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Abstract

Background and Objectives: As SARS-CoV-2 transitions toward endemic circulation, under-
standing long-term health impacts on quality of life (HRQoL) is critical for healthcare
planning. While most longitudinal HRQoL studies originate from Western settings, data
from Central and Eastern Europe remain scarce. This study aimed to track HRQoL changes
over 12 months and explore the sociodemographic and clinical predictors of recovery in
Lithuania. Materials and Methods: We conducted a prospective cohort study of 93 adults hos-
pitalized with severe or critical COVID-19 at Vilnius University Hospital from October 2021
to October 2022. HRQoL was assessed at 3, 6, and 12 months post-discharge using the Short
Form-36 Health Survey (SF-36). Longitudinal changes were analyzed using non-parametric
tests, with minimal clinically important differences (MCIDs) applied. Multivariable re-
gression identified predictors of 12-month outcomes. Results: Ninety-three participants
(mean age 58.2 years; 53.8% female; 60.2% with critical disease; 95.7% unvaccinated) com-
pleted all follow-up visits. Seven of eight SF-36 domains showed clinically meaningful
improvement over 12 months, most notably Bodily Pain (+18.8 points, r = 0.41), General
Health (+14.6, r = 0.42), and Social Functioning (+10.4, r = 0.38). Role-Emotional improved
minimally (+3.6, r = 0.16). Better Physical Functioning at 12 months was independently
associated with male sex, employment, and fewer comorbidities. HRQoL scores remained
below age-matched population norms. Only 12.9% accessed structured (Stage II) rehabilita-
tion. Conclusions: This is the first comprehensive 12-month SF-36-based HRQoL assessment
among hospitalized COVID-19 survivors in Central and Eastern Europe. Most domains
improved significantly; however, emotional and social deficits persisted. Interpretation
is limited by the single-center design, absence of pre-COVID baseline data, and use of a
generic HRQoL measure. Low rehabilitation uptake underscores gaps in post-COVID care,
highlighting the need for integrated, equity-focused recovery programs.

Keywords: COVID-19; quality of life; surveys and questionnaires; prospective studies;
rehabilitation

1. Introduction

The COVID-19 pandemic has left many survivors with lasting physical, psychological,
and social impairments, collectively referred to as post-acute sequelae of SARS-CoV-2
infection (PASC) or long COVID [1-6]. Health-related quality of life (HRQoL) is a key
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recovery metric, reflecting patient-perceived well-being across multiple dimensions. The
36-Item Short-Form Health Survey (SF-36) is a widely validated instrument for assessing
such multidimensional outcomes [7,8].

Although global studies have documented HRQoL impairments up to 12 months after
COVID-19, most are from Western Europe, North America, or Asia, often involving outpa-
tients or general populations [9-11]. Data from Central and Eastern Europe, particularly
in hospitalized cohorts, are scarce. Lithuania—which is among the European countries
with the highest per capita COVID-19 mortality [12]—lacks comprehensive SF-36-based
evaluations of post-hospitalization recovery. Existing regional studies have largely relied
on symptom checklists, qualitative assessments, or generic tools such as the EQ-5D or
Hospital Anxiety and Depression Scale (HADS) [10,11], providing limited insight into
domain-specific HRQoL recovery.

Recent European cohorts underscore the persistence of post-COVID deficits. In Italy,
SF-36-based follow-up of hospitalized patients demonstrated that physical quality of life
gradually improved, whereas mental health remained persistently impaired for up to
three years after discharge [13]. In the Netherlands, the CO-FLOW multicenter study
tracked survivors for 24 months, reporting incomplete recovery and enduring functional
limitations [14]. Similarly, German longitudinal analyses using the SF-36 found improve-
ments in the Role-Physical and social domains, but sustained deficits in vitality and mental
health [15]. These studies highlight heterogeneous recovery trajectories across Europe and
the importance of national context in shaping outcomes.

Rehabilitation is increasingly well recognized as integral to post-COVID management,
yet referral pathways, timing, and optimal resource allocation remain poorly defined in
resource-limited healthcare systems. Identifying the patient subgroups most likely to
benefit could improve recovery outcomes and efficiency [16].

This prospective cohort study aimed to (1) track changes in all eight SF-36 domains at 3,
6, and 12 months after hospital discharge; (2) identify demographic and clinical predictors
of recovery using minimal clinically important differences (MCIDs); (3) compare 12-month
outcomes with age-matched population norms; and (4) assess access to rehabilitation
services. The findings aim to inform targeted, sustainable post-COVID care strategies in
similar healthcare contexts.

2. Materials and Methods
2.1. Study Design and Setting

This prospective observational cohort study was conducted at Vilnius University
Hospital Santaros Klinikos, the largest tertiary care and national referral center in Lithuania
for severe and critical COVID-19 cases.

2.2. Participants

Eligible participants were adults (>18 years) hospitalized with laboratory-confirmed
SARS-CoV-2 infection (verified by RT-PCR from a nasopharyngeal swab) and radiologically
confirmed lung injury between October 2021 and October 2022.

Exclusion criteria included cognitive impairment precluding valid questionnaire com-
pletion, terminal illness with a life expectancy of <12 months, and inability or unwillingness
to provide informed consent.

Of 130 eligible patients, 122 (93.8%) consented to participate. Among these, 93 patients
(71.5% of those eligible; 76.2% of those enrolled) completed all three follow-up visits and were
included in the final analysis. Data were collected during face-to-face visits at the hospital by
trained investigators. Participants were contacted by telephone to schedule follow-up visits, which
included a structured clinical interview, symptom assessment, and venous blood sampling.
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The primary reasons for loss to follow-up were logistical or personal constraints.
Baseline characteristics did not significantly differ between those who completed the study
and those who did not.

2.3. COVID-19 Severity Classification

COVID-19 severity was classified using a modified World Health Organization Clinical
Progression Scale [17], which was adapted to reflect national triage thresholds:

e Severe disease: Bilateral pneumonia with >50% lung involvement and either res-
piratory rate > 30 breaths/min, oxygen saturation < 93% on room air, or oxygen
requirement < 10 L/min, without ICU admission.

e  C(ritical disease: Respiratory failure requiring high-flow oxygen (>10 L/min), mechan-
ical ventilation, vasopressors, or intensive care unit admission due to hemodynamic
instability or multi-organ dysfunction.

2.4. HRQoL Assessment

Health-related quality of life was assessed using the validated Lithuanian version
of the SF-36 [18]. This instrument evaluates eight domains: Physical Functioning (PF),
Role-Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (VT), Social Functioning
(SF), Role-Emotional (RE), and Mental Health (MH). Scores in each domain ranged from 0
to 100, with higher values reflecting better health status. Questionnaires were administered
via structured clinical interviews at 3, 6, and 12 months post-discharge.

2.5. Statistical Analysis

A post hoc power analysis confirmed that with a sample size of 93, the study had
>80% power to detect medium effect sizes (r > 0.30) at & = 0.05. Continuous variables
are presented as means & standard deviations, and categorical variables as frequencies
and percentages. Data normality was assessed using Shapiro-Wilk tests. Because all SF-36
domain scores were non-normally distributed (all p < 0.05), longitudinal changes were
analyzed using Friedman tests with post hoc Wilcoxon signed-rank tests. Bonferroni correc-
tion was applied (adjusted o = 0.017 for three pairwise comparisons; adjusted & = 0.006 for
eight domain comparisons). Effect sizes were calculated using rank-biserial correlation (1),
interpreted as small (>0.10), moderate (>0.30), or large (>0.50) [19], and 95% confidence
intervals were derived using bias-corrected accelerated bootstrapping with 1000 resamples.

Clinical significance was evaluated using established minimal clinically important
differences (MCIDs): Physical Functioning (>10 points), Role-Physical (>25 points), Bodily
Pain (>10 points), General Health (>5 points), Vitality (>10 points), Social Function-
ing (>12.5 points), Role-Emotional (>25 points), and Mental Health (>5 points) [20,21].
Between-group comparisons were performed with Mann-Whitney U tests (two groups)
and Kruskal-Wallis tests (>3 groups), with Bonferroni correction applied.

Independent predictors of 12-month outcomes were identified using multiple linear
regression. Model assumptions were verified through residual diagnostics, including
Shapiro-Wilk tests, Q-Q plots, and assessments of homoscedasticity and independence.
When parametric assumptions were violated, quantile regression analyses were conducted
to confirm robustness.

Twelve-month SF-36 scores were compared with age-matched Lithuanian population
norms (50-65 years) using Wilcoxon signed-rank tests [22]. All analyses were performed
with Python 3.9 and R version 4.3.0. Statistical significance was defined as p < 0.05. Non-
parametric methods were chosen for longitudinal comparisons due to non-normal distri-
butions, while regression modeling was considered appropriate because its assumptions
pertain to residuals, not raw data; diagnostics confirmed model validity.
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2.6. Comparison with Population Norms

Twelve-month SF-36 scores were compared to age-matched Lithuanian adults aged
50-65, derived from European Quality of Life Survey data [22]. For consistency with our
longitudinal analysis approach, we primarily used Wilcoxon signed-rank tests to compare
12-month scores with population norms. One-sample t-tests were used as sensitivity
analyses where 12-month score distributions approached normality (Shapiro-Wilk p > 0.05).
Both parametric and non-parametric results were consistent in direction and significance.

2.7. Rehabilitation Classification
Rehabilitation participation was classified according to national healthcare categories:

e No rehabilitation: Patients discharged without structured rehabilitation services.

e  Stage I rehabilitation: Inpatient rehabilitation during hospitalization (physiotherapy,
occupational therapy, or respiratory therapy).

e  Stage Il rehabilitation: Post-discharge structured multidisciplinary programs (outpa-
tient or sanatorium-based) lasting 2—4 weeks.

e  Rehabilitation referrals during the study period were not standardized but were
determined by individual clinicians’ judgment and local resource availability, which
may have contributed to the low uptake of structured (Stage II) rehabilitation.

2.8. Ethics

This study was approved by the Vilnius Regional Biomedical Research Ethics Com-
mittee (Protocol No. 2020/6-1233-718; approved 22 June 2020) and conducted according to
the Declaration of Helsinki. All participants provided written informed consent.

3. Results
3.1. Cohort Characteristics

The final cohort included 93 patients (mean age 58.2 £ 10.2 years; 53.8% female).
Critical COVID-19 occurred in 56 (60.2%) of patients. Only four patients (4.3%) were
vaccinated at the time of infection. Comorbidities were frequent: 34.4% had none, 35.5%
had 1, and 30.1% had >2. The most common comorbidities were hypertension (48.4%),
diabetes mellitus (24.7%), and cardiovascular disease (20.4%). The comprehensive baseline
characteristics of the study cohort are shown in Table 1.

Table 1. Baseline characteristics of study participants (n=93).

Characteristic 1 (%) or Mean + SD
Demographics
Age (years) 58.2 +£10.2
Female sex 50 (53.8)
Employed 62 (66.7)
COVID-19 Severity
Severe 37 (39.8)
Critical 56 (60.2)
Vaccination Status
Unvaccinated 89 (95.7)
Vaccinated 4(4.3)
Comorbidities
None 32 (34.4)
One 33 (35.5)
Two or more 28 (30.1)
Hypertension 45 (48.4)
Diabetes mellitus 23 (24.7)
Cardiovascular disease 19 (20.4)
Rehabilitation Status
No rehabilitation 54 (58.1)
Stage I only 27 (29.0)

Stage I 12 (12.9)
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3.2. Changes in HRQoL over Time

All eight SF-36 domains improved significantly from 3 to 12 months (Friedman test, p
< 0.001). Seven of these domains demonstrated both statistically significant and clinically
meaningful changes (Table 2, Figure 1).

Table 2. SF-36 domain scores over time and clinical significance (N = 93).

Domain 3 Months 6 Months 12 Months Change (3-12 Effect Size r MCID Clinical

Mean + SD Mean + SD Mean + SD Months) (95% CI) Threshold Significance

Physical Functioning ~ 65.0 £ 22.1 721 +19.8 752 +18.5 +10.2 0.37 (0.21-0.53) >10 Yes

Role Physical 65.5 + 28.3 70.8 & 26.1 73.6 =254 +8.1 0.34 (0.18-0.50) >25 No

Bodily Pain 63.2 +24.6 76.8 +22.1 82.0 +20.3 +18.8 0.41 (0.25-0.57) >10 Yes

General Health 58.0 £18.9 68.2+17.6 72.6 16.8 +14.6 0.42 (0.26-0.58) >5 Yes

Vitality 61.8 +20.4 69.5 +18.7 729 £179 +11.1 0.30 (0.14-0.46) >10 Yes

Social Functioning 712 +£258 786+ 224 81.6 +21.1 +10.4 0.38 (0.22-0.54) >12.5 Approaching

Role Emotional 704 £29.2 72.8 +£27.6 74.0 +26.8 +3.6 0.16 (0.02-0.30) >25 No

Mental Health 68.0 £18.5 732+17.1 75.0 +£16.9 +7.0 0.32(0.16-0.48) >5 Yes

All domains showed significant improvement over time (Friedman test, p < 0.001 after Bonferroni correction).
MCID = minimal clinically important difference.

90
85
80

75
@ Physical Functioning

Role Physical
0 @ Bodily Pain
.Gcncral Health
@ viuliy

@ social Functioning

SF-36 Score

65
Role Emotional

@ Mental Health

60
55

50
3 months 6 months 12 months

Time Post-Discharge

Figure 1. SF-36 Recovery Trajectories Over 12 Months. Line graph showing mean SF-36 domain scores
at 3, 6, and 12 months post-discharge. Error bars represent 95% confidence intervals. Horizontal
dashed lines indicate minimal clinically important differences (MCIDs) for each domain to enable
visual assessment of both statistical and clinical significance. Seven out of eight domains achieved
clinically meaningful improvements (effect size r > 0.30), with Role-Emotional showing minimal
change (r = 0.16).

Domains with largest improvements:

e Bodily Pain: improved by +18.8 points (effect size r = 0.41, 95% CI: 0.25-0.57), surpass-
ing the MCID (>10 points).

e  General Health: improved by +14.6 points (r = 0.42, 95% CI: 0.26-0.58), well above the
MCID (>5 points).

e  Social Functioning: improved by +10.4 points (r = 0.38, 95% CI: 0.22-0.54), approaching
the MCID (>12.5 points).
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Domains with moderate improvements:

e  Physical Functioning: +10.2 points (r = 0.37, 95% CI: 0.21-0.53), meeting the MCID
(=10 points).

e Role Physical: +8.1 points (r = 0.34, 95% CI: 0.18-0.50), below the MCID (>25 points).

e  Mental Health: +7.0 points (r = 0.32, 95% CI: 0.16-0.48), exceeding the MCID (>5 points).

e  Vitality: +11.1 points (r = 0.30, 95% CI: 0.14-0.46), meeting the MCID (>10 points).

Domain with minimal improvement:

e Role-Emotional: +3.6 points (r = 0.16, 95% CI: 0.02-0.30), well below the MCID
(>25 points) indicating limited recovery in emotional role functioning.

3.3. Comparison with Age-Matched Population Norms

At 12 months, patients had not fully returned to pre-pandemic age-matched popu-
lation norms (Table 3, Figure 2). The largest gaps were observed in Physical Functioning
(75.2 vs. 82.1, gap = 6.9 points; p = 0.003), Role-Physical (73.6 vs. 78.3, gap = 4.7 points),
and General Health (72.6 vs. 76.8, gap = 4.2 points; p = 0.045). Mental Health scores nearly
reached population norms (75.0 vs. 79.2, gap = 4.2 points), but remained slightly lower.

Table 3. Twelve-month SF-36 scores compared to population norms (Ages 50-65).

Domain Post-COVID 12-Month Mean + SD Population Norm (50-65 Years) Gap p-Value *
Physical Functioning 752 £18.5 82.1 6.9 0.003
Role-Physical 73.6+254 783 4.7 0.12
Bodily Pain 82.04+20.3 79.8 —22 0.38
General Health 72.6 = 16.8 76.8 42 0.045
Vitality 729 +179 75.4 25 0.26
Social Functioning 81.6 = 21.1 84.2 2.6 0.33
Role-Emotional 74.0+26.8 81.7 7.7 0.021
Mental Health 75.0 £ 16.9 79.2 4.2 0.052

* One-sample t-test comparing post-COVID scores to population norms.

@ 12-Month Post-COVID () Population Norms (50-65y)
9%

85

80 —

75

SF-36 Score

60
PF RP BP GH vT SF RE MH

SF-36 Domains

Figure 2. Comparison of 12-month post-COVID SF-36 scores with age-matched population norms. Bar
chart comparing mean 12-month SF-36 domain scores (dark bars) with Lithuanian population norms for
ages 50-65 years (light bars). Patients approached but did not reach population norms in most domains,
with the largest gaps recorded for Physical Functioning (6.9 points) and Role-Emotional (7.7 points).
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3.4. Predictors of Recovery at 12 Months

Multivariate linear regression models identified key predictors for better outcomes in

key HRQoL domains: (Table 4).

Table 4. Multivariable linear regression models predicting 12-month SF-36 outcomes.

Variable Physical Functioning 3 (95% CI) Mental Health  (95% CI) General Health B (95% CI)
Male gender 14.60 (6.50-22.70) * 10.89 (3.62-18.16) 5.23 (—1.84-12.30)
Age (years) ~0.21 (—0.58-0.16) ~0.15 (—0.49-0.19) —0.42 (—0.78 to —0.06)
Employment 8.45 (2.10-14.80) 6.73 (0.95-12.51) 3.82 (—1.95-9.59)
Comorbidity burden —10.76 (—16.20 to —5.32) * —5.14 (—10.08 to —0.20) —7.46 (—13.82 to —1.10)
Critical COVID-19 —3.22 (—9.87-3.43) —2.15 (—8.12-3.82) —1.88 (—7.85-4.09)
Stage II rehabilitation 542 (—3.78-14.62) 2.31 (—6.11-10.73) 417 (—3.25-11.59)
Model Statistics
R? 0.42 0.31 0.28
F-statistic 10.2 *** 6.4 ** 5.5 **
RMSE 14.1 14.8 14.2
*p <0.05,** p <0.01, ** p < 0.001. Bold indicates statistical significance.
Physical Functioning (R? = 0.42, p < 0.001):
e  Male sex: 3 =14.60, 95% CI: 6.50-22.70, p < 0.001;
o  Fewer comorbidities: 3 = —10.76, 95% CI: —16.20 to —5.32, p < 0.001;
e Employment: 3 = 8.45, 95% CI: 2.10-14.80, p = 0.010.
Mental Health (R? = 0.31, p = 0.002):
e  Male sex: 3 =10.89, 95% CI: 3.62-18.16, p = 0.004;
e  Employment: 3 = 6.73, 95% CI: 0.95-12.51, p = 0.023.
General Health (R? = 0.28, p = 0.006):
e  More comorbidity: 3 = —7.46, 95% CI: —13.82 to —1.10, p = 0.021;
e Older age: 3 = —0.42, 95% CI: —0.78 to —0.06, p = 0.024.
3.5. Disparities in Recovery by Demographic Characteristics
Significant 12-month outcome disparities were evident across sex, employment status,
and comorbidity burden (Table 5, Figure 3):
Table 5. HRQoL scores by sociodemographic subgroups at 12 months.
Domain Gender p-Value Employment p-Value Comorbidities p-Value t
Male Female Employed Unemployed None One >Two
(n=43) (n = 50) (n=62) (n=31) (n=32) (n=33) (n=28)
Eﬂr}:zf:ng 80.8+162  66.1£201  <0.001 782+171  635+213  0.001 821+146  748+182  60.6£228  <0.001
Role Physical ~ 78.4+238  69.6+£262  0.089 7714+242  65.8+27.1  0.041 792+221  73.6+264  654+289  0.098
Bodily Pain 852+184  793£216  0.142 83.8+19.1  784+228 0223 87.1+168  812+208 768+231  0.124
General Health  75.8+159  700+172  0.095 746+£161  689+182 0126 782+145 721+172  648+184  0.008
Vitality 761+168  702+186 0111 754+£172  67.8+191  0.052 773+159  728+184 662198  0.045
lfzfl‘;lioning 848+192  789+224 0172 83.6+201  774£231  0.184 862+17.8  81.4+218  759+242  0.156
Role Emotional ~ 772+251  713+281 0283 768+£259  684+284  0.158 781+242  742+278  68.6+291 0345
Mental Health ~ 792+154  683+187  0.002 798+162  63.0+194  <0.001 784+158  752+171  678+189  0.032

Mann-Whitney U test for gender and employment; + Kruskal-Wallis test for comorbidities, with Bonferroni

correction (adjusted o« = 0.017) for multiple comparisons.
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Figure 3. Sociodemographic disparities in HRQoL. Multi-panel figure showing 12-month SF-36
domain scores stratified by gender (male vs. female), employment status (employed vs. unemployed),
and comorbidity burden (none, one, and >two). Box plots display median, interquartile ranges, and
outliers. Pronounced disparities were observed across all sociodemographic factors, with males,
employed individuals, and those with fewer comorbidities achieving superior outcomes.

Gender differences:

e  Physical Functioning: males scored 80.8 & 16.2 vs. females 66.1 £ 20.1 (p < 0.001);
e  Mental Health: males 79.2 4 15.4 vs. females 68.3 = 18.7 (p = 0.002).

Employment disparities:
e  Physical Functioning: employed 78.2 4= 17.1 vs. unemployed 63.5 &+ 21.3 (p = 0.001);
e  Mental Health: employed 79.8 £ 16.2 vs. unemployed 63.0 & 19.4 (p < 0.001).

Comorbidities:

e Individuals with >2 comorbidities had significantly lower scores across most domains.
For example, Physical Functioning obtained a score of 82.1+ 14.6 with no comorbidities
vs. 60.6+ 22.8 with two or more (p < 0.001).

3.6. Healthcare Utilization and Access to Rehabilitation

During 12-month follow-up, a substantial proportion of patients continued to require medi-
cal care: 47.3% (n = 44) had pulmonology consultations, 22.6% (1 = 21) had cardiology follow-up,
6.5% (n = 6) required home oxygen, and 5.4% (1 = 5) experienced pulmonary embolism.

Despite patients” ongoing healthcare needs, rehabilitation utilization remained low: 58.1%
(n = 54) received no rehabilitation; 29.0% (n = 27) underwent inpatient rehabilitation (Stage I);
and only 12.9% (n = 12) accessed structured post-discharge rehabilitation (Stage II).

Patients receiving Stage II rehabilitation demonstrated higher 12-month scores for Physical
Functioning (78.2 £ 15.6 vs. 72.8 4= 194, p = 0.32) and Mental Health (73.6 &= 154 vs. 71.2 = 17.8,
p = 0.65), though differences lacked statistical significance due to the small sample size.
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4. Discussion
4.1. Key Findings

This is the first study from Lithuania, a Central and Eastern European country, to
provide a comprehensive, domain-specific assessment of 12-month HRQoL recovery in
hospitalized COVID-19 survivors using the SF-36 instrument. In a predominantly unvacci-
nated Lithuanian cohort, we found substantial and clinically meaningful improvements in
seven out of eight domains, underscoring the potential for significant recovery even after
severe or critical illness.

The largest gains were observed in Bodily Pain (+18.8 points, r = 0.41) and General
Health (+14.6 points, r = 0.42), accompanied by a notable improvement in Social Functioning
(+10.4 points, r = 0.38). These changes indicate recovery that extends beyond physical capacity
to include pain relief, enhanced health perception, and reintegration into social roles.

However, Role-Emotional showed minimal change (+3.6 points, r = 0.16), highlighting
persistent limitations in emotionally demanding activities and the need for targeted psycho-
logical support within post-COVID care pathways. Persistent deficits in Role-Emotional
functioning are consistent with recent European studies [23,24], which describe ongoing
psychological and social sequelae despite improvements in physical domains. Limited
access to specialized mental health services, particularly in resource-limited post-pandemic
settings, may further contribute to incomplete recovery in this domain. Importantly, de-
spite improvements, HRQoL scores remained below age-matched population norms across
multiple domains, reflecting incomplete recovery one year after discharge [24].

4.2. Clinical Relevance of Changes

The use of established MCIDs allowed for interpretation beyond statistical significance.
Improvements in bodily pain and general health exceeded MCID thresholds, suggesting
meaningful relief in symptoms and perceived well-being. Physical Functioning, Mental
Health, and Vitality improvements met or exceeded their MCIDs, supporting functional
and psychological recovery.

In contrast, Role-Physical and Role-Emotional improvements fell below their respec-
tive MCIDs. This indicates that although patients may experience improved daily function-
ing, their ability to resume occupational or emotionally demanding roles remains limited,
highlighting a key area for targeted post-COVID interventions.

4.3. Context in the Global Literature

This study is one of the first to provide comprehensive, domain-specific HRQoL out-
comes using the SF-36 instrument in a Central and Eastern European context. The finding
that seven domains achieved clinically meaningful recovery contrasts with some Western
studies reporting more persistent impairments [25,26]. However, our predominantly un-
vaccinated cohort (95.7%) may explain these differences, as vaccination status significantly
influences both acute illness severity and long-term recovery patterns [23,27].

The marked Bodily Pain improvement represents one of the largest pain recovery
effects documented in post-COVID literature, addressing a critical gap, as pain remains
among the most common but understudied long-COVID symptoms [24,28]. Social Func-
tioning recovery (r = 0.38) is particularly noteworthy, due to the existence of profound
pandemic-related social isolation, suggesting that post-acute care interventions should
incorporate social reintegration components.

4.4. Sociodemographic Disparities and Health Equity

One of the most striking findings is the disparity in recovery across sociodemographic
lines. Male patients and those who were employed consistently demonstrated better
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physical and mental health outcomes exceeding established MCIDs [20,21]. These findings
align with emerging research showing that socioeconomic factors are consistently associated
with poorer post-COVID recovery [29,30].

Gender disparities were pronounced, with males achieving superior outcomes across
domains. This pattern, which has been observed internationally, may reflect biological,
psychological, and social factors influencing recovery [31,32]. The clear dose-response
relationship between comorbidity burden and outcomes underscores vulnerability among
patients with multiple chronic conditions, emphasizing the need for integrated chronic
disease management in post-COVID care [33,34].

The inverse relationship between comorbidity burden and HRQoL further highlights
vulnerability among individuals with multiple chronic conditions. That such disparities
persisted in Lithuania’s universal healthcare system suggests that structural or social
factors—such as income, caregiving roles, or social support—may play a larger role in
recovery than access alone. It should be noted that our rehabilitation utilization analysis
is limited by small sample sizes, particularly for Stage II rehabilitation (n = 12). While we
observed numerically higher scores among patients receiving structured rehabilitation,
definitive conclusions about effectiveness require larger studies with adequate power for
subgroup comparisons.

4.5. Healthcare System and Rehabilitation Implications

This study revealed a disconnect between patient needs and service utilization. Nearly
half of participants required specialist follow-up for respiratory or cardiac concerns, yet
only 12.9% accessed structured Stage II rehabilitation. Although Lithuania expanded
rehabilitation infrastructure during the pandemic, utilization during the study period
remained critically low. This gap may reflect unclear eligibility criteria, insufficient patient
awareness, logistical barriers such as travel and scheduling, and suboptimal healthcare
provider referral patterns [35,36].

The disparity between high medical needs and low rehabilitation uptake likely con-
tributed to incomplete recovery and may increase long-term healthcare costs. More effi-
cient integration of medical and rehabilitative care—particularly through clearer referral
pathways and improved accessibility—could enhance outcomes and reduce the strain on
healthcare systems, especially in resource-constrained settings.

5. Clinical Implications and Recommendations

Based on our findings, several clinical priorities emerge:

Risk Stratification: Rehabilitation services should prioritize high-risk individuals—those
who are unemployed, female, or with multiple comorbidities. Integrated Care Pathways:
Post-COVID management should bridge medical and rehabilitative services, especially for
those with persistent symptoms. Pain Management: Programs should include structured
approaches to pain management and psychological support, particularly for emotional role
recovery. Social Reintegration: Interventions that address social functioning may accelerate
overall recovery and improve mental well-being.

6. Strengths and Limitations

Several methodological and contextual factors temper the generalizability and in-
terpretation of these findings. First, the single-center design and absence of pre-COVID
baseline data limit interpretation. Moreover, as the majority of our cohort was unvaccinated,
the findings may not be fully comparable to contemporary cohorts of vaccinated patients, in
whom disease severity and recovery trajectories may differ. Second, the use of SF-36—while
validated and multidimensional—may underrepresent domains particularly relevant to
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post-COVID sequelae, such as cognitive impairment, severe fatigue, and organ-specific
limitations. This limitation should be considered when comparing results with studies
employing more targeted instruments.

The interpretation of clinically meaningful change was based on MCID thresholds
derived from general medical populations. Whether these thresholds fully capture patient-
perceived recovery in post-viral syndromes remains uncertain. Moreover, while improve-
ments were evident relative to 3-month post-discharge status, the absence of pre-COVID
HRQoL data precludes conclusions about return to personal baseline functioning. Com-
parisons with age-matched population norms, though informative, do not account for the
higher baseline comorbidity burden of the study cohort.

Observed disparities by sex, employment status, and comorbidity burden were consis-
tent with international findings, yet causality cannot be inferred. Potential confounders—
such as pre-COVID physical fitness, caregiving responsibilities, or differential healthcare-
seeking behaviors—were not measured. Similarly, while low Stage II rehabilitation uptake
points to potential systemic barriers, patient preference, symptom severity, and logistical
constraints may also explain limited utilization. Given the small sample in the Stage II
subgroup, observed outcome differences should be interpreted with caution.

Despite these caveats, the data suggest that recovery from pain, perceived health, and
social engagement can be achieved within 12 months for many hospitalized COVID-19 sur-
vivors. However, persistent emotional role limitations and incomplete return to normative
functioning point to the need for integrated care pathways that address both physical and
psychosocial dimensions of recovery.

The key strengths of this study include its prospective design with systematic re-
cruitment, the high follow-up completion rate (100%) among enrolled participants, the
validated HRQoL instrument with MCID application, the comprehensive 12-month follow-
up, the population norm comparisons, and data from an understudied Central and Eastern
European population.

7. Future Research Directions

Future investigations should focus on developing integrated care pathways coordi-
nating ongoing medical interventions with rehabilitation services, evaluating the cost-
effectiveness of comprehensive post-COVID care models, and investigating optimal proto-
cols for identifying patients who will benefit most from structured rehabilitation. Cross-
national studies comparing post-viral recovery patterns across Central and Eastern and
Western European healthcare systems would provide valuable insights into how healthcare
infrastructure influences long-term outcomes.

8. Conclusions

This is the first comprehensive study in Lithuania, and among the first in Central and
Eastern Europe, to assess 12-month HRQoL recovery using SF-36, revealing significant,
clinically meaningful gains across most domains over a 12-month period. Significant and
clinically meaningful improvements were observed in most SF-36 domains, particularly
General Health, Bodily Pain, and Social Functioning. However, patients did not fully regain
population-norm levels, and emotional role limitations remained persistent.

Importantly, disparities in recovery outcomes were evident across gender, employment
status, and comorbidity burden, with vulnerable subgroups showing slower improvement.
These findings highlight the need for more targeted, equity-focused post-COVID care
strategies that address both physical and psychosocial recovery.

The low utilization of rehabilitation services despite ongoing healthcare needs un-
derscores systemic gaps in care delivery during the pandemic period. Sustainable care
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models should integrate medical management, psychological support, and rehabilitation,
especially for vulnerable populations.

Interpretation should account for the study’s single-center design, predominantly
unvaccinated population, absence of pre-COVID baseline data, and reliance on SF-36
as a generalist measure. The results underscore that improvement does not necessarily
equate to full recovery and that persistent deficits—particularly in emotional and role
functioning—require sustained attention.

By capturing recovery patterns across eight HRQoL domains, this study offers valuable
insights for planning long-term post-viral care strategies—not only for COVID-19 but also
for future pandemics affecting similar populations and healthcare systems.
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