, Adrian COVIC5

1 Discipline of Rheumatology and Nephrology, Nicolae Testemitanu State University of Medicine and 
Pharmacy, Chisinau, Republic of Moldova
2 Department of Nephrology, IMSP Timofei Mosneaga Republican Clinical Hospital, Chisinau, Republic 
of Moldova
3 Department of Urology and Surgical Nephrology, Nicolae Testemitanu State University of Medicine and 
Pharmacy, Chisinau, Republic of Moldova
4 Department of Human Physiology and Biophysics, Nicolae Testemitanu State University of Medicine and 
Pharmacy, Chisinau, Republic of Moldova
5 Grigore T. Popa University of Medicine and Pharmacy, Iasi, Romania

Received 16th April 2026, Accepted 29th May 2026
https://doi.org/10.31688/ABMU.2026.61.2.07

 Address for correspondence:   Costina GROZA

Department of Internal Medicine, Rheumatology and Nephrology Discipline, 

Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, 

Republic of Moldova Address: Nicolae Testemitanu Street, no. 29, Chisinau 

MD 2024, Republic of Moldova

Email: grozacostina@gmail.com; Phone +373 694 66 839



Archives of the Balkan Medical Union

June 2026 / 197

INTRODUCTION

Chronic kidney disease (CKD) is characterized 
by a slow and progressive decline in kidney function 
over a period of months or years, which may progress 
to end-stage renal disease, requiring renal replace-
ment interventions such as dialysis or transplanta-
tion. Diagnosis is generally based on the presence of 
a persistent low glomerular filtration rate (GFR) be-
low 60 mL/min/1.73 m2, or the identification of spe-
cific markers of renal impairment (microalbuminu-
ria, haematuria) that persist for a minimum duration 

of three months1. CKD has a slow progression and 
often lacks overt clinical manifestations in the ear-
ly stages, with most patients being diagnosed only 
when renal function falls below 30 mL/min/1.73 m2. 
According to the Kidney Disease Global Outcomes 
Improvement Initiative (KDIGO), CKD is recognized 
as a genuine public health problem on a global scale. 
This characterization underscores the need for a con-
certed global approach to prevention, early detection 
and effective disease management2.

CKD has become one of the major concerns 
of health systems globally because of its increasing 

5 avait été diagnostiquée et qui ne suivaient pas de 
dialyse. La qualité de vie liée à la santé (HRQoL) a été 
évaluée à l’aide du questionnaire KDQOL-SF, qui 
comprend à la fois des domaines génériques (SF-36) 
et des domaines spécifiques à la maladie rénale. Des 
données cliniques (par exemple, diabète, hyperten-
sion), biochimiques (par exemple, créatinine, urée, 
hémoglobine, albumine) et sociodémographiques ont 
été recueillies et analysées en fonction du stade de la 
maladie et des scores de QVLS.
Résultats.  Les scores de qualité de vie liée à la santé 
(HRQoL) ont diminué progressivement avec la gravité 
de l’IRC, les baisses les plus marquées concernant la 
fonction physique, la vitalité et la charge symptoma-
tique. Les patientes ont systématiquement rapporté des 
scores inférieurs à ceux des patients masculins dans 
toutes les dimensions. Les stades avancés de l’IRC 
étaient significativement associés à des taux plus éle-
vés de créatinine et d’urée, à des taux plus faibles d’hé-
moglobine et d’albumine, à un âge plus avancé, à des 
revenus plus faibles, au chômage et à la présence de 
comorbidités. Une légère amélioration incohérente des 
scores de QVLS au stade 5 a été observée, peut-être due 
à une adaptation psychologique et à un biais de survie.
Conclusions.  Cette étude met en évidence un lien 
manifeste entre la progression de l’IRC et la détério-
ration de la QVLS, en particulier dans les domaines 
physique et psychosocial. Les disparités entre les sexes 
et les inégalités socio-économiques aggravent encore 
cet impact. Ces résultats soulignent la nécessité de 
mettre en place des stratégies de soins personnalisées 
et multidisciplinaires intégrant le suivi de la QVLS, le 
dépistage précoce, la maîtrise des facteurs de risque et 
un soutien ciblé aux groupes vulnérables. L’intégration 
de l’évaluation de la QVLS dans les soins cliniques 
courants pourrait améliorer les résultats centrés sur le 
patient dans la prise en charge de l’IRC.

Mots-clés:  insuffisance rénale chronique, qualité de 
vie liée à la santé, facteurs sociodémographiques, mar-
queurs biochimiques.

and socio-demographic data were collected and anal-
ysed in relation to disease stage and HRQoL scores.
Results.  HRQoL scores decreased progressively with 
CKD severity, with the most pronounced declines 
in physical function, vitality, and symptom burden. 
Women consistently reported lower scores than males 
across all dimensions. Advanced CKD stages were sig-
nificantly associated with higher creatinine and urea 
levels, lower hemoglobin and albumin, older age, lower 
income, unemployment, and presence of comorbidi-
ties. An inconsistent slight improvement in HRQoL 
scores in stage 5 was observed, possibly due to psycho-
logical adaptation and survival bias.
Conclusions.  The study highlights a clear association 
between CKD progression and declining HRQoL, par-
ticularly in physical and psychosocial domains. Gender 
disparities and socioeconomic inequalities further 
compound the impact. These findings underscore the 
need for personalized, multidisciplinary care strategies 
that integrate HRQoL monitoring, early detection, risk 
factor control, and targeted support for vulnerable 
groups. Integrating HRQoL assessment into routine 
clinical care could enhance patient-centred outcomes 
in CKD management.

Keywords:  chronic kidney disease, health-related 
quality of life, socio-demographic factors, biochemical 
markers.

List of abbreviations:
CKD – chronic kidney disease
HRQoL – health-related quality of life
KDQOL-SF – kidney disease quality of life – Short 
Form
GFR – glomerular filtration rate
KDIGO – kidney disease: improving global outcomes
GBD – global burden of disease
QoL- quality of life
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prevalence and debilitating effects on patients. 
In 2017, the total number of people affected by CKD 
in all stages was estimated at nearly 697.5 million, 
representing approximately 9.1% of the global pop-
ulation2. Compared to 1990 data, this reflects an 
increase of more than 29% among all age groups. 
CKD-related mortality experienced an alarming rise: 
more than 1.2 million deaths recorded in 2017, equiv-
alent to a 41.5% increase since 19902.

Related to human costs, CKD generates a major 
economic impact on public health budgets. In the 
United States of America in 2021, people aged 65 and 
over with a diagnosis of CKD accounted for 13.5% of 
Medicare beneficiaries, but contributed nearly a quar-
ter of total Medicare spending – about 76.8 billion 
dollars1. Caring for patients with CKD has become 
increasingly costly, with more than 40% increase in 
spending between 2011-20211. In China, the financial 
burden of this disease is estimated to reach 198 billion 
dollars in 2025, up from 179 billion dollars in 20192.

CKD generates important indirect effects to the 
direct costs of health care systems, such as decreased 
productivity, degraded quality of life, limited work 
capacity, and a significant emotional burden on pa-
tients and their families. Because this widespread in-
fluence on public health and the economy, the World 
Health Organization has included CKD in the list 
of global priorities as part of the Global Burden of 
Disease (GBD) assessment3.

Quality of life (QoL) has become an essential 
benchmark and a central component in the assessment 
of patients’ health status, both in clinical research and 
in current medical practice. In the past, attention has 
been predominantly focused on traditional biomedical 
indicators without considering subjective dimensions 
of well-being3. However, in recent decades, there has 
been a paradigm shift, reflected by a growing interest 
in the impact of diseases and treatments on patients’ 
daily lives. Thus, QoL assessment tools are increas-
ingly being integrated into clinical trials and medical 
management strategies. HR in relation to health status 
provides a complex picture of how factors such as so-
cio-economic status, living environment, spiritual be-
liefs and support network influence self-perceptions4. 
These determinants play an essential role in clinical 
decisions and in personalizing therapeutic strategies, 
providing a holistic view of the patient’s well-being5.

Patients’ QoL expresses in a complex way their 
level of physical, psychological and social well-being, 
reflecting their ability to carry out activities of daily 
living and cope with the demands of everyday life5. 
This includes not only the absence of illness, but also 
the individuals’ subjective perception of their gen-
eral health, energy levels, interpersonal relationships 
and social functioning. Thus, QoL is an essential 

indicator in assessing the impact of chronic diseases, 
such as chronic kidney disease, on patients’ lives6.

People diagnosed with CKD often experience 
various difficulties that affect their physical function-
ing, emotional state and ability to interact socially. 
These difficulties lead to a reduced overall QoL6. 
In fact, this decrease in QoL is considered one of the 
most serious challenges faced by patients with CKD, 
with the potential to negatively influence the course 
of the disease over time7. Furthermore, the impact of 
the disease on the patient differs depending on the 
stage of the disease. In the early stages, patients may 
experience a lesser impact, whereas as the disease 
progresses and nears renal failure, the burden of the 
disease becomes more pronounced. This translates 
into significant reductions in health-related qual-
ity of life (HRQoL), as well as decreased life expec-
tancy8. On a global scale, the integration of HRQoL 
indicators into the clinical management of patients 
with CKD has gained increasing importance. This 
is due to numerous studies that have shown a signifi-
cant correlation between low levels of HRQoL and 
increased risks of morbidity and mortality among 
these patients9. Thus, monitoring and assessment of 
HRQoL become essential components in the thera-
peutic approach, contributing to optimize clinical 
outcomes and improve patient prognosis10.

Although much research has focused on the as-
sessment of QoL in patients with CKD undergoing 
hemodialysis, information on QoL status in patients 
receiving conservative treatment for this condition re-
mains limited. There is also a lack of in-depth data on 
how QoL changes in the early stages of the disease. 
The available studies indicate that patients on conserv-
ative treatment have a lower QoL compared to the gen-
eral population, but it is still higher than that reported 
by patients on hemodialysis treatment10. Certain clini-
cal aspects, such as the presence of anemia, comor-
bidities and early initiation of medical management 
by a nephrology specialist, seem to play an important 
role in determining the level of QoL in these patients11. 
To date, no systematic assessment of HRQoL among 
patients with CKD in the Republic of Moldova not 
receiving renal replacement therapy (RRT) was con-
ducted. This omission has led to a significant underes-
timation of the total burden of CKD in this vulnerable 
population. A significant gap remains in the literature 
regarding the impact of CKD on patients’ QoL, par-
ticularly in the Republic of Moldova. Further research 
is needed to support the development of tailored clini-
cal strategies and health policies aimed at improving 
patient outcomes and QoL.

In-depth knowledge of HRQoL among this group 
is essential as it provides important insights into 
the challenges and needs faced by people at various 
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stages of CKD. By identifying and understanding the 
socio-demographic and clinical factors that have a sig-
nificant impact on HRQoL in patients with CKD, 
health professionals can more effectively tailor and 
personalize treatment plans and therapeutic inter-
ventions. This individualized approach is essential to 
adequately address the unique needs of each patient, 
thereby helping to improve their overall health and de-
lay disease progression. Moreover, the data collected 
through HRQoL assessments can serve as a basis for 
public health policymaking and the development of 
more targeted health intervention strategies to ensure 
effective and tailored support for patients with CKD, 
both at the local community level and in primary 
care settings. Thus, integrating this information into 
medical practice may lead to more comprehensive and 
effective management of CKD in the affected popu-
lation. Using the standardized KDQoL™-36 instru-
ment, this study will conduct a comprehensive assess-
ment of HRQoL in patients with CKD, focusing on 
three major dimensions: physical, mental, and specific 
aspects of kidney health. This research is particularly 
relevant in a resource-limited setting where such data 
are extremely scarce and under-documented. Unlike 
most previous studies, which have been conducted in 
high-income countries with well-developed health sys-
tems, this investigation provides important insights 
into the QoL of patients from an economically dis-
advantaged background, contributing to a deeper 
understanding of the specific challenges faced by 
this population. In addition, the study will analyze 
in detail the correlations between HRQoL and sev-
eral socio-demographic (such as age, gender), clinical 
(including disease stage, presence of primary kidney 
disease and presence of comorbidities) and laboratory 
factors. This research will serve as a foundation for 
future studies, providing essential information that 
can guide the development and implementation of 
specific strategies and interventions aimed at reduc-
ing the burden of CKD and significantly improving 
the QoL of patients living in resource-limited settings.

Therefore, the aim of this study is to assess a lit-
tle investigated area of HRQoL in patients with CKD 
not receiving RRT in the Republic of Moldova. Given 
the socio-economic specificities and challenges of the 
health care system in this low-income country, this 
research aims to make an important contribution 
to understanding and improving the clinical man-
agement of this vulnerable category of patients. The 
analysis was conducted on a large and representative 
sample of adults in the Republic of Moldova, aged 
between 18 and 79 years.

THE OBJECTIVE OF THE STUDY was to assess the 
HRQoL across the full spectrum of non-dialysis 

dependent CKD (stages 1–5) and to determine the 
impact of clinical, biochemical, and socio-demograph-
ic factors on patients’ well-being.

MATERIALS AND METHODS

Study design and subject
This cross-sectional study was carried out in the 

Nephrology Department of IMSP Timofei Mosneaga 
Republican Clinical Hospital, recognized as a na-
tional reference center and the most important ter-
tiary hospital in the Republic of Moldova, between 
2022-2023. The study was conducted in accordance 
with the ethical standards of the institutional and 
national research committees and the Helsinki 
Declaration. All participants provided written in-
formed consent prior to their inclusion in the study. 
The research included patients diagnosed with CKD, 
in all evolution stages, who were not receiving RRT. 
The institution provides advanced care services to 
a heterogeneous population from urban and rural 
areas, with varying socio-economic profiles and with 
different degrees of severity of CKD. Given this di-
versity, the study sample can be considered repre-
sentative of the national population affected by CKD, 
which contributes to the increased relevance and ap-
plicability of the results obtained.

Inclusion criteria:
 age ≥18 years;
 confirmed diagnosis of CKD, and
 informed consent expressed by signing the partici-

pation agreement.
Exclusion criteria:

 patients undergoing hemodialysis or undergoing 
renal transplantation;

 under 18 years of age or over 80 years of age;
 patients with acute kidney injury, oncologic diseas-

es;
 patients who refused participation;
 insufficient educational level to independently 

complete the questionnaires used in the study.
The study participants completed the revised ver-

sion of the Kidney Disease Quality of Life – Short Form 
(KDQOL-SF™ v1.3), a validated tool for assessing 
QoL specific to patients with CKD12. This instrument 
was administered in its Romanian version, which has 
been formally translated and cross-culturally adapted 
for use in the Republic of Moldova to ensure its clini-
cal relevance and psychometric reliability. The ques-
tionnaire was used to assess physical, psychological 
and disease impact dimensions of daily life. Relevant 
clinical and paraclinical data were collected both 
through structured interviews with patients and retro-
spective analysis of the existing medical records in the 
electronic files, using the hospital’s internal computer 
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system “HIPOCRATE” (Hyper Text Transfer Protocol 
with Privacy). This combined approach allowed a com-
prehensive assessment of the clinical profile and QoL 
of the patients included in the study.

This study was approved by the Ethical 
Committee of Nicolae Testemitanu State University 
of Medicine and Pharmacy, Chisinau, Republic of 
Moldova (approval no. 35 of April 25, 2023). All par-
ticipants provided written informed consent prior to 
enrolment. The patient’s personal identification and 
information were codified before it was used for re-
search. The authors confirmed that all experiments 
were performed in accordance with relevant guide-
lines and regulations.

Sample size calculation
The sample size for this cross-sectional study was 

estimated using a combined approach, applying both 
the recommendations for multivariate regression 
models and classical statistical formulae for compari-
sons between means and proportions, as follows:
 multivariate regression-based estimation: 450 pa-

tients.
In multivariate analysis, a minimum of 10-15 

subjects is recommended for each explanatory vari-
able included in the model. Considering 15 main 
variables (including stage of CKD, age, sex, disease 
duration, comorbidities, etc.), the minimum required 
size was estimated at 225 patients (15×15). To com-
pensate for an estimated non-participation or data 
loss rate of approximately 15%, the adjusted size was 
approximately 265 patients. Given the intention to 
perform subgroup analyses and to increase statistical 
power, the sample was expanded to 450 patients.
 estimation for comparison of two means: 196 pa-

tients; adjusted for 15% losses: 231 patients.
 estimate for comparing two proportions: 95 per 

group, total of 190 patients; adjusted for losses: 224 
patients.

Given the complex objectives of the study, 
the number of variables included and the need for 
high analytical robustness, it was decided to include 
a large sample of 989 patients (662 women and 327 
men), consecutively selected from among the eligi-
ble patients who presented for follow-up during the 
study period. This non-probability convenience sam-
pling reflects the diversity of patients with CKD from 
urban and rural settings, covering all stages of the 
disease and different socioeconomic levels. This ap-
proach ensures good representativeness and generaliz-
ability of the results at the national level.

Stages of CKD

For all study participants, renal function was 
estimated based on the eGFR, calculated by the 

CKD-EPI 2021 formula13, according to current inter-
national guidelines in nephrology. CKD stages were 
categorized according to the estimated eGFR level 
expressed in mL/min/1.73 m2:
 stage 1: eGFR≥90 mL/min/1.73 m2;
 stage 2: eGFR≥60-89 mL/min/1.73 m2;
 stage 3: stage 3a: eGFR≥30-44 mL/min/1.73 m2; 

stage 3b: eGFR≥45-59 mL/min/1.73 m2;
 stage 4: eGFR≥15-29 mL/min/1.73 m2;
  stage 5: eGFR<15 mL/min/1.73 m2.

To facilitate statistical analysis and interpreta-
tion of results according to disease severity, these 
stages were subsequently aggregated into three syn-
thetic categories:
 early stage: patients in stages 1 and 2;
 moderate stage: patients falling into stages 3a and 3b;
 advanced stage: patients with eGFR corresponding 

to stages 4 and 5 (in the absence of RRT).
This approach allowed a more efficient compara-

tive assessment of QoL scores and other clinical pa-
rameters according to the degree of renal function 
impairment.

Data collection tools
Between February 2022 and February 2023, 

face-to-face interviews were conducted with a total of 
1,235 patients diagnosed with CKD, hospitalized in the 
Nephrology Department of IMSP Timofei Mosneaga 
Republican Clinical Hospital, Chisinau. After apply-
ing inclusion and exclusion criteria, 989 eligible par-
ticipants were finally selected for analysis. The inter-
views were conducted in a private setting, by specialist 
physicians and residents of the ward, using a structured 
questionnaire that covered socio-demographic infor-
mation (age, sex, educational level, income), clinical 
parameters and the standardized component of qual-
ity-of-life assessment for patients with kidney disease – 
KDQoL™-36. Completion of the questionnaire took 
approximately 20-30 min in each patient.

Clinical data were obtained by standardized 
methods extracted from the patients’ medical re-
cords. These included laboratory values collected dur-
ing hospitalization (hemoglobin, serum creatinine, 
urea, uric acid, electrolytes, proteinuria), as well as 
relevant medical history (presence of diabetes mel-
litus, hypertension, cardiovascular disease). Primary 
causes of kidney disease were also identified, includ-
ing tubulo-interstitial nephropathy, renal lithiasis, 
glomerulopathies, hereditary conditions (such as au-
tosomal dominant polycystic kidney disease), diabetes 
mellitus and hypertension. Body mass index (BMI) 
was calculated as the ratio of weight (kg)/height2 (m2), 
and patients were classified into four categories ac-
cording to World Health Organization guidelines: 
underweight (BMI≤18.5 kg/m2), normal weight (BMI 
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18.5-24.9 kg/m2), overweight (BMI 25.0-29.9 kg/m2) 
and obese (BMI≥30 kg/m2) [WHO Consultation, 
2000]. The participants were informed in advance 
about the purpose and conduct of the study, and in-
clusion in the research was only achieved after sign-
ing written informed consent.

For the assessment of QoL in patients with 
CKD, version 1.3 of the KDQOL-SF™ question-
naire, validated in Romanian14 was used. This instru-
ment was chosen due to its superior sensitivity and 
specificity in capturing the impact of kidney disease 
on the physical, psychosocial and functional dimen-
sions of the patient’s life compared to other generic 
questionnaires for assessing QoL in the context of 
chronic disease. The structure of the KDQOL-36™ 
questionnaire combines a general component, taken 
from the Short Form-12 (SF-12), with one specific to 
CKD, totaling 36 items. The two subscales derived 
from the SF-12, the Physical Component Summary 
(PCS) and the Mental Component Summary (MCS), 
assess the perception of general physical and mental 
health. To these are added three dimensions specific 
to kidney disease: Symptoms and Problems of Kidney 
Disease (SPKD), Effects of Kidney Disease (EKD), 
and the perceived Burden of Kidney Disease (BKD). 
The patients’s responses are transformed into stand-
ardized scores, ranging from 0 to 100, where higher 
values reflect a perceived better QoL. The KDQOL-36 
Kidney Disease Summary Score (KSS), which aggre-
gates the SPKD, EKD and BKD dimension scores into 
a single composite index, easily comparable between 
groups or in longitudinal analysis, was also used to 
provide a summary picture of the impact of kidney 
disease15. The official algorithm available in the Excel 
file provided by the RAND Corporation, which can 
be downloaded free of charge from https://www.rand.
org/health/surveys_tools/kdqol.html, was used for 
scoring. Given that our study included only patients 
with CKD in pre-dialysis stages, questions 23 and 24 
(which refer to hemodialysis treatment) were removed 
from the application to accurately reflect the charac-
teristics of the cohort under investigation.

Statistical analysis of the data
Statistical processing was performed using the 

IBM SPSS version 25 package (IBM Corp., Armonk, 
NY), and Stata 16 software (StataCorp, College 
Station, TX) was used for further analysis, allowing 
independent validation of the results obtained. For 
quantitative variables, the data were summarized by 
central tendency and dispersion indicators: arithme-
tic mean ± standard deviation for normal distribu-
tions and median and interquartile range (IQR) for 
non-normal distributions. Qualitative variables were 
presented as absolute frequencies and percentages. 

The distribution of patients was analyzed according 
to the stages of CKD, age, sex and presence of comor-
bidities. Comparisons between two groups (e.g. QoL 
scores between men and women) were performed by 
independent samples t-test, after checking for homo-
geneity of variances (Levene’s test) and normality of 
distribution. For comparisons between three or more 
groups (e.g. between stages 1-5 of CKD), one-way anal-
ysis of variance (ANOVA) was applied, followed by 
post-hoc tests (Bonferroni or Tukey) where differenc-
es were significant. Associations between categorical 
variables (such as stage of disease and presence of hy-
pertension) were tested using the chi-square (²) test, 
assessing whether proportions differed significantly 
between groups (e.g. patients in early versus advanced 
stages of CKD). For the analysis of relationships be-
tween continuous variables, the Pearson correlation 
coefficient was used when the distribution of both 
variables was approximately normal; otherwise, the 
Spearman coefficient was used. These correlations in-
cluded analyzing the relationship between QoL scores 
(PCS – physical component, MCS – mental compo-
nent, and KSS – renal summary score) and variables 
such as age, disease duration, hemoglobin values, 
serum creatinine or other laboratory data. To iden-
tify independent factors associated with QoL and to 
control for the potential influence of confounding 
variables, binary logistic regression and multiple lin-
ear regression models were developed. The linear re-
gression models allowed the assessment of the impact 
of each predictor on continuous QoL scores (PCS, 
MCS, KSS). For example, the model with the KSS 
score as the dependent variable indicated that dis-
ease stage, age and occupational status (employed vs. 
not employed) significantly influenced the perceived 
level of kidney disease-related QoL. Thus, patients 
with advanced stages of CKD, the elderly, and those 
not employed (retired, unemployed) reported lower 
KSS scores, even after adjusting for the other factors 
included in the model. All statistical analyses were 
interpreted at a significance level of p<0.05.

RESULTS

Socio-demographic distribution of people with 
CKD

The study included a total of 989 patients, dis-
tributed into five stages of chronic kidney disease 
(CKD) as follows: stage 1 – 307 patients (31.0%), 
stage 2 – 258 (26.1%), stage 3 – 195 (19.7%), stage 4 – 
151 (15.3%) and stage 5 – 78 patients (7.9%) (Table 1).

The mean age increased progressively from stage 
1 (52.8±14.7 years) to stage 3 (61.7±0.6 years), after 
which it decreased slightly in stages 4 (58.1±12.7) 
and 5 (58.4±12.5) (Table 1). Age differences between 
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groups were statistically significant (p<0.001). Marital 
status analysis showed that most patients were mar-
ried, with percentages ranging from 84.1% in stage 3 
to 92.5% in stage 1. The proportion of widowed per-
sons increased in later stages, reaching a maximum of 
12.8% in stage 3. The differences between the groups 
were significant (p=0.020).

In terms of occupational status, there were clear 
differences between stages (p<0.001). The proportion 
of retired people increased with disease severity: from 
51.5% in stage 1 to 81.0% in stage 3. In contrast, the 
proportion of those with clerical work was decreasing – 
from 35.2% in stage 1 to 12.8% in stage 5 (Table 2).

Household income showed an inversely pro-
portional gradient with disease stage. In stage 1, 
only 27.7% of patients reported very low income, 
compared to 31.4% in stage 2, 33.1% in stage 4 and 
28.2% in stage 5. Patients with low income were more 
common in stages 2 (44.2%) and 5 (47.4%), while 
those with medium or high income predominated 
in stage 1 (Table 3). These differences were statisti-
cally significant (p<0.001). Regarding educational 
level, there were no significant differences between 
stages (p=0.2), but there was a decreasing trend in 
the proportion of patients with higher education in 
advanced stages – from 22.5% in stage 2 to 11.3% 
in stage 4. When analyzing anthropometric param-
eters, the mean body weight was lowest in stage 1 
(79.6±19.3 kg) and highest in stage 2 (83.8±16.6 kg), 
with a comparable value in stages 3 and 4 (~83 kg), 
followed by a further decrease in stage 5 (79.9±19.9 
kg). Differences were significant (p=0.002). Mean 
height did not vary significantly between groups 
(p=0.8).

BMI followed a similar pattern: the mean value 
was 28.4 kg/m² in stage 1, increasing to 29.7 kg/m² 
in stage 2, and remaining above 29 kg/m² in stages 
3 and 4. In stage 5, BMI was 29.1 kg/m², but with 
increased variability (Table 4). Differences between 
stages were statistically significant (p=0.003).

Etiologic features of CKD
The etiologic analysis of the enrolled patients 

revealed significant variations in the distribution of 
the main causes of CKD according to the stage of the 
disease, from 1 to 5, as described below:
 tubulointerstitial nephropathy had a higher prevalence 

in early stages of CKD. Thus, 66.8% of stage 1 pa-
tients had this etiology, followed by 58.1% in stage 
2 and 61.0% in stage 3. In contrast, the propor-
tion decreased in advanced stages: 49.0% in stage 
4 and 50.0% in stage 5 (Table 2). Differences be-
tween groups were statistically significant (²=17, 
p=0.002), suggesting a predominant involvement 

of this pathogenic mechanism in the early stages 
of CKD.

 renal lithiasis was significantly associated with stag-
es 1 and 2, in which more than half of the patients 
reported a history of lithiasis (53.7% and 57.4%, 
respectively). In contrast, only 33.3% of patients 
had lithiasis in stage 3, and 37.1% in stage 4. 
In end-stage (5), lithiasis was virtually absent, with 
a prevalence of only 3.8% (²=93, p<0.001) (Table 
2). This pattern suggests that lithiasis has a limit-
ed contribution to disease progression to end-stage 
renal failure.

 glomerulonephritis was present in 39.7% of patients 
in stage 1 and 30.6% in stage 2, with a minimum 
of 28.2% in stage 3 (Table 2). The proportion in-
creased again in advanced stages: 37.7% in stage 
4 and 50.0% in stage 5 (p=0.002), indicating that 
glomerulonephritis may have an important impact 
in severe cases of kidney damage.

 hereditary or congenital diseases (in our case there 
were only patients with autosomal dominant poly-
cystic autosomal dominant disease, diagnostic 
being placed on clinical data and family history) 
showed a gradual increase in frequency with ad-
vancing CKD. From 14.7% in stage 1 and 16.3% 
in stage 2, the proportion rose to 19.0% in stage 
3, 24.5% in stage 4 and 32.1% in stage 5 (p=0.002) 
(Table 2), suggesting a progressive influence of these 
conditions in the deterioration of renal function.

 associated comorbidities:
 diabetes mellitus was one of the most important 

comorbidities associated with CKD. It was pres-
ent in 67.1% of stage 1 and 61.2% of stage 2 
patients. As the disease progressed, the propor-
tion of diabetics increased significantly: 74.4% 
in stage 3, 80.8% in stage 4 and 82.1% in stage 5 
(p<0.001) (Table 2). This supports the hypothesis 
of the role of diabetes in both the initiation and 
progression of CKD.

 hypertension was almost universal in the study 
group, increasing significantly with the severity of 
CKD. The prevalence of hypertension was 84.7% 
in stage 1, increasing to 93.0% in stage 2, 97.9% 
in stage 3, 98.7% in stage 4 and reaching 100% in 
stage 5 (p<0.001) (Table 2), confirming the central 
role of hypertension both as an etiologic factor 
and as an effect of renal deterioration.

Mean duration of renal disease progression 
ranged from 2.3 to 3.0 years, with significant differ-
ences between groups (p=0.025) (Table 5). The mean 
value was highest in stage 1 (2.6±1.6 years) and lowest 
in stages 2 (2.3±1.0 years) and 5 (2.3±1.6 years).
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eGFR (calculated by the CKD-EPI formula) 
decreased significantly throughout disease progres-
sion. Thus, the mean value of GFR was 94.6 ml/
min/1.73m² in stage 1, 75.2 in stage 2, 45.5 in stage 3, 
29.9 in stage 4 and only 9.6 ml/min/1.73m² in stage 
5 (p<0.001) (Table 5), confirming the consistency of 
the classification of patients according to the severity 
of renal impairment.

Biological parameters according to CKD stage
The distribution of patients with CKD accord-

ing to disease stages revealed statistically significant 
differences in most of the biological parameters ana-
lyzed (Table 6). The progression of CKD was asso-
ciated with relevant changes in renal function and 
metabolic and hematologic parameters, suggesting 
systemic deterioration as the disease progressed.

Table 5. Etiologic features of CKD

Stage/eti-
ology

1,
N = 307*

95% 
CI**

2,
N = 
258*

95% 
CI**

3,
N = 
195*

95% 
CI**

4,
N = 
151*

95% 
CI**

5,
N = 78*

95% 
CI**

Statistic
Test

p-
value***

Tubulointerstitial nephropathy 17 0.002

Yes 205 
(66.8%)

62%, 
72%

150 
(58.1%)

52%, 
64%

119 
(61.0%)

54%, 
68%

74 
(49.0%)

41%, 
57%

39 
(50.0%)

39%, 
61%

No 102 
(33.2%)

28%, 
38%

108 
(41.9%)

36%, 
48%

76 
(39.0%)

32%, 
46%

77 
(51.0%)

43%, 
59%

39 
(50.0%)

39%, 
61%

Renal failure 93 <0.001

Yes 165 
(53.7%)

48%, 
59%

148 
(57.4%)

51%, 
63%

65 
(33.3%)

27%, 
40%

56 
(37.1%)

29%, 
45% 3 (3.8%) -0.42%, 

8.1%

No 142 
(46.3%)

41%, 
52%

110 
(42.6%)

37%, 
49%

130 
(66.7%)

60%, 
73%

95 
(62.9%)

55%, 
71%

75 
(96.2%)

92%, 
100%

Glomerulonephritis 17 0.002

Yes 122 
(39.7%)

34%, 
45%

79 
(30.6%)

25%, 
36%

55 
(28.2%)

22%, 
35%

57 
(37.7%)

30%, 
45%

39 
(50.0%)

39%, 
61%

No 185 
(60.3%)

55%, 
66%

179 
(69.4%)

64%, 
75%

140 
(71.8%)

65%, 
78%

94 
(62.3%)

55%, 
70%

39 
(50.0%)

39%, 
61%

Inherited/congenital diseases 17 0.002

Yes 45 
(14.7%)

11%, 
19%

42 
(16.3%)

12%, 
21%

37 
(19.0%)

13%, 
24%

37 
(24.5%)

18%, 
31%

25 
(32.1%)

22%, 
42%

No 262 
(85.3%)

81%, 
89%

216 
(83.7%)

79%, 
88%

158 
(81.0%)

76%, 
87%

114 
(75.5%)

69%, 
82%

53 
(67.9%)

58%, 
78%

Diabetes mellitus 26 <0.001

Yes 206 
(67.1%)

62%, 
72%

158 
(61.2%)

55%, 
67%

145 
(74.4%)

68%, 
80%

122 
(80.8%)

75%, 
87%

64 
(82.1%)

74%, 
91%

No 101 
(32.9%)

28%, 
38%

100 
(38.8%)

33%, 
45%

50 
(25.6%)

20%, 
32%

29 
(19.2%)

13%, 
25%

14 
(17.9%)

9.4%, 
26%

Hypertension 52 <0.001

Yes 260 
(84.7%)

81%, 
89%

240 
(93.0%)

90%, 
96%

191 
(97.9%)

96%, 
100%

149 
(98.7%)

97%, 
100%

78 
(100.0%)

100%, 
100%

No 47 
(15.3%)

11%, 
19%

18 
(7.0%)

3.9%, 
10%

4 
(2.1%)

0.06%, 
4.0% 2 (1.3%) -0.50%, 

3.1% 0 (0.0%) 0.00%, 
0.00%

CKD 
duration 

(years)

2.6 (1.6)
3.0 (2.0)
1.0 15.0

2.4, 2.8
2.3 (1.0)
2.0 (2.0)
1.0 5.0

2.1, 
2.4

2.5 
(2.0)
2.0 

(2.0)
1.0 

13.0

2.2, 
2.7

2.8 
(2.2)
2.0 

(2.0)
1.0 15.0

2.4, 3.2
2.3 (1.6)
2.0 (2.0)
1.0 10.0

2.0, 2.7 11 0.025

eGFR-
CKD-EPI

94.6 
(30.9)
100.0 
(15.5)

2.0 184.0

91, 98

75.2 
(12.6)
75.0 
(17.0)
32.0 
125.0

74, 77

45.5 
(14.8)
44.0 

(15.5)
7.0 

118.0

43, 48

29.9 
(23.4)
23.0 
(8.0)
11.0 
131.0

26, 34
9.6 (3.2)

10.0 (5.0)
2.0 17.0

8.9, 10 636 <0.001

Note: *Mean (SD), median (IQR); **Confidence Interval (CI); *** Kruskal-Wallis rank sum test; Pearson’s Chi-squared test
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Hemoglobin values decreased progressively from 
stage 1 to stage 5, indicating the onset and worsening 
of anemia in correlation with declining renal func-
tion (p<0.001, Kruskal-Wallis test). At the same time, 
serum creatinine and serum urea increased signifi-
cantly from early stages to stage 5, reflecting the ac-
cumulation of nitrogen catabolism products in the 
blood (p<0.001).

Albumin and total protein showed decreasing 
values in patients with advanced stages of CKD, sug-
gesting the possible onset of nephrotic syndrome 

or protein malnutrition. Uricemia significantly in-
creased in parallel with disease progression (p<0.001), 
as did proteinuria, which was significantly higher in 
stages 4 and 5 than in stages 1-2 (Table 6).

Electrolyte levels also showed significant differ-
ences: serum potassium increased progressively up to 
stage 5 (p<0.001), while sodium showed insignificant 
variations between stages (p=0.8). Total and ionic cal-
cium levels decreased significantly in advanced stages 
(p<0.001), consistent with CKD-specific disturbances 
in mineral and bone metabolism.

Table 6. Biological parameters by stage of CKD

Batch
1,

N = 307*

95% 
CI**

2,
N = 258*

95% 
CI**

3,
N = 195*

95% 
CI**

4,
N = 151*

95% 
CI**

5,
N = 78*

95% 
CI**

Statistic
Test

p-
value***

Hb

127.6 
(18.8)
129.0 
(19.5)

62.0 173.0

125, 
130

130.5 
(17.3)
131.0 
(22.0)

62.0 193.0

128, 
133

123.3 (19.7)
124.0 (26.5)
65.0 165.0

121, 
126

114.1 
(19.6)
113.0 
(21.5)

63.0 181.0

111, 
117

96.8 (16.9)
96.5 (17.8)
60.0 136.0

93, 
101

196 <0.001

Serum 
creatinine

100.8 
(135.0)

65.0 (18.5)
34.4 

1,449.2

86, 
116

85.5 (18.5)
82.9 (17.5)
55.1 198.1

83, 
88

144.8 (72.8)
133.8 (52.4)
52.0 680.1

135, 
155

230.1 
(79.3)
230.5 
(85.1)

44.6 411.1

217, 
243

533.3 
(253.5)
468.7 

(204.2)
58.7 1,691.0

476, 
590

595 <0.001

Serum 
urea

7.1 (6.8)
5.2 (2.5)
2.5 63.0

6.3, 
7.8

6.7 (3.9)
6.2 (2.5)
2.6 58.0

6.3, 
7.2

10.4 (4.9)
9.5 (4.2)
3.7 53.9

9.7, 
11

14.9 (5.6)
13.9 (6.9)
3.7 32.6

14, 
16

25.9 (10.1)
23.7 (11.1)
12.5 65.1

24, 
28

496 <0.001

Serum 
albumin

42.0 (4.8)
42.8 (5.0)
24.0 50.8

41, 
42

42.4 (4.2)
43.0 (4.9)
18.2 50.9

42, 
43

40.5 (5.1)
41.4 (5.4)
20.8 49.2

40, 
41

39.1 (5.8)
40.9 (6.4)
17.9 50.9

38, 
40

39.7 (5.6)
40.4 (6.0)
18.6 50.5

38, 
41

59 <0.001

Total 
protein

68.9 (7.0)
69.4 (8.2)
40.7 88.6

68, 
70

69.0 (6.6)
69.7 (7.2)
33.2 85.9

68, 
70

67.5 (7.4)
67.7 (8.8)
41.4 94.2

66, 
69

66.9 (8.0)
67.7 (9.5)
39.0 94.2

66, 
68

66.0 (8.6)
66.5 (11.5)
33.2 85.8

64, 
68

21 <0.001

Uric acid

315.6 
(111.0)
305.9 

(132.6)
126.6 
765.2

303, 
328

349.1 
(104.1)
334.8 
(119.6)
115.9 
859.5

336, 
362

408.0 
(118.3)
400.6 
(152.6)

189.3 809.9

391, 
425

453.5 
(140.9)
442.0 
(148.2)
130.1 
995.5

431, 
476

469.4 
(102.8)
448.4 
(129.0)

291.0 774.9

446, 
493

210 <0.001

K
4.5 (0.5)
4.5 (0.5)
2.4 6.3

4.4, 
4.5

4.6 (0.5)
4.6 (0.6)
3.2 6.3

4.5, 
4.6

4.8 (0.6)
4.8 (0.7)
2.3 6.8

4.7, 
4.9

4.9 (0.7)
4.9 (0.9)
2.7 6.7

4.8, 
5.0

5.4 (0.8)
5.4 (1.1)
3.5 8.0

5.2, 
5.5

124 <0.001

Na

142.8 (2.5)
143.0 (3.2)

130.0 
149.8

143, 
143

143.0 (2.8)
143.1 (3.1)

125.4 
149.1

143, 
143

143.0 (2.9)
143.1 (3.3)

130.3 149.4

143, 
143

142.7 (2.9)
143.0 (3.6)

133.8 
149.2

142, 
143

142.8 (3.1)
143.0 (3.9)
133.2 149.0

142, 
143

1.8 0.8

Total Ca
2.4 (0.1)
2.4 (0.2)
1.7 3.0

2.3, 
2.4

2.3 (0.1)
2.4 (0.2)
1.9 2.9

2.3, 
2.4

2.3 (0.2)
2.3 (0.2)
1.6 3.0

2.3, 
2.3

2.3 (0.2)
2.3 (0.2)
1.7 2.8

2.3, 
2.3

2.2 (0.2)
2.2 (0.3)
1.6 2.9

2.1, 
2.2

69 <0.001

Ionic Ca
1.1 (0.1)
1.1 (0.1)
0.3 1.7

1.1, 
1.1

1.1 (0.1)
1.1 (0.1)
0.9 1.7

1.1, 
1.1

1.1 (0.1)
1.1 (0.1)
0.7 1.4

1.1, 
1.1

1.0 (0.1)
1.1 (0.1)
0.8 1.3

1.0, 
1.1

1.0 (0.1)
1.0 (0.1)
0.5 1.3

0.97, 
1.0

65 <0.001

Microalbu-
minuria

147.6 
(492.6)

9.7 (45.3)
0.0 4,510.2

92, 
203

144.4 
(704.8)

7.7 (30.4)
0.0 

8,284.4

58, 
231

275.7 
(724.8)

22.0 (135.8)
0.0 6,620.0

173, 
378

497.6 
(849.7)
102.0 

(560.3)
0.0 

4,856.1

361, 
634

549.5 
(1,093.7)

136.1 
(483.0)

0.0 7,401.5

303, 
796

90 <0.001

Note: *Mean (SD), median (IQR); **Confidence Interval (CI); ***Kruskal-Wallis rank sum test
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Figure 1. Evolution of biolo gical parameters by CKD stages.

Figure 2. The mean values of the eight SF-36 dimensions in patients with CKD.
In pre-dialytic stages 3, 4 and 5 show a trend of decreasing QoL in stage 4 (represented by orange bars), 

followed by a slight improvement in pre-dialytic stage 5 (red bars) compared to stage 4. 
However, all scores remain below the levels recorded in the general population of similar age 

(e.g. in the healthy adult population, the mean score for Physical Functioning exceeds 80 points).
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Microalbuminuria was significantly higher in 
stages 4-5 compared with early stages (p<0.001), sug-
gesting progressive glomerular filter impairment even 
in the absence of massive proteinuria.

These associations were tested using the 
Kruskal-Wallis test for nonparametric continuous 
variables. The p values obtained were <0.001 for 
most parameters, indicating statistically significant 

Table 7. Gender comparison of mean SF-36 domain scores (0-100; higher scores reflect a better QoL)

Domain SF-36 Females (n=662),
mean (SD)

Males (n=327),
mean (SD) p-value

Physical function (PF) 44.5 (26.0) 55.2 (27.4) <0.001
Physical role (physical activity limitation) 33.8 (33.8) 39.1 (36.0) 0.039

Body pain 41.4 (17.8) 47.3 (18.6) <0.001
General health (GH) 33.3 (15.9) 35.9 (15.8) 0.002

Energy/Obust (vitality) 40.9 (14.6) 46.2 (15.7) <0.001
Social function (SF) 51.4 (19.1) 55.7 (19.4) 0.008

Emotional state (mental well-being) 53.3 (14.9) 56.8 (14.8) 0.002
Emotional role (limiting emotional activities) 39.4 (37.8) 48.5 (39.2) <0.001

Physical component SF-12 (PCS) 32.6 (8.1) 35.2 (8.7) <0.001
Mental component SF-12 (MCS) 40.9 (8.2) 43.1 (8.0) <0.001

Note: p-value<0.05

Figure 3. Evolution of scores for the domain “Symptom/problem list” (KDQOL-36) 
according to the progression of CKD (stages 1-5).
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differences between disease stages. Figure 1 graphi-
cally demonstrates the evolution of six main biologi-
cal parameters according to the stages of CKD.

Comparative analysis of QoL by gender in pa-
tients with CKD

HRQoL was analyzed using the KDQOL-SF ques-
tionnaire, which includes both the general components 
of the SF-36 (eight subscales) and aspects specific to 
CKD. The results showed significant gender differenc-
es in most dimensions of QoL, with women reporting 
lower scores than men, suggesting a lower QoL. Table 
7 presents the mean values and standard deviations for 
each SF-36 domain, differentiated by gender, together 
with the statistical significance of these differences.

All general domains of QoL are lower in wom-
en compared to men, with significant differences 
for each sub-score of the SF-36. The largest gaps, of 
about 5-10 points, are found in physical functioning, 
bodily pain, vitality and emotional role, with women 
reporting more severe physical and emotional limita-
tions, more intense pain and more fatigue than men. 
Also, the summary scores of the physical and mental 

components (PCS and MCS of the SF-12) are signifi-
cantly lower in women (differences of approximate-
ly 2.5-2.6 points for PCS and 2.2 points for MCS, 
p<0.001), indicating a more negative perception of 
health status among women.

QoL analysis in patients with CKD in pre-dialy-
sis stages

Assessment of QoL in patients with CKD in the 
pre-dialytic stages demonstrated that stage 4 individu-
als have the lowest scores in most of the domains ana-
lyzed, showing a progressive deterioration of QoL with 
disease progression. However, paradoxically, pre-dia-
lytic stage 6 patients reported slightly higher scores 
compared to stage 4 patients on all measured dimen-
sions, although the values remain significantly below 
the general population (Figure 2). This apparent dis-
crepancy may be explained by factors such as patient 
selection (e.g. stage 5 patients without dialysis gener-
ally being younger or having a better coping capacity), 
survival bias (patients with severely impaired QoL in 
stage 5 likely already having undergone dialysis or 
having died), and psychological coping mechanisms 

Figure 4. Change in scores for the domain “Effects of kidney disease” in relation to stages of chronic kidney disease (1-5).
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and re-evaluation of perceived QoL, which may cause 
advanced stage patients to report a slightly better sub-
jective status than would be expected.

Results of kidney disease specific domains 
in the KDQOL

The kidney-specific KDQOL-36 KDQOL-36 
questionnaire scores include domains such as 
“Symptom/Problem List”, “Effects of Kidney 
Disease”, “Burden of Illness” and “Work Status” and 
are validated tools for assessing QoL in patients with 
CKD or on dialysis. In the analyzed group, the do-
main ‘Symptom/problem list’ – which measures the 
frequency and severity of physical manifestations as-
sociated with CKD (e.g. muscle cramps, bone pain, 
dyspnea, pruritus, loss of appetite, etc.) – showed 
a significant reduction in scores with disease progres-
sion. On a scale from 0 to 100 (where 100 indicates 
complete absence of symptoms), the mean score was 

about 68 in stage 1, decreasing to about 62 in stage 
3 and reaching a minimum of 48.6 in stage 5 (sta-
tistically significant differences, p<0.001) (Figure 3). 
These data suggest that patients in stage 5 experience 
about half of the listed symptoms, whereas in stage 
1 only about 30% of symptoms are reported to be 
present.

The score for “Effects of kidney disease on daily 
life” in the KDQOL-36 reflects the impact that CKD 
has on patients’ daily activities, including social life, 
diet and personal plans. This indicator followed 
a downward trend as the disease progressed: from 
a mean score of about 65.6 in stage 2, to 63.6 in stage 
1, down to about 48.4 in stage 5 (estimated based on 
a median of 52.3 for this stage) (Figure 4). However, 
compared to the evolution of the symptom score, the 
decline of this indicator is less steep, which may sug-
gest a capacity to adapt and maintain a certain degree 
of functionality in some patients.

Figure 5. Progressive dynamics of perceived burden of kidney disease at different stages of CKD.



Archives of the Balkan Medical Union

June 2026 / 211

The “Burden of kidney disease” domain proves 
to be one of the domains most affected by the pro-
gression of CKD, as it captures how patients perceive 
the difficulties associated with managing the condi-
tion – including feelings of dependency, impact on 
family or psychological distress. According to the data 
analyzed, the mean score for this indicator decreases 
significantly from about 70.5 in stage 2 to only 45.5 
in stage 5 (Figure 5). This difference suggests that in 
the advanced stages, patients experience a much more 
intense sense of constraint and discomfort related to 
the disease, whereas in the early stages the burden is 
perceived as considerably less and more manageable.

The domain “Work status” refers to patients’ 
ability to perform productive activities, either at work 
or in the household, and is strongly influenced by 
the stage of CKD, but also by age. In the study sam-
ple, patients in stages 1-2 had relatively high scores, 

ref lecting active participation in either work or 
household activities, whereas in stage 5, where most 
patients were retired or unable to work due to their 
clinical condition, scores were significantly lower 
(Figure 6).

DISCUSSION

The present study provides a comprehensive 
perspective on HRQoL in patients with CKD in the 
Republic of Moldova, stages 1-5, not yet receiving he-
modialysis treatment, using the KDQoL-36 question-
naire. The results show a significant deterioration of 
HRQoL with disease progression, confirming the role 
of CKD stage as a key predictor of QoL16. Consistent 
with the literature, patients of older age had signifi-
cantly lower scores in physical and mental domains, as 
well as an increased perception of disease burden, with 

Figure 6. Changes in self-assessed work capacity according to disease stage.
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these trends evident in physical component summary 
(PCS) and KSS scores. Retirement, often associated 
with advanced age and decreased physical function-
ality, also correlated with reduced HRQoL scores17. 
These observations underscore the need for personal-
ized strategies that integrate HRQoL assessment into 
routine clinical practice and address psychosocial fac-
tors that influence patient perception of illness18.

In contrast to some previous studies that have 
not identified significant variations in HRQoL in the 
early stages of CKD19, our results highlight a progres-
sive decline in the physical components of HRQoL 
with disease progression20. Especially in stages 3-5, 
the patients reported a considerable reduction in 
physical functioning and energy levels21. These find-
ings are consistent with other research that has shown 
deterioration of physical function and decreased vital-
ity in patients with advanced CKD, suggesting that 
impaired somatic status and marked fatigue are ma-
jor aspects that negatively influence the perception of 
QoL in this population22.

Biologically, progression to stages 4-5 has been 
associated with elevated creatinine and urea values 
and significant decreases in hemoglobin and albu-
min, ref lecting progressive renal dysfunction and 
systemic metabolic disturbances23. Anemia, com-
monly seen in advanced stages, is a consequence of 
erythropoietin deficiency and chronic inflammation 
and is associated with reduced QoL24. Also, hyper-
kalemia and hypocalcemia observed in advanced 
stages confirm worsening electrolyte imbalances and 
mineral-bone disorder25.

The statistically significant association between 
CKD stages and sociodemographic variables – such 
as age, gender, occupation and income – corroborates 
with the literature which argues that ageing, poor so-
cioeconomic status and reduced access to care con-
tribute to worsening CKD26. Comorbidities such as 
diabetes mellitus and hypertension were more prev-
alent in advanced stages, reinforcing evidence that 
recognizes them as major modifiable risk factors for 
disease progression27.

In terms of HRQoL, the analysis revealed signifi-
cant gender differences, with women scoring lower on 
all 8 SF-36 subscales and on kidney disease-specific 
dimensions28. These differences may be explained by 
biological and psychosocial factors, such as women’s 
higher tendency to report depressive symptoms, 
heightened perception of functional limitations and 
multiple family roles29.

It is noteworthy that KDQoL-36 scores reflected 
a marked impact in the domains “Effects of kidney 
disease” and “Burden of kidney disease”, suggesting 
a profound psychosocial influence on patients in ad-
vanced stages, like data in the international literature30. 

Interestingly, a slight paradoxical improvement in 
HRQoL scores was observed in pre-dialysis stage 5, 
a phenomenon possibly attributed to selection of better 
adapted patients or psychological coping mechanisms31.

The negative correlation between disease severity 
and self-rated work capacity emphasizes the profound 
socio-professional impact of HRQoL, confirming the 
results of other studies on loss of independence and 
decreased productivity32.

Limitations of the study: cross-sectional design, 
which limits the interpretation of causality, and the 
potential influence of confounding variables such 
as social support and unquantified comorbidities. 
However, the use of a validated instrument such as 
the KDQoL-36 and the coverage of all stages of CKD 
provides significant value to the results. Future longi-
tudinal studies with larger sample sizes and including 
patients on RRT are needed to fully assess HRQoL 
dynamics across the entire evolution of CKD.

Systematic integration of HRQoL assessments 
into clinical practice, together with a multidiscipli-
nary approach – including symptom control, educa-
tional interventions and psychosocial support – can 
significantly contribute to improving the QoL and 
functionality of patients with CKD.

CONCLUSIONS

The results of this study highlight a robust as-
sociation between the severity of CKD and several 
clinical, biochemical and socio-demographic factors. 
Progression to advanced stages of CKD was correlat-
ed with significant metabolic alterations, illustrated 
by increases in creatinine, urea and potassium, con-
comitant with decreases in hemoglobin and albumin, 
indicating deterioration of renal function and the 
development of systemic complications. In addition, 
advanced age, the presence of major comorbidities 
(diabetes mellitus and hypertension), low socioeco-
nomic status and disadvantaged occupational status 
were found to be important determinants of dis-
ease progression. The assessment of QoL using the 
KDQOL-SF instrument revealed a progressive dete-
rioration in the physical and psychosocial dimensions 
of HRQoL, consistent with the progression of CKD. 
Significant gender differences were also observed, 
with a more severe impact on women, suggesting 
increased vulnerability among women. In view of 
these findings, it is necessary to develop integrated 
interventions that go beyond the strictly medical di-
mension, including psychosocial support, constant 
monitoring of QoL and policies to reduce inequali-
ties in access to care. Future prevention and manage-
ment strategies for CKD should be patient-centered, 
facilitate early identification of disease and promote 
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rigorous control of comorbidities, particularly among 
vulnerable population groups. Systematic implemen-
tation of HRQoL assessments in routine clinical prac-
tice can significantly contribute to optimizing thera-
peutic outcomes and increasing the quality of services 
provided to patients with CKD.
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