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Introduction: Globally, COVID-19 pandemic has a significant impact on mental health. In Nepal, COVID-19 positive
cases have to self-isolate at home inmulti-generational andmulti-family households. This could be strongly associated
with depression, anxiety, and stress-related health outcomes. Additionally, COVID-19 related stigma and fear of trans-
mission may intensify depression, anxiety, and stress symptoms. This study determined the prevalence of depression,
anxiety, and stress symptoms and their association with presence of COVID-19 symptoms and comorbid conditions
among home isolated COVID-19 positives in the Karnali province, Nepal.
Methods: We conducted a cross-sectional study to assess depression, anxiety, and stress symptoms among 402 home
isolated COVID-19 patients of Karnali province from January to May 2021 using “Depression, Anxiety and Stress
Scale-21 (DASS-21)”. We interviewed patients to collect socio-demographic, DASS-21, COVID-19 symptoms, comor-
bid conditions, and self-treatment. We conducted a telephonic interview using a standardized questionnaire using
Kobotoolbox. We calculated the prevalence of depression, anxiety, and stress symptoms. We utilized univariate and
multivariate logistic regression to determine their associationwith the presence of COVID-19 symptoms and comorbid
conditions. In multivariate logistic regression, we adjusted sociodemographic factors (age, gender, ethnicity, marital
status, monthly family income, education level), smoking status and history of self-treatment. We reported adjusted
odds ratios (aOR) with 95% confidence intervals. All analyses were conducted in R (version: 4.0.3).
Results: The prevalence of depression, anxiety and stress symptoms among home isolated COVID-19 patients were
8.0% (95% CI: 5.5 to 11.1), 11.2% (95% CI: 8.3 to 14.7), and 4.0% (95% CI: 2.3 to 6.4) respectively. Higher odds
of depression symptoms (aOR: 2.79; 95% CI: 1.08–7.20, p = 0.03), anxiety symptoms (aOR: 3.65; 95% CI: 1.57 to
8.52; p = 0.003) and stress symptoms (aOR: 7.41; 95% CI: 1.37 to 39.94; p = 0.02) were associated significantly
with presence of COVID-19 symptoms in past week. Higher odds of anxiety symptoms were associated with the
presence of comorbid conditions (aOR = 2.79; 95% CI: 1.05 to 7.44; p = 0.04).
Conclusion:Depression, anxiety, and stress symptoms were present in a significant proportion of home isolated COVID-
19 patients in westernNepal and positively associatedwith the presence of COVID-19 symptoms. In this global COVID-
19 pandemic, it is important to provide timely counseling to high-risk groups like those with comorbidities and
COVID-19 symptoms to maintain a high level of mental health among home isolated COVID-19 patients.
e Interval; cOR, Crude Odds Ratio; DASS-21, Depression Anxiety and Stress Scale- 21; MoSD, Ministry of Social Development; PCR,
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1. Introduction
There is growing evidence that the current COVID-19 pandemic is caus-
ing severe mental health effects on people globally [1–4]. Studies con-
ducted globally found a positive association between mental health with
the presence of COVID-19 symptoms [5] and comorbid status [6]. The
COVID-19 pandemic spread throughout the globe, it instilled significant
fear, worry, and concern in the general public, as well as in specific groups
such as older individuals, caregivers, and those with underlying health issues
[7]. The COVID-19 pandemic is likely to exacerbate social isolation and lone-
liness which are strongly associated with anxiety, depression, self-harm, and
suicide attempts across the lifespan [8–10]. The misinformation from the
media, lack of knowledge on COVID-19, lack of effective treatments, and sig-
nificant economic losses may have resulted in higher levels of depression,
anxiety, and stress during the COVID-19 pandemic [11,12]. Anxiety and de-
pression might also be triggered by COVID-19 symptoms such as fever and
shortness of breath [13]. Psychological trauma could result in a mixture of
emotional surges like nightmares, self-blame, and experiencing recurrent
thoughts of trauma [14]. COVID-19 has the potential to cause mental health
crises with long-term consequences, particularly in Nepal [15].

The Government of Nepal has reported over 710 thousand COVID-19
cases as of 29th August 2021. About 91.8% of the COVID-19 cases,
36,866 active cases, were isolated at home in Nepal [16]. The impact of
the COVID-19 pandemic is huge, and it is already taking a serious toll on
the health and economy of the country. In western Nepal, the impact was
much higher compared to overall Nepal [17]. The research related to the
mental health effects of COVID-19 is limited in Nepal, including the
patient's physical well-being. Taking precedence over psychological assess-
ment; this is particularly true in countries like Nepal [18], where infrastruc-
ture and psychological screening protocols are severely lacking. To our
knowledge, limited studies have determined the depressive symptoms, anx-
iety symptoms, and stress among home isolated patients infected with
COVID-19 in Nepal. Understanding the association between depressive,
anxiety, and stress-related symptomswith the presence of COVID-19 symp-
toms and comorbid status among home isolated COVID-19 patients pro-
vides a concrete basis for tailoring and implementing relevant mental
health intervention policies [19] to reduce their burden in Nepal.

Therefore, we conducted this study to assess mental health status (de-
pressive, anxiety, and stress-related symptoms) and their association with
COVID-19 among COVID-19 patients under home isolation in western
Nepal.

2. Materials and methods

2.1. Study design and setting

We conducted a cross-sectional study among COVID-19 patients under
home isolation in the Karnali province of Nepal. Karnali Province is one
of the seven provinces of Nepal located in the western part of Nepal. A
total of 1,769,788 people are residing in ten districts (Humla, Jumla,
Kalikot, Mugu, Surkhet, Dailekh, Salyan, Dolpa, Rukum west and Jajarkot)
of Karnali province of Nepal. Karnali Province has a lower human develop-
ment index (0.469 vs 0.574) compared to overall Nepal [20].

2.2. Participants recruitment

The people who tested positive for COVID-19 in the laboratories of
Karnali are reported to theMinistry of Social Development (MoSD), Karnali
Province. We coordinated with MoSD of Karnali province to identify the
COVID-19 positive patients under home isolation. The MoSD provided a
list of identified home isolated every day. We recruited 402 eligible home
isolated COVID-19 patients in Karnali province from January to May
2021 until the required sample size was met. The sample size was calcu-
lated using Cochran's formula [21] assuming a prevalence of depression
symptoms at 50% (because it was unknown in this setting), 5.0% absolute
error, 5% level of significance, and 5.0% non-response rate. The inclusion
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criteria appliedwere: a) PCR positive COVID-19 patients whowere isolated
at home; b) respondents 18 years or older; c) respondents having a working
telephone number and d) respondents who were able to talk on the tele-
phone despite the weakness due to COVID-19. We excluded the respon-
dents who did not answer our call.

2.3. Ethical clearance

We obtained ethical approval from the Ethical Review Board (ERB) of
Nepal Health Research Council (Ref. No: 1597). We obtained written ap-
proval to conduct the study in Karnali province from the Ministry of Social
Development (MoSD), Karnali province, Nepal. We also obtained the tele-
phone number of COVID-19 patients from the MoSD, Karnali province
and provided detailed information about research to each participant via
telephone. We used the telephone number just for research purposes and
details of the telephone number were discarded after the completion of
the research works. We provide detailed information about this study to
all home isolated patients. The participants received ample time to think
and ask questions (if needed), and we satisfactorily answered their all
queries. We obtained verbal consent from each home isolated COVID-19
patient before enrolling them in this study. Due to COVID-19 travel restric-
tions and isolation policy with COVID-19 active cases, the ERB approved
obtaining verbal consent for this study. We maintained confidentiality
and anonymity by keeping all data on password-protected computers.

2.4. Data collection

We conducted telephone-based interviews with home isolated COVID-
19 patients using pretested structured questionnaires and we entered data
directly entered into an online form, created in bothNepali and English lan-
guages, in the Kobotoolbox platform [22] during telephone-based inter-
views (Supplementary file 1). In the case of the elderly participants, we
interviewed caretakers or family members but for the assessment of depres-
sion, anxiety, and stress symptoms we interviewed directly with the home-
isolated COVID-19 patients.

2.5. Assessment of depression symptoms, anxiety symptoms, and stress

TheNepali version of validated “Depression Anxiety and Stress Scale-21
(DASS-21)” [23] was used to assess depression symptoms, anxiety symp-
toms, and stress. The internal consistency of the DASS-21 Nepali version
was 0.77 for DASS-depression; 0.80 for DASS-anxiety; and 0.82 for DASS-
stress, which indicates Cronbach's alpha values. The tool has already been
tested in Nepal, its psychometric properties validated, and it was found to
be simple, easy to administer, and simple to score. It has been used exten-
sively in previous studies globally as well as in Nepal [24].

The DASS-21 scale contains 21 items (7 items each for depression, anx-
iety, and stress). Each participant is asked to score every item on a scale
from 0 to 3, where 0 indicates “did not apply to me at all” and 3 indicates
“apply to me at all”. Total scores for depression, anxiety, and stress are cal-
culated by summing the scores for each scale,multiplied by factor two [23].
We classified patients into mild, moderate, severe, and extremely severe
conditions of depression, anxiety, and stress based on the total score within
each subdomain as follows [23].

(a) Depression scores were classified as: normal (0–9), mild (10–13), mod-
erate (14–20), severe (21–27), and extremely severe (27+).

(b) Anxiety score was classified as: normal (0–7), mild (8–9), moderate
(10–14), severe (15–19), and extremely severe (20+)

(c) Stress score was classified as: normal (0–14), mild (15–18), moderate
(19–25), severe (26–33), and extremely severe (34+).

Depression, anxiety, and stress symptoms were further classified as bi-
nary (present/absent) outcomes. They were classified as present if at least
mild symptoms were present.
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Table 1
Characteristics of the participants (n = 402).

Characteristics (n = 402) n (%)

Sex
Male 271 (67.4)
Female 131 (32.6)

Age (in years), Mean ± SD 36.7 ± 12.8
min: 18, max: 87

Education (in years) 12.2 ± 3.7
min: 0, max: 19

Ethnicity
Brahmin and Chhetri 311 (77.4)
Adhibasi/Janjati 34 (8.5)
Other (Tamang, Rai, Gurung) 57 (14.2)

Marital status
Married 296 (74.8)
Not married 106 (26.4)

Type of Family
Nuclear 335 (83.3)
Joint 67 (16.7)

Monthly family income (NRs), Mean ± SD 44,311.0 ± 34,983.1
min: 2000.0 max: 300000.0

Presence of Comorbidities 42 (10.4)
Presence of COVID-19 symptoms 167 (41.5)
Self-treatment 309 (76.9)
Smoking
Never smoker 366 (91.0)
Current smoker 20 (5.0)
Past smoker 16 (4.0)

Alcohol use within past one month 3 (0.7)

n: frequency, min: minimum; max: maximum, SD: standard deviation; NRs:
Nepalese Rupees.
Comorbidities: hypertension, diabetes, heart diseases, thyroid dysfunction,
chronic lung disease, chronic renal disease, chronic liver disease, malignancy, preg-
nancy, post-partum, and immuno-compromised conditions.
COVID-19 symptoms: fever, cough, sore throat, runny nose, headache, difficulty in
breathing, loss of taste, loss of smell, vomiting, diarrhoea, muscular pain, abdominal
pain, joint pain, chest pain, and irritability/confusion.
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2.6. Assessment of COVID-19 symptoms and comorbid condition

2.6.1. COVID-19 symptoms
Symptomatic patients were those who reported at least one of the fol-

lowing COVID-19 symptoms in the past oneweek: fever, cough, sore throat,
runny nose, headache, difficulty in breathing, loss of taste, loss of smell,
vomiting, diarrhea, muscular pain, abdominal pain, joint pain, chest pain,
and irritability/confusion [25].

2.6.2. Comorbid condition
We collected self-reported presence of the following conditions: hyper-

tension, diabetes, heart diseases, thyroid dysfunction, chronic lung disease,
chronic renal disease, chronic liver disease, malignancy, pregnancy, post-
partum, and immuno-compromised conditions. Those with at least one of
the above conditions were categorized as having comorbidity [26].

2.6.3. Assessment of confounding variables
Confounding variables as listed below were selected based on the liter-

ature review [27,28].
Socio-demographic characteristics included age (in years), sex

(male/female), ethnicity (brahmin and chhetri/adhibasi and janajati/
tamang, sherpa, rai, limbu, giri and puri), marital status (married/not mar-
ried), number of formal years of education (in years), family type (joint/
nuclear), monthly family income in Nepalese Rupees (NRs).

Behavior characteristics included smoking (never smoker/past
smoker/current smoker) and alcohol use in the past month (yes/no) and
self-treatment(yes/no). Participants were considered to have self-
treatment if they used either traditional methods (like turmeric water,
“gurjo” Tinospora cordifolia, steam water) or allopathic drugs (like paraceta-
mol) to relieve the symptoms [29].

2.7. Statistical analysis

The participants' characteristics were presented in frequency and pro-
portion for categorical variables; mean and standard deviation for normally
distributed numerical variables; and median (interquartile range) for non-
normally distributed numerical variables. The Clopper-Pearson [30] and
Goodman method [31] were used to determine confidence intervals (CI)
around binomial and multinomial variables respectively. We utilized a uni-
variate and multivariate logistic regression analysis to determine associa-
tion of depression, anxiety and stress related symptoms with COVID-19
symptoms. The comorbid conditions were also considered. In the multivar-
iate model, the association of depression, anxiety and stress related symp-
toms with COVID-19 symptoms and comorbid condition was determined
after adjusting for sociodemographic variables (age, gender, ethnicity, mar-
ital status, poverty level, education level), smoking status andself-
treatment. Crude odds ratio (cOR) and adjusted odds ratio (aOR) with
95% CI were presented. We analyzed data using R-programming software
(R-version:4.0.3) [32].

3. Results

We approached 521 home isolated COVID-19 patients via telephone, of
which 409 (78.5%) responded to our survey and 402 (98.3%) were eligible
in the study. Table 1 presents the characteristics of surveyed participants.
The age of the participants ranged from 18 to 87 years with a mean age
of 36.7 (SD) where about two-thirds were male. The majority were Brah-
min and Chhetri (77.4%), followed by Adibasi/Janajati (8.5%). The mean
monthly income of the participants was NRs. 44,311.0 ± 34,983.1. The
majority of the home isolated patients (91.0%) were non-smokers and
0.7% consumed alcohol in the past one week. About 42.0% experienced
COVID-19 related symptoms in the past week and 309 (76.9%) participants
were using self-treatment.

Fig. 1 shows the prevalence of different levels of the severity of depres-
sion, anxiety, and stress symptoms among home isolated COVID-19 pa-
tients of Karnali province. Of the total participants, 8.0% (95% CI: 5.5 to
3

11.1) had depression symptoms, 11.2% (95% CI: 8.3 to 14.7) had anxiety
symptoms and 4.0% (95% CI: 2.3 to 6.4) had stress symptoms.

Table 2 shows the univariate and multivariate logistic regression to de-
termine association of presence of comorbidity and COVID-19 symptoms
with depression symptoms among home isolated COVID-19 patients in
Karnali province. Univariate analysis showed significant positive associa-
tion of depression symptoms with both presence of comorbid condition
(cOR = 8.05 (95% CI: 3.61 to 17.92); p < 0.01) and COVID-19 symptoms
(cOR = 4.01 (95% CI: 1.80 to 8.91); p < 0.01). Symptomatic patients had
twice higher odds of having depression symptoms compared to those who
were asymptomatic (aOR: 2.86; 95% CI: 1.10 to 7.44, p-value:0.03) after
adjusting age, gender, monthly family income, marital status, type of fam-
ily, ethnicity, education level, presence of the comorbid condition, smoking
status, and presence of self-treatment.

Table 3 shows the univariate and multivariate logistic regression to de-
termine association of presence of comorbidity and symptoms with anxiety
symptoms among home isolated COVID-19 patients in Karnali province. In
univariate analysis and multivariate analysis, anxiety symptoms were posi-
tively associated with presence of comorbidity and COVID-19 symptoms.
The participants with at least one COVID-19 symptoms in the past week
were four times more likely (aOR: 3.81; 95% CI: 1.62–8.93; p-value:
<0.01) to have anxiety symptoms compared to those without symptoms
and participants having comorbid conditions were three times more likely
(aOR: 2.92; 95% CI: 1.09–7.80; p-value: 0.03) to have anxiety symptoms
after adjusting for age, gender, monthly family income, marital status,
ethnicity, education level, smoking status and presence of self-treatment.

Table 4 shows the univariate and multivariate logistic regression to de-
termine association of presence of comorbidity and symptoms with stress
symptoms among home isolated COVID-19 patients in Karnali province.
In univariate analysis, stress symptoms was positively associated with pres-
ence of comorbidity and symptoms. The participants with at least one
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Fig. 1. Prevalence of depression, anxiety, and stress symptoms (n = 402).

Table 2
Factors associated with depression symptoms among home isolated COVID-19 patients Karnali province (n = 402).

Variables Depression symptoms
n(%)

cOR (95% CI) p-value aOR (95%CI)⁎ p-value

Presence of Comorbidities
Absent 19(5.3) 1 1
Present 13(31.0) 8.05 (3.61–17.92) <0.01 2.96 (0.99–8.85) 0.05

Presence of COVID-19 symptoms
No 9(3.8) 1 1
Yes 23(13.8) 4.01((1.80–8.91) <0.01 2.86 (1.10–7.44) 0.03

n: frequency; cOR: crude Odds Ratio; aOR: adjusted Odds Ratio; CI: Confidence interval.
Bold indicates statistically significant at 95%CI.
⁎ Adjusting variables: age, gender, monthly income, marital status, family type, ethnicity, education level, smoking status, and presence of self-treatment.

Table 3
Factors associated with anxiety symptoms among home isolated COVID-19 patients Karnali province (n = 402).

Variables Anxiety symptoms
n (%)

cOR (95% CI) p-value aOR(95%CI) ⁎ p-value

Comorbidities
Absent 27(7.5) 1 1
Present 18(42.9) 9.25(4.47–19.12) <0.01 2.92(1.09–7.80) 0.03

COVID-19 symptoms
No 13(5.5) 1 1
Yes 32(19.2) 4.05(2.05–7.98) <0.01 3.81(1.62–8.93) <0.01

n: frequency; cOR: crude Odds Ratio; aOR: adjusted Odds Ratio; CI: Confidence interval.
Bold indicates statistically significant at 95% CI.
⁎ Adjusting variables: age, gender, monthly family income, marital status, type of family, ethnicity, education level, smoking status and self-treatment.
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COVID-19 symptoms in the past week were 7.78 times more likely
(aOR: 7.78; 95% CI: 1.43–42.28; p-value:<0.02) to have stress symptoms
compared to those without any COVID-19 symptoms after adjusting for
age, gender, monthly family income, marital status, ethnicity, education
level, smoking status, and presence of self_treatment.

4. Discussion

Our results showed that depression, anxiety, and stress related symp-
toms were prevalent among the home isolated patients of Karnali province.
The most common was anxiety symptoms affecting 11.0% of the study
4

population, followed by depression affecting 8.0% and stress affecting 4%
of the study population. Depression, anxiety, and stress were positively as-
sociated with the presence of COVID-19 symptoms. In addition, anxiety re-
lated symptoms were positively associated with the presence of comorbid
conditions.

The prevalence of depression and anxiety symptoms were higher in
home isolated COVID-19 patients in Nepal, compared to the general popu-
lation. The prevalence of depression and anxiety is estimated to be 3.2%
and 3.6%, respectively [33]. A study conducted among fever clinic atten-
dants in Nepal reported a similar prevalence of depression anxiety and
stress - 7.0%, 14.0%, and 5.0%, respectively [15]. This higher prevalence
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Table 4
Factors associated with stress among home isolated COVID-19 patients in Karnali province (n = 402).

Variables Stress symptoms
n(%)

cOR (95% CI) p-value aOR(95%CI) ⁎ p-value

Comorbidities
Absent 10(2.8) 1 1
Present 6(14.3) 5.83(2.00–16.98) 0.01 1.22(0.24–6.26) 0.81

COVID-19 symptoms
No 2(5.5) 1 1
Yes 14(19.2) 10.66(2.39–47.56) <0.01 7.78 (1.43–42.28) 0.02

n: frequency; cOR: crude Odds Ratio; aOR: adjusted Odds Ratio; CI: Confidence interval.
Bold indicates statistically significant at 95%CI.
⁎ Adjusting variables: age, gender, monthly family income, marital status, type of family, ethnicity, education level, smoking status, and self-treatment.
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might be attributable to experience due to COVID-19 infection [34]. The
SARS-CoV-2 (COVID-19) pandemic has resulted in increased levels of anx-
iety, depression, and stress around the globe because of different factors
like lockdown, grief, survivor guilt, unemployment, insecure employment
and economic loss [34].

The prevalence of depression symptoms, anxiety symptoms, and stress
were lower in our study compared to the COVID-19 patients in other coun-
tries. A study conducted among hospitalized and home isolated COVID-19
patients in Sharkia Governorate, Egypt reported the prevalence of depres-
sion and anxiety reported to be 69.7% and 32.6% respectively among
home isolated COVID-19 patients [35]. Similarly, a study conducted in
Iran reported the prevalence of “extremely severe” depression, anxiety
and stress symptoms to be 54.3% and 97.3%, 46.6% among positive pa-
tients [36]. According to a meta-analysis, the pooled prevalence of depres-
sion and anxiety symptoms among COVID-19 patients were 45% (95% CI:
37–54%), and 47% (95% CI: 37–57%) respectively [37] which was higher
compared to the findings of our study among home isolated COVID-19 pa-
tients [37]. This vast variance in prevalence might be explained by differ-
ences in study participants, circumstances, or the use of different
definitions and tools in the studies.

In our study, the presence of COVID-19 symptoms was associated with
the increased odds of depression symptoms, anxiety symptoms, and stress.
A cohort study in a Brazilian city showed a positive association of COVID-
19 symptoms with depression, anxiety, and post-traumatic stress [38].
A study showed that anxiety and depression might be triggered by
COVID-19 related symptoms such as fever and shortness of breath
[13]. In our study, anxiety symptoms and stress were found to be asso-
ciated with having comorbidity, which may be because of awareness
among the participants that comorbid patients have a higher risk of
mortality due to COVID-19 [39,40] which contributed to their fear of
morbidity and mortality thus resulting in stress, anxiety symptoms,
and depression symptoms [34].

Our study has several strengths. This is one of the first studies reporting
the prevalence and factors associated with depression symptoms, anxiety
symptoms, and stress among home isolated COVID-19 patients in Nepal.
We used a pre-tested validated standard Nepali-translated DASS-21 scale
to estimate depression symptoms, anxiety symptoms and stress levels
among participants of the study. The collected data were cross-checked
for cleanliness and errors at the end of every week. However, there were
some limitations. First, we could not establish the directionality of the
risk associations because of the cross-sectional nature of the study. Sec-
ond, generalizability of the study is limited to western Nepal rather than
overall Nepal. Third, comorbidity status of the patients was self-
reported whichmay have been underestimated since somemay be undi-
agnosed comorbid conditions. Self-reported symptomatic status of
home isolated patients may have been underestimated because of risk
of recall bias. Fourth, pre-existing mental health status like depression,
anxiety, and stress was not assessed. Finally, we could not measure and
adjust childhood adversity, social support, perceived stress, perceived
stigma and occupation-related factors like job insecurity and family
work balance that can potentially affect mental health resulting in de-
pression symptoms, anxiety symptoms, and stress [41].
5

5. Conclusion

The prevalence of depression symptoms, anxiety symptoms, and stress
among home isolated COVID-19 patients of Karnali province were com-
mon. Theywere positively associatedwith the presence of COVID-19 symp-
tomswhereas anxiety symptomswith comorbid status. One key implication
of this study is that, in this global COVID-19 pandemic, Nepal government
should provide timely counseling and psychological support to those who
are already affected with depression symptoms, anxiety symptoms and
stress; and those under high-risk like those with comorbidities and
COVID-19 symptoms to maintain a high level of mental health among
home isolated COVID-19 patients.
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