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Abstract

Background: Pregnant women may be more vulnerable than others to the psychological and social effects of
the coronavirus disease 2019 (COVID-19) pandemic. In this study, we try to answer the question - is the
modified distress thermometer (m-DT) useful for screening pregnant women with COVID-19 for
psychological distress?

Methods: We have used the m-DT to screen pregnant women with COVID-19 for psychological distress. A
total of 112 pregnant women with COVID-19 were prospectively enrolled. The study participants were asked
to rate their distress in the past three days on an 11-point visual analog scale ranging from 0 (no distress) to
10 (extreme distress). They were then asked to fill in the problem list (PL) which accompanied the visual
image of the m-DT. To explore the association between these scores and the clinical variables, binary logistic
regression tests were carried out.

Results: Sixty-eight percent (76/112) of the study subjects experienced significant (m-DT score > 4) COVID-
19-related distress. Regression analysis showed that m-DT score of >4 had statistically significant
associations with gravida status length of quarantine time, the presence of chronic medical or respiratory
disease, fears, worry, shortness of breath, and sleep. Multivariable analysis confirmed that the presence of
chronic respiratory disease, shortness of breath, and sleep were independent factors associated with
significant distress in pregnant women with COVID-19.

Conclusion: With the use of m-DT, two-thirds of pregnant women with COVID-19 experienced significant
distress. This distress was significantly related to older age, multigravida, exposure to longer quarantine
time, presence of underlying medical disorder, and the presence of chronic respiratory disorders. The
presence of chronic respiratory disease, shortness of breath, and sleep disturbance were independent factors
associated with significant distress in pregnant women with COVID-19.

Categories: Family/General Practice, Psychology, Pulmonology
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Introduction

The coronavirus disease 2019 (COVID-19) affected virtually all countries and had posed a significant threat
to the health of the global population, with considerable direct and indirect psychological and social

effects [1,2]. Some groups, like pregnant women, may be more vulnerable than others to the psychosocial
effects of the pandemic [3,4]. Additional risk factors for mental health affection include the drawbacks of the
economic downturn, as well as the consequences of quarantine and its closely associated social and physical
distancing [2,5,6]. Notably, COVID-19 has resulted in an increase in symptoms of various psychiatric
disorders like depression, anxiety, post-traumatic stress disorder (PTSD), and obsessive-compulsive disorder
(OCD) [7,8]. Because of COVID-19, healthcare deliveries across the world had to be modified to
accommodate COVID-19 guidelines, which put added stress on the health care system [9,10]. Moreover, a lot
of panics and increased anxiety across the globe have occurred recently after an announcement by the WHO
about the COVID-19 variant of concern or Omicron [11].

The importance of screening cancer patients for psychological distress using valuable tools, like distress
thermometer (DT) is well established [12,13]. This had led us to the idea of adopting a modified version of
this DT (m-DT) to screen adults with suspected or confirmed COVID-19 for psychological distress [14]. With
the m-DT, we have seen that 60% of adult Egyptian COVID-19 patients experienced significant distress [14].
Therefore, in the current study, we aimed to evaluate the utility of this modified DT (m-DT) as a screening
tool for evaluating psychological distress among pregnant women with COVID-19.

Materials And Methods
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Study population

Enrollment included Egyptian pregnant women who fulfilled the national criteria of suspected or confirmed
cases of COVID-19 and managed as outpatients or admitted at the obstetrics and gynecology department of
a university hospital in isolation rooms with an adequate command of speaking and reading the Arabic
language were prospectively enrolled in the current study [15]. Subjects with a history of or undergoing
current treatment for psychiatric illness and those who did not consent to participate in the study were
excluded. Standard sociodemographic data of the enrolled subjects were collected including age, education
level, and occupation. Medical records were reviewed for obstetric history, past medical history, vaccination
history, history of recent travel, and history of quarantine.

The study objectives and procedures were fully explained to eligible subjects. The necessary infection
prevention and control measures for handling patients with COVID-19 were undertaken and the person
carrying the questionnaire wore full personal protective equipment (PPE) [15]. Ethical approval was obtained
from the local institutional review board. Written consent has been obtained from the subjects for carrying
out the study procedures.

Modified distress thermometer (m-DT)

As shown in our recent publication [14], we have utilized the m-DT to screen the enrolled pregnant women
for psychological distress, with the use of a cutoff score of >4 for significant distress [12,14]. The patients
were screened at their first outpatient/emergency department visit or inpatient admission. As the m-DT
includes an 11-point visual analog scale ranging from 0 (no distress) to 10 (extreme distress), the study
subjects were asked to rate their distress in the past three days on this scale (Figure 1) [14].

Modified Distress Thermometer and Problem List for COVID-19 Patients

DISTRESS THERMOMETER PRDFEM LIST )
Please indicate if any of the following has been a problem for you

in the past 3 days including today.
Be sure to check YES or NO for each.

Distress is an unpleasant experience of a mental, physical, social,
or spiritual nature. It can affect the way you think, feel, or act.
Distress may make it harder to cope with having COVID-19 and/or
its symptoms
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how much distress you have been experiencing in the past 3 days
including today

Emotional Problems
Depression
Fears

Sadness

Worry

Loss ofinferestin
usual activities

DDDDDDﬁ

o
a
a
O Nervousness.
a
a
a

Extreme distress 10

Physical Problems
Cough

Shortness of breath
Sore throat
Headache

Chest pain

Anosmia

Myalgia

Diarrhea
Eating/Anorexia
Fafigue

Fever
Memory/concentration
Nausea/omiting
Nose dry/congested
Pain/Body aches
Sleep

o~ o @
|
I
<
m
@
=
Q

w
fooooo000g0gO0C0D0D000OQ

No distress

ooopoocopopoPfO0OD0DDODO0OO

FIGURE 1: Modified distress thermometer and problem list

COVID-19: coronavirus disease 2019

The image is obtained with permission from Mohamed et al. [14].

Patients were then asked to fill in the problem list (PL) which accompanied the visual image of the m-DT.
This implies that they have to check, whether or not (yes/no), during the previous three days, they have any
of the problems listed (Figure I). A research assistant helped those illiterate patients to rate their distress
and fill in the PL. Correlation between the PL and m-DT was carried out to identify the nature of distress
and related factors.

Statistical analysis

The following parameters were explored using descriptive statistical analysis: the frequency distribution of
the m-DT, the median score, the mean score, and the standard deviation. All p-values were two-tailed. A
p<0.05 was considered statistically significant. Binary logistic regression test was carried out to explore the
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association between the m-DT cutoff scores of 4 and the demographic and clinical variables, while binary
and multivariable logistic regression tests were used to analyze the association between these scores and
individual items in the PL [12,14]. We have used the Statistical Package for Social Science (SPSS) version 24
(Chicago, IL: SPSS Inc.) for data analysis.

Results
Clinical and Sociodemographic characteristics

A total of 112 patients were prospectively enrolled. The median age was 29 (range: 19-44) years. Sixty-eight
percent (76/112) of the study subjects experienced significant (m-DT score > 4) COVID-19-related distress.
Fifty-six percent (63/112) of patients had chronic underlying medical diseases, among which 86% (54/63)
had chronic respiratory diseases. The latter included 85% (46/54) patients with asthma, 7% (4/54) with
interstitial lung disease (ILD), 4% (2/54) with bronchiectasis, and 4% (2/54) with post-pulmonary
tuberculosis (TB) pleuropulmonary sequelae, respectively.

There were significant differences between those with and without significant distress with regards to age
groups, gravida status, length of quarantine, presence of underlying medical disorder, and presence of
chronic respiratory disorders. Table I shows these data.
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Characteristic Overall (N= 112 (%) m-DT cut off 24 N=76 (68%) m-DT cutoff < 4 N= 36 (32%) p-Value
Age in years

Median (range) 29.0 (19.0-44.0) - -

0.128
Mean + SD 29.8£6.1 32272 30.7+6.8
Age groups (years)
< 35 years 72 (64) 54 (71) 18 (50)

0.032
2 35 years 40 (36) 22 (29) 18 (50)
Gravida
Primigravida 55 (49) 32 (42) 23 (64)

0.043
Multigravida 57 (51) 44 (58) 13 (36)
Gestational age
< 24 weeks 63 (56) 43 (57) 20 (56)

0.919
> 24 weeks 49 (44) 33 (43) 16 (44)
Educational level
Non-educated 47 (42) 27 (35) 20 (56)

0.065
Educated 65 (58) 49 (65) 16 (44)
Occupation
House-wife 44 (39) 30 (39) 14 (39)

0.953
Working 68 (61) 46 (61) 22 (61)
Length of quarantine
< 3 months 51 (45) 28 (37) 23 (64)

0.008
> 3 months 61 (55) 48 (63) 13 (36)
Underlying chronic disease
Present 63 (56) 50 (66) 13 (36)

0.004
Absent 49 (44) 26 (34) 23 (64)
Type of chronic disease
Respiratory 54 (48) 46 (63) 8 (22)

<0.001
Non-respiratory 58 (52) 30 (37) 28 (78)

TABLE 1: Sociodemographic characteristics of the study subjects (n=112) and their association
with m-DT score 24*

*P-value <0.05.

m-DT: modified distress thermometer

Data from m-DT and PL analysis

The most frequent problems experienced by the study subjects and reported on the practical domain of the
PL were, in descending order, worry (55.3%), shortness of breath (54.4%), depression (52.6%), chest pain
(51.7%), and loss of interest, eating/anorexia, and nausea/vomiting (50.8% for each) (Table 2).
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Problems list No. of patients Percentage (%)
Worry 62 55.3
Shortness of breath 61 54.4
Depression 59 52.6
Chest pain 58 51.7
Loss of interest 57 50.8
Eating/anorexia 57 50.8
Nausea/vomiting 57 50.8

TABLE 2: The most frequent problem list items among the studied subjects (n= 112)

Association between m-DT and the sociodemographic data and PL
items

Table 3 details the association between m-DT and both the sociodemographic data and PL items. Binary
logistic regression showed that m-DT score of 4 or more had statistically significant associations with eight
items; gravida status length of quarantine time, the presence of chronic medical or respiratory disease, fears,
worry, shortness of breath, and sleep disturbances.

i Item present m-DT cut-off 24 N=76 m-DT cut-off <4 N= 36 Adjusted OR
Problem list OR (95% ClI)
(%) (68%) (32%) (95% CI)
Sociodemographic factors
0.898 (0.179-
Age groups (= 35 years) 40 (36) 22 (29) 18 (50) -
0.925)
) ) . 2.433 (1.073-
Gravida (multigravida) 57 (51) 44 (58) 13 (36) -
5.515)*
Gestational age (= 24 49 (44) 33 (43) 16 (44) 0.990 (0.432-
weeks) 2.132)
Educational level (non- 47 (42) 27 (36) 20 (56) 1.869 (0.988-
educated) 4.764)
Length of quarantine (> 3 61 (54) 48 (63) 13 (36) 3.033 (1.330-
months) 6.917)*
o 3.402 (1.485-
Chronic disease (present) 63 (56) 50 (66) 13 (36) -
7.794)**

Respiratory di 5.367 (2.159 - 9.692 (2.232-
espiratory disease 54 (48) 46 (61) 8 (22) ( (
(present) 13.339)** 42.090)**

Emotional problems
1.381 (0.623-
Depression 59 (53) 42 (55) 17 (47) ( -
2.987)
2.741 (1.163-
Fears 49 (44) 39 (51) 10 (28) -
6.456)*
1.018 (0.456-
Nervousness 47 (42) 32 (42) 15 (42) ( -
2.275)
0.522 (0.234-
Sadness 50 (45) 30 (39) 20 (56) ( -
1.162)
1.884 (0.168-
Wi 62 (55 49 (64 13 (36 -
orry (55) (64) (36) 0.087)"
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Loss of interest 57 (51) 33 (43) 24 (67) 8223)(0.195- i
Physical problems
1.450 (0.723- 6.991 (1.937-
Cough 56 (50) 41 (54) 15 (42) o) Bty
Shortness of breath 61 (54) 43 (56) 18 (50) :98824()?1*168- i
Sore throat 50 (45) 37 (49) 13 (36) ;:%3)(0.743- )
Headache 51 (46) 36 (48) 15 (42) ;:zgs)(0.566- i
Chest pain 58 (52) 40 (53) 18 (50) 2:2‘212)(0.503- i
Anosmia 54 (48) 32(42) 22 (61) ?:gig)(O.Z%- i
Myalgia 54 (48) 34 (45) 20 (56) ?E;‘g)(o-wz = i
Diarrhea 43 (38) 22 (29) 21 (58) 2:222)(0.508- i
Eating/anorexia 57 (51) 34 (45) 23 (64) ?:322)(0'202' .
Fatigue 52 (46) 29 (38) 23 (64) g:jgj)(o.wfs- i
Fever 54 (48) 38 (50) 16 (44) ;:;2‘2’)(0'564' .
Memory/concentration 46 (41) 27 (36) 19 (53) (1):41121;)(0.220- i
Nausea/vomiting 57 (51) 32 (42) 25 (69) (1):32673)(0.217- i
Nose dry/congested 56 (50) 31 (41) 25 (69) 8:;8;)(0.130- )
Pain/body aches 49 (44) 29 (38) 20 (56) ?:fgg)(0.221- i
Sleep 52 (46) 45 (59) 7 (19) 5135014512()2**341- ?;Zgz(;*.uis-

TABLE 3: Logistic regression analysis for the sociodemographic variables and PL items of
COVID-19 patients

*P-value <0.01.
**P-value <0.001.

OR: odds ratio; PL: problem list; COVID-19: coronavirus disease 2019

After adjustment to the sociodemographic and clinical characteristics, the multivariable analysis confirmed
that the presence of chronic respiratory disease, shortness of breath, and sleep were independent factors
associated with significant distress in COVID-19 patients. The adjusted odds ratios (95% confidence
interval) for these items were 9.692 (2.232-42.090), 6.991 (1.937-25.227), and 5.235 (1.473-18.602) for the
presence of chronic respiratory disease, shortness of breath, and sleep disturbances, respectively.

Discussion
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The originally adopted distress thermometer is a single-item tool that uses a point Likert scale resembling a
thermometer, where the patient rates his/her level of distress over the past week [16,17], proved useful for
screening cancer patients for psychological distress [12,13]. As an essential part of the assessment, a 39-item
supplemental problem list (PL) of potential sources of distress was incorporated into DT to assist the
provider in identifying distress [12,13,16,17].

Despite these advantages, it came to our mind that modifying this DT and its PL into a more practical and
less-time consuming list of only emotional and physical items that are directly related to impacts of the
COVID-19 pandemic would result in a utilizable tool for assessment of COVID-19 patients. With this
modified DT, our previous work had shown a high prevalence (60%) of distress among adult COVID-19
patients [14].

In the current study, this m-DT has been used among pregnant women with COVID-19 revealed that two-
thirds of the enrolled women experienced significant COVID-19-related distress. This psychological distress
can be related to pregnancy itself, or COVID-19 alone. The combination of pregnancy and COVID-19 can
logically explain the high prevalence of psychological distress among pregnant females [2,3,18].

Pregnancy and childbirth typically are associated with positive emotions and with motherhood. Risk factors
for pregnancy-related psychopathology include unplanned pregnancy, stress associated with having
common medical complications, fear of childbirth, peripartum cardiomyopathy, and pregnancy loss [18].
Despite the fact that COVID-19 has been around for more than two years, it still represents a real stressful
condition, since it affects all body systems and no one is 100% immune [19,20].

The sociodemographic data showed that older age, multigravida, exposure to longer quarantine time,
presence of underlying medical disorder, and the presence of chronic respiratory disorders were associated
with significant distress. An m-DT cut-off score of 4 has been used in the current study. Our experience in
using that cut-off score confirms that it brings the needed combination of sensitivity and specificity [14].
This is optimally needed to avoid over-misdiagnoses due to false-positive results [12-14]. Notably,
nondistressed patients can be burdened with unnecessary interventions with high false-positive screening
results.

The association between m-DT and both the sociodemographic data and PL items has shown interesting
results. Multivariable analysis confirmed that the presence of chronic respiratory disease, shortness of
breath, and sleep disturbance, were independent factors associated with significant distress in pregnant
women with COVID-19. These results are in agreement with those reported for the COVID-19 pandemic
[1,5], and the data we had reported previously using the m-DT [14]. Taking into consideration that chronic
respiratory diseases are risk factors for severe COVID-19 disease, it seems logical that pregnant women with
chronic respiratory disease and/or shortness of breath had significant COVID-19-related distress [3,21].
Sleep disturbance during COVID-19 has a multifactorial etiology and may contribute to poor quality of life,
tolerance of treatment, and the development of depression [13].

Findings of the current study support those that contribute to the mental symptoms and disorders which
arise during the COVID-19 pandemic to biological [22] and psychosocial factors [5,20,23,24]. Moreover, our
findings confirm the importance of “early” screening of pregnant women with COVID-19 for emotional
distress, using a simple and valid tool like m-DT. This could have important clinical implications. Healthcare
providers should be sensitive to the distress and anxiety experienced by pregnant women with COVID-19, so
that appropriate psychiatric referral could take place [3,18-23]. Furthermore, the current study could have
important clinical implications. The COVID-19 pandemic may increase the risk of suicidal ideation and
behavior, where suicidality related to COVID-19 may be due to the hardships imposed by the pandemic,
including economic privation, side effects of the quarantine and social isolation, reduced access to general
medical and mental health care, and the stigma of having COVID-19 [25]. Despite that this is a prospective
study with enrolled relatively good number of pregnant women, it could not be without limitations.

Limitations

The study was carried out at a single center. Also, there is a possible convenience sampling which may affect
the generalizability of the study findings to all pregnant women with COVID-19. Further studies are needed
to implement screening more pregnant women for distress using m-DT.

Conclusions

With the modified distress thermometer (m-DT), two-thirds of pregnant women with COVID-19 had
significant distress. This distress was significantly related to older age, gravida status, exposure to longer
quarantine time, the presence of underlying medical disorder, and the presence of chronic respiratory
disorders. The presence of chronic respiratory disease, shortness of breath, and sleep disturbance were
independent factors associated with significant distress in pregnant women with COVID-19. We recommend
further larger studies implementing this m-DT.
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Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Faculty of Medicine,
Assiut University issued approval #11225. Animal subjects: All authors have confirmed that this study did
not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.
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