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Abstract: Background and Objectives: The COVID-19 pandemic has negatively impacted the health care
system. Front-line health care workers (HCWs) are at a higher risk of mental health adverse outcomes.
The aim of this study was to evaluate the frequency of the symptoms of depression and anxiety
and associated demographic and occupational factors among front-line HCWs in Latvia. Materials
and Methods: A cross-sectional quantitative study was performed in a population of HCWs during
the first wave of the COVID-19 pandemic in Latvia. The participants were interviewed between 28
April 2020 and 2 June 2020. Answers from 864 HCWs were obtained. The participants reported their
demographics, work-related information, contacts with COVID-19-positive patients and completed
two standardised questionnaires that assessed the symptoms of anxiety (GAD-7) and depression
(PHQ-9). The gathered data were analysed by a chi-squared test and binary logistic regression.
The data analysis was performed using SPSS v25. Results: A total of 209 (24.8%) participants had
depression symptoms and 145 (17.2%) had anxiety symptoms. Health care workers older than 50
had a lower risk of both depression (OR 0.422 (95% CI, 0.262–0.680)) and anxiety (OR 0.468 (95%
CI, 0.270–0.813)). General practitioners had more frequent symptoms of depression and anxiety
than participants who worked at hospitals (32.8% (n = 63) versus 19.4% (n = 73) and 27.1% (n = 52)
versus 10.3% (n = 39), respectively (p = 0.037; p < 0.000)). Working more than 48 h during the
week was associated with a higher risk of depression (OR 2.222 (95% CI, 1.315–3.753)) and anxiety
(OR 2.416 (95% CI, 1.272–4.586)). Conclusions: The vulnerability of the health care system before
the COVID-19 pandemic led to significant mental health adverse outcomes of HCWs during the
COVID-19 pandemic in Latvia. A further cohort study is needed to evaluate the dynamics of mental
health and other predisposing factors of HCWs.
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1. Introduction
The World Health Organisation (WHO) on 11 March 2020 declared the novel coronavirus (COVID-19) outbreak a global pandemic [1]. An emergency situation due to the
first wave of the COVID-19 infection in Latvia was declared on 12 March 2020 and it lasted
until 10 June 2020 [2]. During the first COVID-19 wave, Latvia was called a success story
in controlling COVID-19 infection among European Union countries because the number
of COVID-19 patients was relatively small and the infection was well-controlled [3]. As
of 15 June 2020, 1111 confirmed cases of COVID-19 and 30 deaths had been reported in
Latvia [4].
The health care system in Latvia before the COVID-19 pandemic lagged behind the European average level regarding the health workforce. A shortage of doctors and especially
nursing staff as well as underpayment, difficult working conditions and comparatively
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low financing of the health system were just a few of the problems taking place for a long
time [5]. It led to an increased burnout risk of health care workers (HCWs) even before the
COVID-19 pandemic.
The importance of the mental health status of HCWs raises questions about how much
it affects the health care system [6]. Poor mental health of HCWs is associated with a higher
frequency of committed medical errors, which can lead to even worse outcomes in the
mental health of HCWs [7].
The first studies stated that the mental health of HCWs was affected during the COVID19 pandemic. Front-line HCWs were associated with a higher prevalence of depression and
anxiety [8]. HCWs in low- and middle-income countries experienced considerable adverse
mental health outcomes [9]. European and American quantitative studies also reported
moderate and high levels of stress, anxiety, depression, sleep disturbance and burnout with
diverse coping strategies and more frequent and intense symptoms among women and
nurses without conclusive results by age [10]. The majority of research on the mental health
of HCWs is from countries with a high COVID-19 impact on the health care system [8,11].
In countries with a lower COVID-19-caused health care burden (such as Cyprus), mental
health issues were less frequent but still alarming [12]. The latest studies have confirmed
that front-line HCWs are more likely to experience symptoms of depression and anxiety.
Global anxiety rates are higher among nurses but depression rates among physicians and
nurses are similar [13,14].
The aim of this study was to evaluate the frequency of the symptoms of depression
and anxiety as well as the associated demographic and occupational factors among health
care workers during the first wave of COVID-19 in Latvia.
2. Materials and Methods
2.1. Ethics
This study was approved on 20 April 2020 by the Research Ethics Committee of Riga
Stradin, š University, Latvia, protocol number 6-1/04/1. Electronic or written informed
consent for participation in the study was obtained from each participant. The participants
could withdraw themselves from the survey at any time without providing any justification.
2.2. Study Design and Sampling
This was a cross-sectional quantitative study. The participants were interviewed at
various timepoints between 28 April 2020 and 2 June 2020 during the first wave of COVID19 in Latvia. We assumed that different timepoints during the relatively short period were
not associated with changes over time. The participants were selected by a non-probability
sampling approach. Physicians, physician assistants, nurses and other health care workers
(nursing assistants, physiotherapists, dental technicians, medical students, etc.) were
recruited from the intensive care departments and patient admission departments from
three University hospitals and fourteen regional hospitals as well as from state emergency
medical services, family physician practices and Riga Stradin, š University’s Institute of
Stomatology. All centres were in Latvia. Therefore, all areas of the health care system were
included and represented to provide a generalised impression of the mental health status
in various workplaces during the first wave of COVID-19. This study was carried out by
interviews using self-addressed questionnaires in a paper format and a REDCap web-based
format. The format depended on the internal rules of the specific medical institution based
on the personal contact limitations because of COVID-19.
2.3. Inclusion Criteria
Only HCWs who worked as health care workers in the previously stated health care
institutions during the first wave of the COVID-19 pandemic were voluntarily included in
this study.
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2.4. Measurement Tools
The participants reported their demographics, work-related information and contacts
with COVID-19-positive patients and then filled in two standardised questionnaires that
assessed the symptoms of anxiety (GAD-7) and depression (PHQ-9).
The survey included individual characteristics such as sex (male/female), age, education (≤ undergraduate or ≥ postgraduate), relationship status (married, in a relationship,
single), occupation (physician, physician assistant or nurse, other), work experience, workplace (hospital, state emergency medical service (SEMS), general practitioner practice
(GP), Riga Stradin, š University Institute of Stomatology (Stomatology)) and working hours
during the previous week.
The participants were asked whether they had been in contact with patients with a
suspected or confirmed COVID-19 infection.
The current mental status was assessed by assessment tools in the Latvian language.
A validated Latvian version of the 9 item Patient Health Questionnaire (PHQ-9; range,
0–27) was used to assess the symptoms of depression. The results of the questionnaire were
categorised as follows: none (0), subclinical (1–4), mild (5–9), moderate (10–14), moderately
severe (15–19) and severe (20–27) depression [15]. The cut-off score for clinically significant
depression was 10 [16].
The 7 item Generalized Anxiety Disorder (GAD-7) scale (range, 0–21) was used to
assess the symptoms of anxiety [17,18]. The results of the questionnaire were categorised
as follows: normal (0–4), mild (5–9), moderate (10–14) and severe (15–21) anxiety. The
cut-off score for clinically significant anxiety was 10 [19].
2.5. Study Population
Answers from 864 HCWs were obtained (age 19–82). Out of them, 20 HCWs were
excluded from the analysis because they did not match the inclusion criteria (Table 1).
Table 1. Descriptive statistics of demographic characteristics and occupational information for the total sample.

No. (%)

Occupation

Characteristic

Total

Physician

Nurse/Physician
Assistant

Other

Overall

844 (100)

350 (41.5; 95% CI,
38.2−44.8)

384 (45.5, 95% CI,
42.1−48.9)

110 (13.0; 95% CI,
10.7−15.3)

127 (15.0; 95% CI,
12.6−17.4)
710 (84.1; 95% CI,
81.6−86.6)

56 (16.1, 95% CI,
12.2−20.0)
292 (83.9; 95% CI,
80.0−87.8)

45 (11.8; 95% CI,
8.6−15.0)
337 (88.2, 95% CI,
85.0−91.4)

26 (24.3, 95% CI
16.3−32.3)
81 (75.7, 95% CI,
67.7−83.7)

40.0 (IQR
29.0−54.0)

46.0 (IQR
32.0−57.0)

38.0 (IQR
28.0−51.0)

32.0 (IQR
23.0−46.0)

360 (42.7, 95% CI,
39.4−46.0)
281 (33.3, 95% CI,
30.1−36.5)
197 (23.3, 95% CI,
20.4−26.2)

182 (52.4, 95% CI,
47.2−57.6)
99 (28.5, 95% CI,
23.8−33.2)
66 (19.0, 95% CI,
14.9−23.1)

150 (39.3, 95% CI,
34.4−44.2)
140 (36.6, 95% CI,
31.8−41.4)
92 (24.1, 95% CI,
19.8−28.4)

28 (25.7, 95% CI,
17.5−33.9)
42 (38.5, 95% CI,
29.4−47.6)
39 (35.8, 95% CI,
26.8−44.8)

81 (21.1, 95% CI,
17.0−25.2)
302 (78.9, 95% CI,
74.8−83.0)

81 (73.6, 95% CI,
65.4−81.8)
29 (26.4, 95% CI,
18.2−34.6)

Sex
Men
Women
Age, y
Relationship status
Married
In relationship, unmarried
Single
Education level
Undergraduate
Postgraduate

162 (19.2, 95% CI,
16.5−21.9)
681 (80.7, 95% CI,
78.0−83.4)

0 (0.0)
350 (100)
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Table 1. Cont.

No. (%)

Occupation

Characteristic

Total

Physician

Nurse/Physician
Assistant

Other

Work experience, y

13.0 (IQR 5.0−30.0)

20.0 (IQR 6.5−33.0)

13.0 (IQR 5.0−30.0)

4.0 (IQR 1.0−7.0)

Working hours during
previous week

48.0 (IQR
40.0−56.0)

40.0 (IQR
36.0−52.0)

48.0 (IQR
40.0−60.0)

48.0 (IQR
40.0−48.0)

497 (58.9, 95% CI,
55.6−62.2)
346 (41.0, 95% CI,
37.7−44.3)

172 (49.3, 95% CI,
44.1−54.4)
177 (50.7, 95% CI,
45.5−55.9)

253 (65.9, 95% CI,
61.2−70.6)
131 (34.1, 95% CI,
29.4−38.8)

72 (65.5, 95% CI,
56.6−74.4)
38 (34.5, 95% CI,
25.6−43.3)

377 (44.7, 95% CI,
41.3−48.1)
194 (23.0, 95% CI,
20.2−25.8)
43 (5.1, 95% CI,
3.6−6.6)
192 (22.7, 95% CI,
19.9−25.5)
36 (4.3, 95% CI,
2.9−5.7)

131 (37.4, 95% CI,
32.3−42.5)
17 (4.9, 95% CI,
2.6−7.2)
14 (4.0, 95% CI,
1.9−6.1)
165 (47.1, 95% CI,
41.−52.3)
21 (6.0, 95% CI,
3.5−8.5)

175 (45.6, 95% CI,
40.6−50.6)
151 (39.3, 95% CI,
34.4−44.2)
23 (6.0, 95% CI,
3.6−8.4)
27 (7.0, 95% CI,
4.4−9.6)
8 (2.1, 95% CI,
0.7−3.5)

71 (64.5, 95% CI,
55.6−73.4)
26 (23.6, 95% CI,
15.7−31.5)
6 (5.5, 95% CI,
1.2−9.8)

Contact with COVID-19
patient
Yes
No
Workplace
Hospital
SEMS
Hospital and SEMS
GP
Stomatology

0 (0)
7 (6.4, 95% CI,
1.8−11.0)

2.6. Data Analysis
A descriptive analysis of the demographic and work-related categorial factors (sex,
relationship status, education level, contacts with COVID-19 patients, occupation and
workplace) were reported as frequencies; scale factors (age, work experience, working
hours during the previous week) were assessed using the Shapiro–Wilk normality test
and were found not to be normally distributed so they were presented as medians with
interquartile ranges (IQR). Age, work experience and working hours during the previous
week were categorised for a further statistical analysis as follows: age 19–29, 30–39, 40–49,
>50 years; work experience <5, 5–10, 11–20, 21–30, < 30 years; working hours during the
previous week <40, 40–48, >48 h.
The categorical data were analysed using the chi-squared test and binary logistic
regression. A data analysis was performed using SPSS v25. The significance level was set
at 0.05 and all tests were two-tailed.
3. Results
3.1. Prevalence of the Symptoms of Depression and Anxiety
A total of 209 (24.8%) participants had clinically significant depression symptoms
(PHQ-9 score of at least 10 points) and 145 (17.2%) had clinically significant anxiety symptoms (GAD-7 score of at least 10 points). Men had more frequent moderate depression
(X2 (5; n = 828) = 11.3; p = 0.045). Participants in the age group 19–21 experienced more
frequent moderate depression (X2 (15; n = 822) = 31.5; p = 0.008).
Education level was found to be associated with the symptoms of depression and
anxiety. Postgraduate participants had more frequent depression and anxiety symptoms in
contrast to undergraduate participants (X2 (5; n = 834) = 25.4; p < 0.000; X2 (3; n = 838) = 12.8;
p = 0.005).
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The participant group with work experience of 21–30 years was associated with
more severe symptoms of anxiety than participants who had been working for more than
30 years (X2 (12; n = 830) = 25.6; p = 0.012).
Participants who worked at a GP had more frequent symptoms of depression and
anxiety than participants who worked at a hospital (32.8% versus 19.4% and 27.1% versus
10.3%, respectively) (X2 (20; n = 833) =32.7; p = 0.037; X2 (12; n = 837) = 40.3; p < 0.000).
Longer working hours were associated with the symptoms of depression; 34.1%
participants who worked more than 48 h during the previous week had symptoms of
depression versus 21.9% participants who worked 40–48 h during the previous week
(X2 (10; n = 807) = 31.8; p < 0.000). Participants who worked less than 40 h during the
previous week had less anxiety symptoms (10.9% (X2 (6; n = 810) = 21.4; p = 0.002)).
Contact with COVID-19 patients was not associated with a significant difference in
mental health status or severity of the symptoms of depression and anxiety between the
HCWs who were exposed to COVID-19 and those who were not exposed to COVID-19
(X2 (5; n = 834) = 2.0; p = 0.850; X2 (3; n = 838) = 0.03; p = 0.999) (Table 2).
3.2. Risk Factors of Clinically Significant Depression and Anxiety
A binary logistic regression was used in order to calculate the adjusted potential risk
factors for depression and anxiety (presented in Table 3).
HCWs who worked in a GP were more likely to experience depression (OR = 2.312;
95% CI, 1.248–4.282; p = 0.008) compared with HCWs who worked at SEMS. Working
more than 48 h per week was a risk factor for depression (OR = 2.222; 95% CI, 1.315–3.753;
p = 0.003) compared with working less than 40 h per week. Male HCWs were less likely to
experience anxiety (OR = 0.529; 95% CI, 0.288–0.970; p = 0.040) than females. HCWs aged
50 years or more had less chance of experiencing anxiety (OR = 0.468; 95% CI, 0.270–0.813;
p = 0.007) than younger HCWs. HCWs who worked in a GP were more likely to experience
anxiety (OR = 2.485; 95% CI, 1.256–4.917; p = 0.009) compared with HCWs who worked
at SEMS. HCWs who worked 40 h per week or more were at a greater risk of anxiety
(OR = 1.831; 95% CI, 1.017–3.296; p = 0.044) compared with working less than 40 h per
week (Table 3).
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Table 2. Severity of symptoms of depression and anxiety and associated demographic and occupational factors for the total sample.
No (%)

No (%)

Severity of Symptoms of Depression

Severity of Symptoms of Anxiety

None

Subclinical

Mild

Moderate

Moderately
Severe

Severe

62 (7.4)

272 (32.6)

292 (35.0)

132 (15.8)

55 (6.5)

22 (2.6)

Men

13 (10.2)

42 (33.1)

37 (29.1)

29 (22.8) *

5 (3.9)

1 (0.8)

Women

49 (7)

226 (32)

253 (36)

102 (14.6) *

50 (7.1)

21 (3.0)

19–29

11 (4.6)

69 (29.1)

80 (33.8)

50 (21.1) *

22 (9.3)

5 (2.1)

100 (41.8)

30–39

4 (2.3) *

58 (33.7)

68 (39.5)

28 (16.3)

11 (6.4)

3 (1.7)

78 (45.3)
63 (44.4)
140 (51.3)

Overall

X2 (df; n)

p Value

Normal

Mild

Moderate

Severe

388 (46.2)

306 (36.5)

101(12.0)

44 (5.2)

62 (48.8)

49 (38.6)

14 (11.0)

2 (1.6)

324 (46.0)

252 (35.7)

87 (12.3)

42 (6.0)

88 (36.8)

40 (16.7)

11 (4.6)

63 (36.6)

18 (10.5)

13 (7.6)

56 (39.4)

18 (12.7)

5 (3.5)

93 (34.1)

25 (9.2)

15 (5.5)

X2 (df; n)

p Value

4.5 (3; 832)

0.213

12.7 (9; 826)

0.177

12.8 (3; 838)

0.005

13.0 (6; 833)

0.043

6.8 (6; 839)

0.335

Sex
11.3 (5; 828)

0.045

Age, y

40–49

15 (10.6)

44 (31.2)

52 (36.9)

17 (12.1)

8 (5.7)

5 (3.5)

>50

29 (10.7) *

98 (36.0)

89 (32,7)

33 (12.1)

14 (5.1)

9 (3.3)

Undergraduate

22 (13.8) *

64 (40.0) *

53 (33.1)

14 (8.8) *

5 (3.1) *

2 (1.3)

Postgraduate

40 (5.9) *

208 (30.9) *

238 (35.3)

118 (17.5) *

50 (7.4) *

20 (3.0)

Married

27 (7.5)

115 (32.0)

127 (35.4)

63 (17.5)

20 (5.6)

7 (1.9)

In relationship,
unmarried

19 (6.9)

84 (30.7)

96 (35.0)

45 (16.4)

24 (8.8)

6 (2.2)

Single

15 (7.7)

71 (36.2)

68 (34.7)

22 (11.2)

11 (5.6)

Physician

17 (4.9) *

112 (32.1)

126 (36.1)

64 (18.3)

Nurse/physician
assistant

33 (8.8)

111 (29.5)

136 (36.2)

Other

12 (10.9)

49 (44.5) *

30 (27.3)

31.5 (15; 822)

0.008

Education level
92 (57.9) *

48 (30.2)

16 (10.1)

3 (1.9) *

295 (43.4) *

258 (38.0)

85 (12.5)

41 (6.0) *

152 (42.3)

137 (38.2)

53 (14.8) *

17 (4.7)

124 (44.4)

110 (39.4)

30 (10.8)

15 (5.4)

9 (4.6)

108 (55.4) *

57 (29.2) *

18 (9.2)

12 (6.2)

20 (5.7)

10 (2.9)

149 (42.7)

138 (39.5)

42 (12.0)

20 (5.7)

57 (15.2)

29 (7.7)

10 (2.7)

177 (46.6)

135 (35.5)

48 (12.6)

20 (5.3)

11 (10.0)

6 (5.5)

2 (1.8)

62 (56.4)

33 (30.0)

11 (10.0)

4 (3.6)

25.4 (5; 834)

0.000

Relationship status

11.1 (10; 829)

0.350

Occupation

19.4 (10; 835)

0.035
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No (%)

No (%)

Severity of Symptoms of Depression

Severity of Symptoms of Anxiety

None

Subclinical

Mild

Moderate

Moderately
Severe

Severe

<5

10 (5.5)

59 (32.6)

59 (32.6)

36 (19.9)

14 (7.7)

3 (1.7)

85 (47.0)

5–10

9 (4.4)

64 (31.5)

73 (36.0)

39 (19.2)

14 (6.9)

4 (2.0)

87 (42.4)

11–20

8 (6.6)

34 (28.1)

53 (43.8)

15 (12.4)

7 (5.8)

4 (3.3)

50 (41.0)

21–30

13 (9.4)

41 (29.7)

54 (39.1)

16 (11.6)

11 (8.0)

3 (2.2)

63 (45.7)

>30

21 (11.5)

68 (37.4)

52 (28.6)

24 (13.2)

9 (4.9)

8 (4.4)

Hospital

28 (7.6)

140 (37.8) *

129 (34.9)

48 (13.0) *

20 (5.4)

SEMS

15 (7.7)

48 (24.7) *

75 (38.7)

29 (14.9)

Hospital and
SEMS

2 (4.8)

16 (38.1)

13 (31.0)

GP

11 (5.8)

55 (28.8)

Stomatology

4 (11.1)

13 (36.1)

X2 (df; n)

p Value

Normal

Mild

Moderate

Severe

65 (35.9)

25 (13.8)

6 (3.3)

77 (37.6)

27 (13.2)

14 (6.8)

54 (44.3)

10 (8.2)

8 (6.6)

45 (32.6)

27 (19.6) *

3 (2.2)

97 (52.7) *

62 (33.7)

12 (6.5) *

13 (7.1)

5 (1.4) *

197 (52.7) *

138 (36.9)

27 (7.2) *

12 (3.2) *

19 (9.8) *

8 (4.1)

73 (37.8) *

79 (40.9)

29 (15.0)

12 (6.2)

8 (19.0)

3 (7.1)

0 (0)

23 (53.5)

10 (23.3)

8 (18.6)

2 (4.7)

62 (32.5)

41 (21.5) *

13 (6.8)

9 (4.7) *

76 (39.8) *

63 (33.0)

34 (17.8) *

18 (9.4) *

13 (36.1)

6 (16.7)

0 (0)

0 (0)

17 (47.2)

16 (44.4)

3 (8.3)

0 (0)

X2 (df; n)

p Value

25.6 (12; 830)

0.012

40.3 (12; 837)

0.000

21.4 (6; 810)

0.002

0.03 (3; 838)

0.999

Work experience, y

28.3 (20; 825)

0.103

Workplace

32.7 (20; 833)

0.037

Working hours during previous week
<40

17 (10.3)

52 (31.5)

63 (38.2)

23 (13.9)

5 (3.0) *

5 (3.0)

40–48

32 (8.1)

144 (36.6)

131 (33.3)

56 (14.2)

19 (4.8)

11 (2.8)

>48

7 (2.8) *

73 (29.3)

84 (33.7)

50 (20.1) *

29 (11.6) *

6 (0.4)

31.8 (10; 807)

0.000

86 (52.1)

61 (37.0)

12 (7.3) *

6 (3.6)

196 (49.9) *

124 (31.6) *

47 (12.0)

26 (6.6)

93 (26.9) *

107 (42.5) *

41 (16.3) *

11 (4.4)

230 (46.5)

179 (36.2)

60 (12.1)

26 (5.3)

158 (46.1)

126 (36.7)

41 (12.0)

18 (5.2)

Contact with COVID−19 patient
Yes

36 (7.3)

157 (31.9)

173 (35.2)

77 (15.7)

37 (7.5)

12 (2.4)

No

26 (7.6)

115 (33.6)

118 (34.5)

55 (16.1)

18 (5.3)

10 (2.9)

2.0 (5; 834)
* p < 0.05.

0.850
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Table 3. Binary logistic regression analyses for occupational risk factors associated with symptoms of depression and anxiety.
Depression

Anxiety

Adjusted OR (95% CI) *

p Value

Non-Adjusted OR (95% CI)

p Value

Adjusted OR (95% CI) *

p Value

Non-Adjusted OR (95% CI)

p Value

Sex
Women
Men

1 (reference)
0.937 (0.585−1.501)

0.787

1.161 (0.759−1.777)

0.491

1 (reference)
0.529 (0.288−0.970)

0.040

0.644 (0.368−1.124)

0.122

Age, y
19–29
30–39
40–49
>50

1 (reference)
0.557 (0.342−0.907)
0.497 (0.295−0.837)
0.422 (0.262−0.680)

0.019
0.009
0.000

0.671 (0.432−1.044)
0.562 (0.245−0.913)
0.539 (0.361−0.804)

0.077
0.020
0.002

1 (reference)
0.749 (0.430−1.302)
0.647 (0.360−1.164)
0.468 (0.270−0.813)

0.305
0.146
0.007

0.810 (0.493−1.332)
0.712 (0.414−1.227)
0.633 (0.401−0.999)

0.407
0.221
0.049

Occupation
Physician
Nurse/physician
assistant
Other

1 (reference)

1 (reference)

0.994 (0.644−1.534)

0.978

0.930 (0.668−1.295)

0.668

1.209 (0.727−2.012)

0.464

1.009 (0.690−1.475)

0.964

0.710 (0.365−1.382)

0.313

0.566 (0.327−0.980)

0.042

1.296 (0.614−2.737)

0.497

0.731 (0.397−1.345)

0.314

1 (reference)
2.312 (1.248−4.282)
0.896 (0.317−2.533)
0.721 (0.456−1.141)
0.684 (0.303−1.544)

0.008
0.835
0.163
0.360

1.213 (0.787−1.870)
0.493 (0.194−1.249)
0.606 (0.405−0.906)
0.874 (0.411−1.860)

0.382
0.136
0.015
0.727

1 (reference)
2.485 (1.256−4.917)
0.633 (0.167−2.406)
0.476 (0.281−0.808)
1.112 (0.490−2.526)

0.009
0.502
0.006
0.800

1.387 (0.867−2.218)
0.337 (0.098−1.154)
0.432 (0.267−0.696)
1.123 (0.511−2.468)

0.172
0.083
0.001
0.772

Working hours during previous week
<40
1 (reference)
40–48
1.073 (.0660−1.744)
>48
2.222 (1.315−3.753)

0.777
0.003

1.121 (0.714−1.758)
2.073 (1.305−3.564)

0.620
0.002

1 (reference)
1.831 (1.017−3.296)
2.416 (1.272−4.486)

0.044
0.007

1.863 (1.073−3.234)
2.123 (1.193−3.780)

0.027
0.010

Contact with COVID−19 patient
Yes
1 (reference)
No
0.821 (0.566−1.191)

0.299

0.931 (0.676−1.281)

0.660

1 (reference)
0.820 (0.539−1.248)

0.354

0.998 (0.686−1.422)

0.948

Workplace
SEMS
GP
Stomatology
Hospital
Hospital and SEMS

* Adjusted for all the factors included in the table.
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4. Discussion
This study revealed that 24.8% of HCWs had symptoms of depression and 17.2% had
symptoms of anxiety during the first COVID-19 wave in Latvia. The pooled prevalence
rate of depression in HCWs based on 57 cross-sectional studies was 24%, nearly the same
as in our study [13]. The pooled prevalence rate of anxiety in HCWs based on 71 studies
was higher than in our study at 25% [14]. Our results showed similar tendencies with
other cross-sectional studies conducted during the early stages of the COVID-19 pandemic
in the Europe region. In Italy, 24.73% HCWs had symptoms of depression and 19.80%
had symptoms of anxiety; the cut-off score for both scales—PHQ-9 and GAD-7—was 15
not 10 as it was in our study [11]. The results from a study in Spain showed that the
prevalence of depression among HCWs was 28.1% and anxiety was 22.5% [20]. A high
prevalence of anxiety and depression was also reported in Belgium [21]. During the first
COVID-19 wave, the number of COVID-19 patients was relatively small and the infection
was well-controlled in Latvia [3]. However, the depression and anxiety rates were not far
behind those countries that were hit hard by COVID-19. There are no data about the mental
health of HCWs before the COVID-19 pandemic but there are data about the general adult
population of Latvia. The prevalence of depressive episodes in patients of primary care
in Latvia before COVID-19 was 10.2% [22]. In our study, we saw relatively high rates of
depression and anxiety. It indicated a pre-existing overload of the health care system that
possibly led to the poor mental health of HCWs before COVID-19. The Latvian public
health care system is known by its severe underfunding and limited access to adequate
quality care for the population. The number of HCWs per population in Latvia is below
the European Union average and it leads to a high number of patients per one HCW. Low
salaries and difficult working conditions are the main reasons why Latvian well-qualified
HCWs seek workplaces elsewhere in Europe [5].
Early publications of the effects of the COVID-19 pandemic state that nurses, women
and front-line workers suffered more from mental health issues [8,20,21,23]; a younger age
was also a risk factor for poor mental health among HCWs in viral epidemic outbreaks [24].
In our study, the frequency of depression was the same among genders. An analysis of
the severity of depression symptoms showed that men were more prone to moderate
depression than woman. Women were at a higher risk of anxiety. In the general population
of Latvia, poor mental health is associated with a higher age [22]. Our data showed
an opposite tendency; HCWs at a younger age were more prone to the symptoms of
depression. Similar data have been seen in other studies; a younger age was a risk factor
for poor mental health in [20,23]. Older HCWs have more professional and personal
experience as well as resilience and they have developed adaptive coping skills through
the years of work [12]. Globally, nurses are more exposed to the symptoms of anxiety than
physicians [14]. In our study, the occupation was not a statistically significant risk factor
for both depression and anxiety. Our finding regarding depression was consistent with
a recent meta-analysis; the prevalence of depression among nurses and physicians was
similar [13]. In our study, the prevalence of depression and anxiety among physicians was
26.9% and 17.7%, respectively, but a globally pooled prevalence of depression and anxiety
among physicians had an opposite tendency of 20.5% and 25.8%, respectively [25]. Due to
an insufficient number of HCWs, the workload on all medical professions in the health care
system in Latvia is high; therefore, the occupation by itself was not a risk factor. Health care
workers who had contact with COVID-19 patients showed the same level of depression
and anxiety; similar results were found in Belgium [21]. We could explain it by several
factors: a low number of COVID-19 patients during the first COVID-19 wave in Latvia [3],
a relatively short period of the first COVID-19 wave, an increase in workload, a fear of the
contagion, direct and indirect confrontation with COVID-19 patients and identical safety
measures in all departments [21].
Workplace and workload had an important role in the mental health of HCWs. Our
study showed that working more than 48 h per week was associated with more severe
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depression and anxiety symptoms. Another study showed a similar tendency; working
more than 8 h per day was associated with anxiety symptoms [23]. Working in a GP
was associated with the highest risk of depression and anxiety during the first wave
of the COVID-19 pandemic in Latvia. Before COVID-19, general practitioners had a
challenging work environment because of the model of the health care system in Latvia [5].
Workload and uncertainty about the health care system processes increased significantly
in GPs during the first COVID-19 wave [26]. Uncertainty disrupts our ability to avoid
or to mitigate threat and thus results in anxiety [27]. HCWs who worked in SEMS were
exposed to a bigger uncertainty about the health of patients and COVID-19 status than
HCWs who worked in a hospital; therefore, working in a hospital was associated with
a lower risk of anxiety than working in SEMS. Hospitals were well-equipped and were
exposed to a relatively low number of COVID-19 cases. In another study, the researchers
compared the differences in PHQ-9 and GAD-7 responses between emergency medicine
and non-emergency medicine HCWs. The results did not show any statistically significant
differences in the anxiety or depression scores; emergency medicine workers reported
significantly more coping skills than non-emergency medicine workers [28]. Raising
awareness about distress in the workplace and training of coping skills could be a useful
strategy to prevent HCW mental health problems.
Due to poor mental health among HCWs, it is important to assess the protective
factors. Relationship status is one of them. Married physicians tend to experience fewer
depression symptoms [23]. Another study reported a higher prevalence of any current
mental disorder among unmarried HCWs [20]. Our study showed that relationship status
by itself was not the main issue. The question was how satisfied people were in their
relationship because satisfaction in relationships is associated with improved mental
health [29]. Due to the workload and safety restrictions, there were limited opportunities
to spend quality time with families. COVID-19 pandemic exposure was at a collective
organisation level; interventions should also be group-oriented. Our study did not involve
any interventions to improve the mental health of the study participants but another study
stated that relaxation rooms for HCWs in health care institutions and group interventions
showed a positive effect on the mental health of HCWs [30]. Hospitals that arranged early
mental health interventions (such as psychological interventions, early introductions to
the working environment and procedures where staff were encouraged to express their
feelings and advised to communicate with colleagues or divided into certain professional
groups with leadership with regular meetings set for professional and social support)
experienced no adverse events during the first COVID-19 wave [31]. Emotional support and
crisis interventions for HCWs in Latvia started only during the COVID-19 first wave [32].
Financial resources provided by the statutory health system for psychological interventions
are still lacking in Latvia. New HCWs are constantly entering the healthcare system and
they are exposed to the COVID-19 pandemic from their first day at the health care system.
Such research enables health care institutions to be aware of the impact of a pandemic on
the mental health of HCWs and to plan interventions to improve and maintain mental
health, thereby improving the quality of health care.
The timing of the survey was a strength of this study whereas the limitations were
the cross-sectional design, sampling, unknown mental health status and pre-existing
psychiatric illness of HCWs in Latvia before the COVID-19 pandemic. The focus of the
study was targeted only on the symptoms of depression and anxiety; however, it provided
a good insight into the mental health of HCWs and we could compare results with similar
studies. Due to the different safety measures in the health care institutions across Latvia, we
used different survey distribution methods to gain access to HCWs across Latvia. The data
may have been skewed by those willing and able to complete the survey. Our data showed
different tendencies in comparison with other studies because of pre-existing problems
in the health care system in Latvia. This is a part of a bigger longitudinal study of the
mental health of HCWs in Latvia. This study is a reference point and a further assessment
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is needed to identify the impact of the COVID-19 pandemic over time and different waves
on the mental health of HCWs.
5. Conclusions
The weaknesses of the health care system before the COVID-19 pandemic explain the
poor mental health of HCWs during the COVID-19 pandemic in Latvia. A further cohort
study is needed to evaluate the dynamics of the mental health and other predisposing
factors of HCWs.
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