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ABSTRACT

Background: Recovery from COVID-19 can be accompanied by persistent symptoms and complications, collec-
tively termed post-COVID syndrome or ‘long COVID'. This study explores the prevalence and nature of long-
term physical and psychological complications among recovered COVID-19 patients in Dhaka, six months
post-discharge.
Methods: A cross-sectional study was conducted with 384 patients from COVID-dedicated hospitals in Dhaka.
Data on psychological and physical outcomes, including fatigue, insomnia, and dementia, were collected using
validated tools. Confidence intervals (Cls) were used to examine associations and determine statistical signifi-
cance.
Results: Among the participants, the most common symptoms at hospital admission were cough (93.9%), fever
(87.2%), and dyspnea (66.9%). Post-discharge, 74% of respondents reported health issues, with general weakness
(58.5%) being the most common. Older participants (>50) had a higher likelihood of longer hospital stays, with
only 35.9% hospitalized for <7 days (Cl: 45%-55% in <50). They also exhibited higher comorbidity rates, including
hypertension (57.1%; Cl: 38%-45%) and diabetes (53.7%; Cl: 22%-28%). Older participants were more likely to ex-
perience complications, with 93.1% reporting at least one (CI: 65%-75%). Insomnia was prevalent in both age
groups (82.0%; ClI: 78%-85%), with dementia more common in older participants (34.6%; CI: 25%-35%).
Conclusions: While older adults exhibited higher rates of dementia and longer hospital stays, the high prevalence
of psychological complications across all groups emphasizes the need for comprehensive post-COVID care strat-
egies, particularly for older patients.
© 2025 The Author(s). Published by Elsevier Espafia, S.L.U. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/).

Complicaciones psicologicas y de salud a largo plazo en pacientes recuperados de
COVID-19: un estudio en la ciudad de Dhaka

RESUMEN

Antecedentes: La recuperacion de la COVID-19 puede ir acompafiada de sintomas y complicaciones persistentes,
denominados colectivamente sindrome post-COVID o “COVID prolongado”. Este estudio explora la prevalencia y
la naturaleza de las complicaciones fisicas y psicoldgicas a largo plazo entre los pacientes recuperados de COVID-
19 en Dhaka, seis meses después del alta.

Meétodos: se realiz6 un estudio transversal con 384 pacientes de hospitales dedicados a la COVID en Dhaka. Los
datos sobre resultados psicol6gicos y fisicos, incluida la fatiga, el insomnio y la demencia, se recopilaron mediante
herramientas validadas. Se utilizaron intervalos de confianza (IC) para examinar las asociaciones y determinar la
significacion estadistica.

Resultados: Entre los participantes, los sintomas mas frecuentes al ingreso hospitalario fueron tos (93,9%), fiebre
(87,2%) y disnea (66,9%). Después del alta, el 74% de los encuestados informaron problemas de salud, siendo la
debilidad general (58,5%) la mas comin. Los participantes de mayor edad (>50) tuvieron una mayor
probabilidad de estancias hospitalarias mas prolongadas, con solo el 35,9% hospitalizados durante <7 dias (IC:
45%-55% en <50). También mostraron tasas de comorbilidad mas altas, incluida hipertensién (57,1%; IC: 38%-
45%) y diabetes (53,7%; IC: 22%-28%). Los participantes de mayor edad tenian mas probabilidades de
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experimentar complicaciones: el 93,1% informé al menos una (IC: 65%-75%). El insomnio fue prevalente en
ambos grupos de edad (82,0%; IC: 78%-85%), y la demencia fue mas comin en los participantes de mayor edad

(34,6%; IC: 25%-35%).

Conclusiones: Si bien los adultos mayores mostraron tasas mas altas de demencia y estancias hospitalarias mas
prolongadas, la alta prevalencia de complicaciones psicoldgicas en todos los grupos enfatiza la necesidad de
estrategias integrales de atencién post-COVID, particularmente para los pacientes mayores.

© 2025 Los Autores. Publicado por Elsevier Espafia, S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC

(http://creativecommons.org/licenses/by-nc/4.0/).

Introduction

Recovery from COVID-19 infection varies. A majority of those in-
fected will have minimal health problems after recovery; however,
some individuals experience long-term symptoms and complications’,
referred as ‘post-acute sequelae of SARS-CoV-2 infection (PASC)’ or
‘long COVID™? when signs and symptoms last longer than 12 weeks>.
Eighty-seven percent (87%) of COVID-19 patients had at least one
symptom two months after their initial diagnosis®. Sudre et al., (2021)
reported that those within the age range >70 years, of female gender,
and had the presence of five or more symptoms during the acute
phase of COVID-19 infection were associated with an increased risk of
developing long COVID® and individuals with pre-existing medical con-
ditions such as hypertension, diabetes, and chronic lung disease, were
also at increased risk of developing long COVID®. Long COVID, also re-
ferred to as post-pandemic syndrome, can have a significant impact
on the physical, mental, and social well-being of affected individuals
and hence significantly affect their ability to carry out daily activities’.
Persistent symptoms included fatigue, dyspnea, chest pain, and
cognitive impairment*#,

Understanding the incidence, nature, and severity of post-COVID
complications is crucial for healthcare professionals to provide optimal
care, and also for public health policymakers to plan effective strategies
for managing the long-term health consequences of the pandemic. In
light of these considerations, this research on post-COVID complications
among recovered patients has significant implications for care, clinical
practice, and public health.

Materials and methods
Study design and setting

This cross-sectional study was conducted among COVID-19 patients
treated according to the World Health Organization (WHO) criteria in
selected COVID-dedicated hospitals in Dhaka city. The study aimed to
assess the long-term psychological and physical outcomes in patients
who had recovered from COVID-19 infection.

Sample size and participants

The sample size was calculated using the formula: n = z?pq/d?,
where z corresponds to the z-score for a 95% confidence level
(1.96), p represents the estimated prevalence of the outcome (50%),
and d is the margin of error (5%). To insure a representative estimate
of post-COVID complications and reliable findings, data were col-
lected from the resulted sample size of 384 recovered patients who
had been discharged from the hospital at least six months prior to
the study.

Data collection procedure
Data were collected from individuals who had recovered from

COVID-19 at least six months prior to the study. Patients were ini-
tially contacted by phone, and the nature of the study was explained.

After obtaining verbal consent, they were invited to a designated out-
patient department. Written consent was subsequently obtained be-
fore administering a pre-tested, Bangla-translated version of the
Depression, Anxiety, and Stress Scale (DASS-21) through face-to-
face interviews.

Quality control

The data collection team received rigorous training on administer-
ing the assessment tools to insure consistency and minimize bias. The
Bangla-translated versions of the scales were pre-tested on a small
group of participants to confirm clarity and cultural appropriateness.
Data were cross-checked for completeness and accuracy before
analysis.

Inclusion and exclusion criteria

The study included patients who met specific inclusion criteria
to insure the relevance and reliability of the findings. Participants
had to be 18 years of age or older and have recovered from COVID-
19 at least six months prior to data collection. Additionally, only
those who were willing to provide informed consent were eligible
to participate in the study. Patients were excluded if they had pre-
existing severe psychiatric or neurological conditions, as these
could confound the assessment of post-COVID-19 outcomes. Indi-
viduals who were unwilling to participate or unable to provide in-
formed consent were also excluded from the study. These criteria
were designed to insure a homogeneous study population and en-
hance the validity of the results.

Assessment tools

The Depression, Anxiety, and Stress Scale (DASS-21) was used to
evaluate emotional well-being. This scale comprises 21 items divided
into three subscales, each with seven items focusing on depression, anx-
iety, and stress. The depression subscale assessed feelings of dysphoria,
hopelessness, lack of interest, and anhedonia, while the anxiety subscale
evaluated autonomic arousal, situational anxiety, and anxious affect.
The stress subscale measured difficulty relaxing, nervous arousal, irrita-
bility, and over-reactivity. Participants responded to each item on a
4-point Likert scale, and their scores were categorized as indicating de-
pression (above 9), anxiety (above 7), or stress (above 14)°. Insomnia
was assessed using a dedicated 7-item scale, with each item scored
from O to 4; a total score above 7 was indicative of insomnia’®.

To measure physical and cognitive health, the study employed the
Fatigue Assessment Scale (FAS) and the Self-Administered
Gerocognitive Exam (SAGE). The FAS consisted of 10 items scored on
a 5-point scale, with scores above 18 indicating varying levels of
fatigue!!. The SAGE test, designed to evaluate cognitive functions, in-
cluded 12 items covering memory, judgment, problem-solving, lan-
guage, and visual-spatial abilities. Together, these tools provided a
comprehensive understanding of the participants' mental, emotional,
and cognitive health status, facilitating a multidimensional analysis of
post-COVID-19 outcomes.
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Table 1
Socio demographic characteristics and clinical manifestations of respondents.
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Demographic Characteristics Frequency Percentage

Age in years Up to 25 48 125
26-45 160 41.8
46-65 148 384
>65 28 7.2
Religion Islam 315 82.1
Hindu 69 17.9
Education Up to Primary 28 7.2
Secondary 86 224
Higher Grade 186 48.5
Above Grade 84 219
Occupation Government Service 23 6.1
Private Service 112 29.1
Business 60 15.5
Housewife 113 293
Labour 72 18.7
Others 04 13
Family Income Upto 15,000 68 17.5
15,001-25,000 99 25.8
25,001-35,000 116 30.3
>35000 101 264
Common clinical manifestations Cough 360 93.9
Fever 335 876.2
Dyspnea 257 66.9

Data analysis

Collected data were analyzed using the latest version of SPSS for Win-
dows. Descriptive statistics were used to summarize the data, while infer-
ential statistics were applied to explore associations between variables
with confidence intervals (Cls) used to assess statistical significance.

Results

The majority of respondents were either employed in the private
sector or were housewives (Table 1). Most participants were aged be-
tween 26-45 years (41.8%) and 46-65 years (38.4%). Nearly half had
completed higher education, while more than one-third reported a
monthly income of 25,001-35,000 BDT, which is considered below
average'2. The most common clinical symptoms at the time of hospital
admission were cough (93.9%), fever (87.2%), and dyspnea (66.9%).
Other symptoms, though less frequently reported, included chest pain,
joint pain, loss of appetite, myalgia, diarrhea, headache, anosmia, ver-
tigo, red eyes, and sore throat.

Approximately, 74% of respondents reported health problems after
hospital discharge (Table 2). The most commonly reported symptoms
were general weakness (58.5%), joint pain (24.1%), headache (18.4%),

Table 2

Distribution of respondents by Health Problems after release from Hospital (n = 384).
Health Problems after release from Hospital Yes (%) No (%)
Have health problem 283 (73.7) 101 (26.3)
General Weakness 224 (58.5) 160 (41.5)
Chronic Cough 60 (15.7) 324 (84.3)
Difficulty in respiration 25(6.7) 359 (93.3)
Anorexia 56 (14.7) 328 (85.3)
Vertigo 56 (14.7) 328 (85.3)
Joint pain 92 (24.1) 292 (75.9)
Headache 70 (18.4) 314 (81.6)
Bodyache 56 (14.7) 328 (85.3)
Chest pain 21 (5.7) 363 (94.3)
Muscle pain/spasm 20 (5.4) 364 (94.6)
Fatigue 16 (4.3) 368 (95.7)
Insomnia 57 (15.0) 327 (95.0)
Hair Loss 10 (2.7) 374 (97.3)
Other problems 26 (7.0) 358 (93.0)
Follow doctor's advice 304 (79.2) 80 (20.8)

Table 3

Relationship Between Age and Length of Hospital Stay (n = 384).
Hospital Stay ~ Age <50 Age 250 Total 95% Cl
(Days) Frequency (%) Frequency (%) Frequency (%)
<7 119 (50.2%) 53 (35.9%) 172 (44.8%) 0.45-0.55
8-14 91 (38.4%) 63 (42.9%) 154 (40.1%) 0.35-0.50
15-21 23 (9.7%) 28 (19.2%) 51 (13.3%) 0.10-0.15
>21 4(1.9%) 3(1.9%) 7 (1.8%) 0.01-0.05
Total 237 (61.7%) 147 (38.2%) 384 (100%) -
Mean =+ SD 9.1 +4.739 10.3 4+ 4.564 9.6 + 4.704 -

and chronic cough (15.7%). At least 80% of respondents indicated adher-
ence to their doctors' advice post-discharge.

Participants aged >50 had a higher likelihood of longer hospital stays
compared to those aged <50. The Confidence Intervals (Cls) indicate
that 45% to 55% of participants aged <50 were hospitalized for
<7 days, while for participants aged >50, this proportion was only
35.9%. This trend persists for the 15-21 day range, where older partici-
pants were disproportionately represented (19.2%; Cl: 10%-15%)
(Table 3).

Older participants (>50) exhibited a higher prevalence of comorbid-
ities, such as hypertension (57.1%; Cl: 38%-45%), diabetes mellitus
(53.7%; CI: 22%-28%), and cardiovascular disease (14.2%; CI: 8%-10%).
The younger group (<50) showed fewer comorbidities overall, with
dyslipidemia (1.2%; CI: 3%-5%) and kidney disease (1.7%; Cl: 1%-3%)
being the least common (Table 4).

In Table 5, complications were more common among participants
aged >50, with 93.1% reporting at least one complication (CI:
65%-75%), compared to 70% in the <50 age group. Specific complica-
tions, such as sleeplessness (8.8%; Cl: 2%-7%), vertigo (19.7%; CI:
10%-16%), and chronic cough (21.7%; Cl: 12%-18%), were dispropor-
tionately higher in older participants.

The results from Table 6 focus on psychological complications such
as suffering, anxiety, and insomnia were prevalent across both age
groups, with insomnia being the most common issue (82.0%; CI:
78%-85%). Notably, dementia was more prevalent among older partici-
pants (34.6%; Cl: 25%-35%) compared to younger participants (24.1%;
CI: 20%-30%), reflecting the potential neurological impact of COVID-19
on older individuals. Although the prevalence of PTSS (14.3%; CI:
10%-18%) and depression (10.9%; CI: 8%-15%) was slightly higher in
older participants, these differences were not as pronounced. These re-
sults highlight the need for mental health support as a critical compo-
nent of post-COVID care, particularly for older adults.

Discussion

This study focused on individuals who were hospitalized due to
COVID-19 and released at least six months prior to the commencement
of the study. Statistiscally noteworthy differences were observed for the
proportion of respondents, particularly within the 26-35 years age
range, who reported ongoing health issues post-recovery, aligning

Table 4
Distribution by Age and Co-Morbidity (n = 384).
Co-Morbidities Age <50 Age > 50 Total 95% CI
Frequency Frequency Frequency
(%) (%) (%)
Suffering 115 (48.5%) 140 (95.2%) 255 (66.4%) 0.60-0.70
No Suffering 122 (51.5%) 7 (4.8%) 129 (33.6%) 0.30-0.40
Hypertension 75 (31.6%) 84 (57.1%) 159 (41.4%) 0.38-0.45
Diabetes Mellitus 22 (9.2%) 79 (53.7%) 101 (26.3%) 0.22-0.28
Cardiovascular Disease 14 (5.9%) 21 (14.2%) 35(9.1%) 0.08-0.10
Asthma 35 (14.7%) 7 (4.7%) 42 (16.5%) 0.14-0.18
Dyslipidemia 3(1.2%) 12 (8.1%) 15 (3.9%) 0.03-0.05
Hypothyroidism 4 (1.7%) 9 (6.1%) 13 (3.4%) 0.02-0.04
Kidney Disease 4(1.7%) 4 (2.0%) 8 (2.1%) 0.01-0.03



move_t0005
move_t0010
move_t0015
move_t0020
move_t0025
move_t0030

M.M.H. Shimul, S. Khandker and S. Khan

Table 5

Age and COVID-19 Complications After Treatment (n = 384).
Complications Age <50 Age > 50 Total 95% CI

Frequency (%) Frequency (%) Frequency (%)

Any Complication 166 (70.0%) 137 (93.1%) 303 (78.9%) 0.65-0.75
No Complication 71 (29.9%) 10 (6.8%) 81 (21.1%) 0.18-0.24
Sleeplessness 6 (2.5%) 13 (8.8%) 19 (4.9%) 0.02-0.07
Vertigo 23 (9.7%) 29 (19.7%) 52 (13.5%) 0.10-0.16
Chronic Cough 25 (10.5%) 32 (21.7%) 57 (14.8%) 0.12-0.18
Weakness 128 (54.0%) 93 (63.2%) 221 (57.5%) 0.50-0.60

with previous studies that suggest COVID-19 survivors may experience
lingering effects'3. According to the WHO's 2023 report, 10-20% of indi-
viduals experience a range of mid- and long-term symptoms following
COVID-19 recovery'. In this study, however, the percentage of respon-
dents suffering from post-COVID complications was much higher, with
79% reporting persistent symptoms, a finding far greater than what was
reported by the WHO. This disparity may be attributed to the fact that
the study sample largely consisted of individuals who had been hospi-
talized for severe cases of COVID-19, many of whom had pre-existing
co-morbidities. The prevalence of co-morbidities in this study was re-
ported at 66%, which is concerning as co-morbid conditions can contrib-
ute to prolonged recovery and worsen health outcomes. Previous
studies, such as those by Paul et al.!> and Khandker et al.'®, have re-
ported a lower prevalence of co-morbidities, which further supports
the notion that the severity of COVID-19 illness and the presence of un-
derlying conditions influence recovery trajectories.

The length of hospital stay for patients with COVID-19 has been a
critical factor in recovery. In this study, patients aged >50 experienced
longer hospital stays compared to those under 50, aligning with findings
by Yusef et al.'”, who also reported extended hospital stays in patients
older than 60. Age and underlying comorbidities, including diabetes,
chronic kidney diseases, and chronic obstructive pulmonary disease,
were associated with prolonged hospital stays and increased illness
severity'®. Similarly, a systematic review by Justino et al.'® found hyper-
tension, diabetes, and respiratory diseases to be the most common co-
morbidities among COVID-19 patients, particularly in older age groups.
These findings highlight the influence of age and co-morbidities on the
progression and severity of COVID-19.

Regarding clinical improvements, the study found that individuals
under 50 years old demonstrated better recovery outcomes compared
to their older counterparts. This observation is consistent with broader
research indicating that older adults and individuals with comorbid
conditions face a higher risk of severe COVID-19 outcomes, including
prolonged symptoms and complications2°. Additionally, a systematic
review and meta-analysis underscored that individuals aged 50 years
or older have an elevated risk of mortality compared to those younger
than 50?'. Co-morbidities such as kidney diseases, cardiovascular dis-
ease, and respiratory conditions further compound the risk of severe
outcomes, highlighting the importance of managing these conditions
in older patients to improve their prognosis.

The study also examined the psychological effects of COVID-19, re-
vealing that a notable proportion of respondents experienced mental

Table 6

Age and Psychological Problems After Release from Hospital (n = 384).
Psychological Age <50 Age > 50 Total 95% CI
Problems Frequency (%) Frequency (%) Frequency (%)
Suffering 187 (78.9%) 131 (89.1%) 318 (82.8%) 0.75-0.85
PTSS 29 (12.2%) 26 (17.7%) 55 (14.3%) 0.10-0.18
Depression 31 (13.1%) 11 (7.4%) 42 (10.9%) 0.08-0.15
Anxiety 79 (33.3%) 53 (36.1%) 132 (34.3%) 0.30-0.40
Chronic Fatigue 47 (19.9%) 21 (14.2%) 68 (17.7%) 0.15-0.20
Insomnia 193 (81.4%) 122 (82.9%) 315 (82.0%) 0.78-0.85
Dementia 57 (24.1%) 51 (34.6%) 108 (28.1%) 0.25-0.35
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health challenges, including post-traumatic stress syndrome (14.3%),
depression (10.9%), and anxiety (34.3%). However, this study did not
find a clear relationship between these psychological issues and age,
which differs from findings by Hoang et al.?>?? in Vietnam, who re-
ported that age was a risk factor for PTSD, anxiety, and depression.
The high prevalence of psychological problems observed in this study
aligns with other research suggesting that the COVID-19 pandemic
has exacerbated mental health issues such as anxiety, depression, and
PTSD?*. Furthermore, studies conducted in Bangladesh have also docu-
mented an increase in psychological problems due to the pandemic,
which may contribute to the long-term mental health burden in indi-
viduals recovering from COVID-19%,

This study found that dementia was more prevalent in individuals
aged >50, with the older group exhibiting a notably higher rate of de-
mentia compared to younger individuals. This finding aligns with
existing literature indicating that aging increases the risk of developing
dementia, a condition potentially exacerbated by the neurological ef-
fects of COVID-19%6, Several studies have documented that COVID-19
can cause neurological complications such as delirium, stroke, and en-
cephalitis, which may contribute to the development of dementia in
the long term?’. These results underscore the importance of prioritizing
the mental health and neurological well-being of COVID-19 survivors,
particularly among older individuals.

Conclusion

The study revealed that a considerable proportion of recovered
COVID-19 patients experienced post-COVID complications, with fatigue,
shortness of breath, and joint pain being the most common. The major-
ity of respondents had pre-existing comorbidities, and patients aged
>50 years had a longer average hospital stay compared to those under
50 years. These findings underscore the need to understand the preva-
lence and nature of post-COVID complications among recovered pa-
tients to enhance care and develop effective strategies for managing
the long-term health impacts of the pandemic. However, the study's rel-
atively small sample size from a single city limits its generalizability to
broader populations of post-COVID patients worldwide.
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Item Recommendation Page
No No
Title and abstract 1 (a) Indicate the study's design with a commonly used term in the title or the abstract 1-2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 1-2
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Background/ 2 Explain the scientific background and rationale for the investigation being reported 4
rationale
Objectives 3 State-specific objectives, including any prespecified hypotheses 4
Methods
Study design 4 Present key elements of study design early in the paper 5
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection 5
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 5
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable 5
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of 5-6
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Bias 9 Describe any efforts to address potential sources of bias 5-6
Study size 10 Explain how the study size was arrived at 5
Quantitative 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why 5
variables
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 6
(b) Describe any methods used to examine subgroups and interactions
(c) Explain how missing data were addressed 5-6
(d) If applicable, describe analytical methods taking account of sampling strategy 5
(e) Describe any sensitivity analyses
Results
Participants 13+ (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, 6
included in the study, completing follow-up, and analyzed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive data 14+ (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders 6-7
(b) Indicate number of participants with missing data for each variable of interest
Outcome data 15+ Report numbers of outcome events or summary measures 6-7
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make 6-7
clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
Discussion
Key results 18 Summarize key results with reference to study objectives 7-8
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both the direction and magnitude of 8
any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, 7-8
and other relevant evidence
Generalisability 21 Discuss the generalizability (external validity) of the study results 7-8
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present 1

article is based

* Give information separately for exposed and unexposed groups.
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