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Objectives. To assess the baseline prevalence of mental health conditions and associated exposures in

a cohort of health care workers (HCWs) in Guatemala.

Methods.We analyzed baseline information from the 2020 Web-based COVID-19 Health Care Workers

Study (HEROES)–Guatemala. Outcomes included mental distress and depressive symptoms. Exposures

included COVID-19 experiences, sociodemographic characteristics, and job characteristics. We used

crude and adjusted Poisson regression models in our analyses.

Results. Of the 1801 HCWs who accepted to participate, 1522 (84.5%) completed the questionnaire;

1014 (66.8%) were women. Among the participants, 59.1% (95% confidence interval [CI]556.6, 61.5)

screened positive for mental distress and 23% (95% CI520.9, 25.2) for moderate to severe depressive

symptoms. COVID-19 experiences, sociodemographic characteristics, and job characteristics were

associated with the study outcomes. Participants who were worried about COVID-19 infection were

at higher risk of mental distress (relative risk [RR]51.47; 95% CI51.30, 1.66) and depressive

symptoms (RR51.51; 95% CI51.17, 1.96). Similarly, the youngest participants were at elevated risk

of mental distress (RR51.80; 95% CI51.24, 2.63) and depressive symptoms (OR54.58; 95%

CI51.51, 13.87).

Conclusions.Mental health conditions are highly prevalent among Guatemalan HCWs. (Am J Public

Health. 2022;112(S6):S602–S614. https://doi.org/10.2105/AJPH.2021.306648)

COVID-19 was first detected in

Guatemala on March 13, 2020,

2 days after the World Health Organiza-

tion declared it a pandemic.1,2 One

year after the pandemic, evidence

on the extent and severity of mental

health conditions among health care

workers (HCWs) coming from Latin

American and low-and middle-income

countries is scarce and limited by

issues such as low response rates,

nonprobabilistic samples, selection

bias, and lack of prepandemic and

pandemic comparisons.3,4

Guatemala’s health system, with

among the lowest public health invest-

ments (1% of gross domestic product)

and HCW densities (12.5 per 100000

population) in the Latin American

region, had limited capacity to respond

to the COVID-19 pandemic.5–7 Guate-

mala’s category as an upper-middle-

income country masks marked

inequalities in income distribution and

human development across the popu-

lation.8,9 Multiple surges of COVID-19

cases have overburdened HCWs, and

their opportunities to seek mental

health services are reduced.10 There is

only 1 report to our knowledge regard-

ing Guatemalan HCWs’ mental health,

a government-led cross-sectional

survey showing that 25% of HCWs

screened positive for depressive symp-

toms during a peak in COVID-19

cases.11
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Similar to the general population,

HCWs responding to COVID-19 are

exposed to multiple stressors, including

lockdowns, economic instability, and

uncertainty.5 Also, HCWs experience

job-specific stressors such as fear of

infecting themselves or their loved

ones, isolation, increased workload

stress, stigma, and harassment.12

Recent country-specific studies have

shown that COVID-19 is already affect-

ing the mental health of HCWs.13–16

According to a review of the literature,

most HCWs had reported adverse psy-

chological experiences during previous

epidemics, and a significant subset

exhibited mental health sequelae after

the emergency.12 Considering all of the

characteristics related to the current

pandemic, including generalized lock-

downs and economic effects, an under-

standing of the frequency and severity

of mental health issues among HCWs,

as well as their long-term mental

health, is essential.

More research is needed to close the

gap in knowledge about the mental

health status of HCWs during the

COVID-19 pandemic in countries with

vast health inequalities (e.g., countries

of the Latin American region).17 In this

cross-sectional study, we analyzed

baseline findings from the COVID-19

Health Care Workers Study (HEROES)–

Guatemala, part of a larger investiga-

tion assessing the mental health of

HCWs during the COVID-19 pandemic

in 26 countries.18

METHODS

We used Guatemalan baseline data col-

lected between July and September

2020 from a multicountry prospective

cohort study assessing the mental

health of HCWs at baseline, 6 months,

and 12 months. Participants were

recruited through health care institu-

tions and union organizations with con-

tact information (e-mail addresses or

telephone numbers) databases of affili-

ates or employees working in health

care settings across the country. The

study team contacted each entity about

the study objectives, design, and proce-

dures. After authorization had been

obtained, each entity sent out online

invitations to potential participants via

e-mail or social media. Invitations con-

tained information about the study

objectives and informed consent along

with a self-administered Web-based

survey. Approximately 2 to 3 weeks

after the initial invitation to participants,

reminders were sent to nonresponders

in an attempt to achieve a higher par-

ticipation rate.

Participants

Eligible individuals included adult HCWs

(aged 18 years or older) affiliated with

institutions serving patients suspected

of having or diagnosed with COVID-19;

these individuals were contacted

through entities that agreed to partici-

pate in the study. All HCWs were eligi-

ble to participate, including health care

professionals, technicians, support

staff, and administrative personnel.

Participants did not need to be

deployed as frontline COVID-19 work-

ers to be eligible to enroll, although we

targeted entities involved in the

COVID-19 response. Recruitment sites

included public and private health serv-

ices such as clinics, health posts, health

centers, and hospitals (department,

national, and specialized).

Sample Size

We used a nonprobabilistic purposive

sampling approach to recruit

participants. We calculated our target

sample size with the formulaN5 Za
2P(12P)/d.2 Following the study con-

ducted by Lai et al., we computed a as

0.05, Za as 1.96, and a percentage of

participants (P) with mental health con-

ditions of 35% and calculated an esti-

mated acceptable margin of error for

proportion d6 3%.15 Accounting for

75% follow-up, we needed a total of at

least 1423 completed questionnaires.

Although this study was designed to be

longitudinal, we report only on the first

assessment here.

Measurements

The primary exposures were experien-

ces with COVID-19 at work and out-

side work. Specifically, exposures

included contact with patients with

COVID-19 at work (yes, no, does not

know), availability of personal protec-

tive equipment (PPE) at work (suffi-

cient, insufficient), having a severe

acute respiratory syndrome coronavi-

rus 2 (SARS-CoV-2) test result (if avail-

able; negative, positive, unknown

result), concerns about contracting

COVID-19 (not worried, somewhat

worried, very worried), and experienc-

ing the death of a relative from

COVID-19 (yes, no).

We also explored associations of our

outcomes with sociodemographic and

job characteristics and previous mental

health disorders. With respect to socio-

demographic and job characteristics,

participants provided information

about their age (continuous and 5 cate-

gories), sex (male or female), education

(4 categories), and number of people

living at home (total number, minors,

adults older than 65 years, people with

disabilities). The questionnaire also

asked about the participant’s job sector

(private or public), job location, and

RESEARCH & ANALYSIS

Research Peer Reviewed Paniagua-Avila et al. S603

A
JP
H

Su
p
p
lem

en
t
6,2022,Vo

l112,N
o
.
S6



occupation. Questions on previous

mental health disorders focused on

prior mental disorder diagnoses (yes,

no, prefers not to answer) and use of

psychotropic medications (yes, no, pre-

fers not to answer).

Outcomes

We assessed mental distress via the

General Health Questionnaire (GHQ-

12) and severity of depressive symp-

toms through the Patient Health

Questionnaire (PHQ-9).

Developed by Goldberg in 1972, the

GHQ is a widely used screening instru-

ment for recognizing and measuring

mental distress.19 The GHQ-12 is a

short version comprising 12 items

(6 phrased positively and 6 phrased

negatively), each scored from 0 to 3.

We used the 0 to 12 scale and the

bimodal scoring method whereby “less

than usual” and “no more than usual”

are scored as 0 and “rather more than

usual” and “much more than usual” are

scored as 1.20 Items are summed to

estimate a total score between 0 and

12. To our knowledge, there have not

been previous validations of the

GHQ-12 cut-off points in Guatemala.

We used the standard two thirds

cut-off point validated in multiple

Spanish-speaking countries to classify

individuals as having mental dis-

tress.20–23 Our survey’s 12 items had

high internal consistency, as revealed

by a Cronbach a value of 0.86 (95%

confidence interval [CI]50.85, 0.87;

Appendix A, available as a supplement

to the online version of this article at

http://www.ajph.org).

The PHQ-9 is a 9-item self-report

instrument that screens for depressive

symptoms and focuses on the preced-

ing 2 weeks.24 Items are rated on a

Likert-type scale ranging from 0 (not at

all) to 3 (nearly every day). Total scores

range between 0 and 27. Total scores

for depression are as follows: 0 to 4,

minimal or none; 5 to 9, mild; 10 to 14,

moderate; 15 to 19, moderately severe;

and 20 to 27, severe. To our knowl-

edge, no study has evaluated the opti-

mal PHQ-9 cut-off points in Guatemala.

As recommended in other Latin Ameri-

can surveys, we used a cut-off of 10 or

more to classify individuals as having

depressive symptoms.24–26 The 9 items

in our survey had high internal consis-

tency, as shown by the Cronbach a

value of 0.90 (95% CI50.89, 0.91;

Appendix B, available as a supplement

to the online version of this article at

http://www.ajph.org).

Statistical Analysis

We collected data on participants’ soci-

odemographic and job characteristics,

COVID-19 experiences, and previous

mental disorders. We examined the

distributions between people who did

and did not complete the survey. Item

mean values for both outcome scales

were examined for the overall sample

and selected group categories. We per-

formed unadjusted bivariate Poisson

regression analyses with robust error

variance to estimate relative risks (RRs)

between predictors, COVID-19 expo-

sures, mental distress, and depressive

symptoms. Multivariable Poisson

regression analyses with robust error

variance were used to examine relative

risks between each predictor and study

outcomes adjusted for age, sex, educa-

tion, and occupation. The sample of

completed surveys was used in both

unadjusted and adjusted models. (For

details on the item–scale analyses, see

Appendixes A and B. Appendixes C

and D, available as supplements to

the online version of this article at

http://www.ajph.org, show the preva-

lence and distribution of the 2 study

outcomes across the different sociode-

mographic and predictors.)

We assessed study outcomes with

different cut-off thresholds and

COVID–related exposures (Appendix E,

available as a supplement to the

online version of this article at http://

www.ajph.org). We used a threshold

wherein a score of 2 or above signi-

fies risk for mental distress. This

threshold has been recommended if

the goal is to screen for psychiatric

disorders in primary care settings. In

contrast, the more stringent threshold

of 3 points or above is preferred to

discriminate between mood disorders

and anxiety disorders.27,28 We used

Stata version 14 to conduct our statis-

tical analyses.29 Statistical significance

was set at P, .05, and all tests were

2-tailed.

RESULTS

Of the 1801 individuals who agreed to

participate, 1522 (84.5%) completed

the online questionnaire. Table 1

shows distributions of sociodemo-

graphic characteristics, previous mental

disorders, and COVID-19 experiences

among the overall sample of partici-

pants, those who completed the

survey, and those who agreed to partic-

ipate but did not complete the survey.

With the exception of job location, no

differences were found between

respondents who did and did not com-

plete the survey.

Sociodemographic and Job
Characteristics

Participants in the analytical sample

(n51522) were mostly aged 49 years

or younger (n51273; 87.2%), female
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TABLE 1— Distribution of Exposure Variables Among the Total Sample of Participants, Those Who
Completed the Survey, and Those Who Did Not Complete the Survey: HEROES–Guatemala Study, 2020

Characteristic

No./Total No. (%) or Median (IQR)

x2; P
Total Sample

(n51801)
Complete Surveys

(n51522)
Incomplete Surveys

(n5279)

Age, y 3.56; .31

18–34 898/1688 (53.2) 765/1461 (52.4) 133/227 (58.6)

35–49 574/1688 (34.0) 508/1461 (34.8) 66/227 (29.1)

50–59 162/1688 (9.6) 142/1461 (9.7) 20/227 (8.8)

$60 54/1688 (3.2) 46/1461 (3.1) 8/227 (3.5)

Sex 2.36; .12

Female 1164/1762 (66.1) 1014/1519 (66.8) 150/243 (61.7)

Male 598/1762 (33.9) 505/1519 (33.2) 93/243 (38.3)

Educationa .65

Incomplete primary 3/1758 (0.2) 3/1522 (0.2) 0/236 (0.0)

Primary 14/1758 (0.8) 14/1522 (0.9) 0/236 (0.0)

High school 115/1758 (6.5) 103/1522 (6.8) 12/236 (5.1)

Technical degree 293/1758 (16.7) 256/1522 (16.8) 37/236 (15.7)

Professional degree 790/1758 (44.9) 680/1522 (44.7) 110/236 (46.6)

Postgraduate degree 543/1758 (30.9) 466/1522 (30.6) 77/236 (32.6)

No. of people living at home

Total 4 (3–5) 4 (3–5) 4 (3–5)

Minors 2 (1–2) 2 (1–2) 2 (1–2)

Adults . 65 y 1 (1–2) 1 (1–2) 1 (1–2)

People with disabilities 1 (1–1) 1 (1–1) 1 (1–1)

Health care sector 0.32; .57

Public 1266/1735 (73.0) 1114/1522 (73.2) 152/213 (71.4)

Private 469/1735 (27.0) 408/1522 (26.8) 61/213 (28.6)

Job location by region 34.11; , .001

Metropolitan 876/1734 (50.5) 765/1522 (50.3) 111/212 (52.4)

North 55/1734 (3.2) 49/1522 (3.2) 6/212 (2.8)

Northeast 140/1734 (8.1) 127/1522 (8.3) 13/212 (6.1)

Southeast 47/1734 (2.7) 38/1522 (2.5) 9/212 (4.2)

Central 219/1734 (12.6) 190/1522 (12.5) 29/212 (13.7)

Southwest 334/1734 (19.3) 305/1522 (20.0) 29/212 (13.7)

Northwest 49/1734 (2.8) 42/1522 (2.8) 7/212 (3.3)

Pet�en 14/1734 (0.8) 6/1522 (0.4) 8/212 (3.8)

Occupation 15.10; .09

Physician 647/1708 (37.9) 566/1522 (37.2) 81/186 (43.6)

Nurse 377/1708 (22.1) 326/1522 (21.4) 51/186 (27.4)

Psychologist 28/1708 (1.6) 25/1522 (1.6) 3/186 (1.6)

Social worker 24/1708 (1.4) 23/1522 (1.5) 1/186 (0.5)

Hospital technician 99/1708 (5.8) 91/1522 (6.0) 8/186 (4.3)

Nutritionist 31/1708 (1.8) 30/1522 (2.0) 1/186 (0.5)

Dentist 125/1708 (7.3) 110/1522 (7.2) 15/186 (8.1)

Administration 310/1708 (18.2) 289/1522 (19.0) 21/186 (11.3)

Hospital staff 60/1708 (3.5) 55/1522 (3.6) 5/186 (2.7)

Continued
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(n5 1014; 66.8%), and highly educated

(professional or postgraduate degree;

n51146; 75.3%); most worked in pub-

lic health institutions (n51114; 73.2%),

and half worked in Guatemala City

(n5 765; 50.3%). The most frequent

occupations were physician (n5566;

37.2%) and nurse (n5326; 21.4%).

Only 4.5% of participants (n559)

reported having a diagnosis of a

previous mental disorder, and 6.3%

(n583) reported having taken psycho-

tropic medications.

COVID-19 Experiences

Regarding COVID-19 experiences,

almost two thirds of participants

reported having had contact with

patients diagnosed with COVID-19 in

the previous week (n5954; 62.7%),

and more than half reported insuffi-

cient PPE at work (n5 792; 53%).

Approximately three quarters reported

being very worried about contracting

COVID-19 (n51010, 73.2%), and

around a quarter reported having

experienced the death of a relative

from COVID-19 (n5 141; 24.8%). Of

those who reported having been tested

TABLE 1— Continued

Characteristic

No./Total No. (%) or Median (IQR)

x2; P
Total Sample

(n51801)
Complete Surveys

(n51522)
Incomplete Surveys

(n5279)

Other 7/1708 (0.4) 7/1522 (0.5) 0/186(0.0)

Contact with COVID-19
patients

0.81; .67

Yes 1038 (62.4) 954 (62.7) 84 (59.6)

No 287 (17.3) 259 (17.0) 28 (19.9)

Does not know 338 (20.3) 309 (20.3) 29 (20.6)

SARS-CoV-2 test resulta .3

Negative 496/674 (73.6) 464/627 (74.0) 32/47 (68.1)

Positive 161/674 (23.9) 146/627 (23.3) 15/47 (31.9)

Unknown 17/674 (2.5) 17/627 (2.7) 0/47 (0.0)

Personal protective
equipment

0.11; .73

Insufficient 859/1621 (53.0) 792/1498 (52.9) 56/123 (45.5)

Sufficient 762/1621 (47.0) 706/1498 (47.1) 67/123 (54.5)

Worried about COVID-19
infection

0.31; .58

No or not a lot 400/1485 (26.9) 369/1379 (26.8) 31/106 (29.2)

A lot or very worried 1085/1485 (73.1) 1010/1379 (73.2) 75/106 (70.8)

Relative deceased because
of COVID-19

0.27; .6

No 457/606 (75.4) 427/568 (75.2) 30/38 (79.0)

Yes 149/606 (24.6) 141/568 (24.8) 8/38 (21.0)

Prior mental disorder

No 1235/1312 (94.1) 1234/1311 (94.1)

Yes 59/1312 (4.5) 59/1312 (4.5)

Prefer not to answer 18/1312 (1.4) 18/1312 (1.4)

Taking medication for mental disorders

No 1215/1312 (92.6) 1214/1311 (92.6)

Yes 83/1312 (6.3) 83/1311 (6.3)

Prefer not to answer 14/1312 (1.1) 14/1311 (1.1)

Note. HEROES5COVID-19 Health Care Workers Study; IQR5 interquartile range; SARS-CoV-25 severe acute respiratory syndrome coronavirus 2.

aP value is from the Fisher exact test.
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for SARS-CoV-2 (n5627; 41.2%), 23.3%

(n5146) had a positive result.

Outcomes

Table 2 shows mean scores for

GHQ-12 items, overall and by gender,

occupation, health care sector, and

whether HCWs reported having had

contact with patients diagnosed with

COVID-19. Positive screens for mental

distress were common, with 899

(59.1%; 95% CI556.6, 61.5) partici-

pants scoring 3 or more on the

GHQ-12. Participants’mean GHQ-12

score was 3.88 (interquartile range

[IQR]51–6), higher than the cut-off for

positive mental distress screening. The

most common negative mood symp-

tom was feeling under stress (mean5

1.75). The most common positive

mood symptom was being able to

enjoy day-to-day activities (mean51.8).

Mean tests for each GHQ-12 item

revealed differences within all group

categories. For example, physicians

reported higher distress than nurses

and those employed in other occupa-

tions (e.g., administrative staff, dentists,

nutritionists) on all GHQ-12 items.

HCWs who reported contact with

patients diagnosed with COVID-19

had higher distress scores with the

exception of the usefulness, making

decisions, worthlessness, and happy

feelings items.

Table 3 shows means for the PHQ-9

items, also by group characteristics.

Depressive symptoms were prevalent

among HCWs, with 22.9% (95%

CI5 20.9, 25.2) reporting moderate,

moderate to severe, or severe depres-

sion. The average PHQ-9 score for the

sample overall was 6.11 (IQR51–9).

The most common depressive symp-

tom was feeling tired or having little

energy (mean51.17). Mean tests also

revealed differences for PHQ-9 items,

with the prevalence of differences

being highest for occupation and con-

tact with patients diagnosed with

COVID-19.

Appendix C shows the mean values

and percentages of positive mental dis-

tress (GHQ-12) and moderate to severe

depressive symptoms (PHQ-9) for the

total sample of participants and by

each exposure. Appendix D displays

the distribution of depressive symp-

toms by severity category for each

COVID-19–related exposure. Percen-

tages of moderate to severe depressive

symptoms were higher among those

who had contact with COVID-19

patients, an unknown COVID-19 test

result, and insufficient PPE and those

who worried about being infected with

COVID-19. In contrast, percentages of

moderate to severe depressive symp-

toms were similar among those who

had and had not experienced the

death of a relative from COVID-19.

Associations Between
Exposures and Outcomes

Table 4 shows crude and adjusted rela-

tive risks for the associations between

exposures (sociodemographic charac-

teristics, job characteristics, and

COVID-19 experiences) and mental

health conditions (mental distress and

depressive symptoms).

Crude relative risks for mental dis-

tress and moderate to severe depres-

sive symptoms were higher among

participants 18 to 34 years of age (vs

those aged 60 years or older), those

with a postgraduate degree (vs those

with a high school degree), physicians

(vs administrative HCWs), and those

working in the public sector (vs private

sector workers). After adjustment,

associations of mental distress and

depressive symptoms with younger

age (mental distress RR51.80; 95%

CI51.24, 2.63; depressive symptoms

RR54.58; 95% CI51.51, 13.87), hold-

ing a postgraduate degree (mental dis-

tress RR5 1.45; 95% CI51.16, 1.83;

depressive symptoms RR52.31; 95%

CI51.31, 4.07), being a physician

(depressive symptoms RR51.58; 95%

CI51.16, 2.16), and being a hospital

technician (mental distress RR51.33;

95% CI5 1.10, 1.60) were attenuated

but remained significant.

Associations between mental health

conditions and being 35 to 49 years

old, being a hospital technician, having

an unknown SARS-CoV-2 test result,

having a central region job location,

experiencing the death of a relative

from COVID-19, and taking medication

for a mental disorder moved away from

the null after adjustment. No associa-

tions were found with respect to sex,

private versus public health care sector,

number of people living at home, job

location, or mental health conditions

after adjustment.

In terms of COVID-19–related experi-

ences, crude relative risks for mental

distress and moderate to severe depres-

sion were higher among participants

who reported contact with patients diag-

nosed with COVID-19 during the preced-

ing week, those with insufficient PPE,

and those who reported feeling some-

what or very worried about acquiring

COVID-19 infection. After adjustment for

age, sex, education, and occupation, rel-

ative risks for mental health conditions

among those who reported contact with

patients with COVID-19 (mental distress

RR5 1.30; 95% CI51.13, 1.51; depres-

sive symptoms RR51.96; 95% CI51.34,

2.87), insufficient PPE (mental distress

RR5 1.25; 95% CI51.14, 1.36; depres-

sive symptoms RR51.24; 95% CI51.02,

1.51), and feeling somewhat or very
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TABLE 4— Associations Between Sociodemographic and Job Characteristics, COVID-19–Related Expo-
sures, and Mental Health Conditions Among Health Care Workers in Guatemala: HEROES–Guatemala
Study, 2020

Characteristic

Positive for Mental Distressa
Positive for Moderate/Severe Depressive

Symptomsb

Bivariate Model, RR
(95% CI)

Multivariable Model,c

RR (95% CI)
Bivariate Model, RR

(95% CI)
Multivariable Model,c

RR (95% CI)

Age, y

18–34 1.69 (1.18, 2.44) 1.80 (1.24, 2.63) 4.51 (1.50, 13.54) 4.58 (1.51, 13.87)

35–49 1.43 (0.99, 2.07) 1.49 (1.02, 2.18) 2.94 (0.97, 8.90) 3.19 (1.05, 9.63)

50–59 1.04 (0.69, 1.57) 1.05 (0.69, 1.59) 1.06 (0.31, 3.70) 1.11 (0.32, 3.88)

$ 60 (Ref) 1 1 1 1

Sex

Male (Ref) 1 1 1 1

Female 1.06 (0.96, 1.16) 1.07 (0.98, 1.17) 1.08 (0.88, 1.32) 1.17 (0.96, 1.43)

Education

High school or less (Ref) 1 1 1 1

Technical degree 0.99 (0.78, 1.26) 0.94 (0.73, 1.22) 1.22 (0.67, 2.23) 1.17 (0.62, 2.22)

Professional degree 1.40 (1.14, 1.71) 1.33 (1.07, 1.66) 2.22 (1.30, 3.76) 1.89 (1.09, 3.28)

Postgraduate degree 1.45 (1.18, 1.79) 1.45 (1.16, 1.83) 2.59 (1.52, 4.41) 2.31 (1.31, 4.07)

No. of people living at home

Total 0.98 (0.96, 0.99) 0.99 (0.97, 1.01) 0.95 (0.90, 0.99) 0.98 (0.94, 1.03)

Minors 1.02 (0.96, 1.09) 1.03 (0.97, 1.09) 1.12 (0.98, 1.28) 1.13 (1.00, 1.26)

Adults aged .65 y 1.05 (0.91, 1.22) 1.00 (0.86, 1.16) 0.94 (0.63, 1.41) 0.76 (0.52, 1.12)

People with disabilities 0.94 (0.66, 1.33) 0.90 (0.73, 1.12) 1.17 (0.61, 2.23) 0.96 (0.70, 1.32)

Health care sector

Private (Ref) 1 1 1 1

Public 1.14 (1.03, 1.27) 1.10 (0.99, 1.23) 1.35 (1.07, 1.71) 1.21 (0.94, 1.54)

Job location by region

Metropolitan (Ref) 1 1 1 1

North 0.83 (0.62, 1.11) 0.77 (0.56, 1.07) 0.64 (0.32, 1.28) 0.52 (0.25, 1.11)

Northeast 0.95 (0.81, 1.12) 1.07 (0.90, 1.26) 0.71 (0.48, 1.06) 0.87 (0.58, 1.31)

Southeast 1.21 (0.98, 1.49) 1.15 (0.93, 1.42) 1.53 (0.98, 2.40) 1.28 (0.87, 1.88)

Central 1.09 (0.97, 1.23) 1.15 (1.01, 1.30) 0.98 (0.74, 1.31) 1.02 (0.76, 1.36)

Southwest 0.98 (0.87, 1.09) 1.05 (0.94, 1.18) 0.87 (0.67, 1.12) 0.89 (0.68, 1.17)

Northwest 1.09 (0.87, 1.38) 1.06 (0.84, 1.34) 0.84 (0.45, 1.59) 0.86 (0.46, 1.59)

Pet�en 0.85 (0.38, 1.90) 0.82 (0.38, 1.76) 1.37 (0.44, 4.29) 1.35 (0.44, 4.15)

Occupation

Administration (Ref) 1 1 1 1

Physician 1.36 (1.20, 1.54) 1.14 (1.00, 1.31) 2.24 (1.66, 3.02) 1.58 (1.16, 2.16)

Nurse 1.03 (0.88, 1.21) 1.05 (0.90, 1.24) 1.23 (0.86, 1.76) 1.14 (0.78, 1.67)

Psychologist 1.28 (0.93, 1.75) 1.07 (0.76, 1.51) 0.78 (0.26, 2.35) 0.42 (0.10, 1.72)

Social worker 1.3 (0.94, 1.79) 1.21 (0.86, 1.70) 0.31 (0.05, 2.15) 0.31 (0.05, 2.08)

Hospital technician 1.29 (1.07, 1.56) 1.33 (1.10, 1.60) 0.94 (0.53, 1.67) 0.93 (0.53, 1.63)

Nutritionist 1.33 (1.01, 1.75) 1.07 (0.81, 1.42) 2.10 (1.15, 3.84) 1.34 (0.75, 2.41)

Continued

RESEARCH & ANALYSIS

S610 Research Peer Reviewed Paniagua-Avila et al.

A
JP
H

Su
p
p
le
m
en

t
6,

20
22

,V
ol

11
2,

N
o.

S6



worried about acquiring COVID-19 infec-

tion (mental distress RR51.47; 95%

CI51.30, 1.66; depressive symptoms

RR51.51; 95% CI51.17, 1.96) moved

toward the null but remained signifi-

cantly higher than risks among those

who did not report COVID-19–related

experiences.

The risk of mental distress, but not

depression, was lower among those

with a positive SARS-CoV-2 test result

(RR50.82; 95% CI50.69, 0.97) than

among those with a negative result.

Depression was associated with

experiencing the death of a relative

from COVID-19 (RR51.49; 95%

CI51.09, 2.03). Finally, adjusted mod-

els showed that mental distress was

TABLE 4— Continued

Characteristic

Positive for Mental Distressa
Positive for Moderate/Severe Depressive

Symptomsb

Bivariate Model, RR
(95% CI)

Multivariable Model,c

RR (95% CI)
Bivariate Model, RR

(95% CI)
Multivariable Model,c

RR (95% CI)

Dentist 1.11 (0.90, 1.35) 1.05 (0.85, 1.30) 0.92 (0.53, 1.58) 0.89 (0.51, 1.53)

Hospital staff 0.98 (0.73, 1.31) 1.09 (0.81, 1.47) 0.83 (0.39, 1.75) 0.97 (0.46, 2.05)

Other 0.28 (0.05, 1.76) 0.28 (0.05, 1.66)

Contact with COVID-19 patients during preceding week

No (Ref) 1 1 1 1

Yes 1.38 (1.20, 1.58) 1.30 (1.13, 1.51) 2.65 (1.83, 3.84) 1.96 (1.34, 2.87)

Does not know 1.25 (1.06, 1.47) 1.24 (1.05, 1.46) 1.49 (0.96, 2.31) 1.34 (0.87, 2.07)

SARS-CoV-2 test result

Negative (Ref) 1 1 1 1

Positive 0.78 (0.65, 0.93) 0.82 (0.69, 0.97) 0.90 (0.64, 1.26) 1.00 (0.72, 1.40)

Unknown 1.08 (0.79, 1.48) 1.07 (0.79, 1.46) 1.61 (0.89, 2.90) 1.72 (1.09, 2.74)

Personal protective equipment

Sufficient (Ref) 1 1 1 1

Insufficient 1.35 (1.23, 1.47) 1.25 (1.14, 1.36) 1.52 (1.25, 1.85) 1.24 (1.02, 1.51)

Worried about COVID-19 infection

No or not a lot (Ref) 1 1 1 1

Somewhat or very
worried

1.53 (1.35, 1.74) 1.47 (1.30, 1.66) 1.65 (1.27, 2.15) 1.51 (1.17, 1.96)

Relative deceased because of COVID-19

No (Ref) 1 1 1 1

Yes 1.10 (0.95, 1.27) 1.15 (1.00, 1.33) 1.15 (0.82, 1.60) 1.49 (1.09, 2.03)

Prior mental disorder

No (Ref) 1 1 1 1

Yes 1.39 (1.20, 1.61) 1.26 (1.11, 1.44) 1.84 (1.32, 2.58) 1.44 (1.02, 2.03)

Prefer not to answer 1.39 (1.08, 1.78) 1.30 (0.96, 1.74) 0.53 (0.14, 1.95) 0.48 (0.13, 1.75)

Taking medication for mental disorders

No (Ref) 1 1 1 1

Yes 1.51 (1.35, 1.68) 1.40 (1.24, 1.58) 2.21 (1.70, 2.88) 1.92 (1.45, 2.54)

Prefer not to answer 1.68 (1.44, 1.96) 1.75 (1.53, 2.01) 1.42 (0.61, 3.27) 1.51 (0.62, 3.70)

Note. CI5 confidence interval; HEROES5COVID-19 Health Care Workers Study; RR5 relative risk; SARS-CoV-25 severe acute respiratory syndrome
coronavirus 2. The sample size was 1522. Data are from bivariate and multivariable models.

aGeneral Health Questionnaire score $3.
bPatient Health Questionnaire score $10.
cMultivariable models adjusted for age category, sex, education, and occupation.
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associated with having a prior mental

health diagnosis (RR51.26; 95%

CI51.11, 1.44) and taking medication

for a mental disorder (RR51.40; 95%

CI51.24, 1.58). Depressive symptoms

were also associated with a prior men-

tal health diagnosis (RR51.44; 95%

CI51.02, 2.03) and medication for a

mental disorder (RR51.92; 95%

CI51.45, 2.54).

Examinations of 2 cut-offs for classify-

ing positive and negative cases

revealed consistent associations

between mental distress and

COVID-19–related exposures (Appen-

dix E). With respect to depression, mild

and moderate cases were more consis-

tent in being associated with

COVID-19–related exposures.

DISCUSSION

We assessed the mental health of a

cohort of Guatemalan HCWs during the

height of the COVID-19 pandemic in

Guatemala. Two important findings

emerged from our baseline assess-

ment. First, mental disorder symptoms

were highly prevalent among Guatema-

lan HCWs, with close to 60% of the par-

ticipants screening positive for mental

distress and 23% for moderate to

severe depressive symptoms. Second,

mental distress and depressive symp-

toms were associated with sociodemo-

graphic and job characteristics such as

younger age, higher education, and

being a physician, as well as COVID-19

experiences such as potential exposure

to COVID-19, concerns related to

COVID-19 infection, and insufficient

PPE. Having a history of a mental health

disorder also was associated with men-

tal distress and depression symptoms.

Most participants in this study were

young, female, highly educated, and

affiliated with a public health institution.

Physician, nurse, and administrative

staff were among the most common

professions. Our sample comprised a

more diverse health care workforce,

including administrators, dentists, and

hospital technicians, than most studies

on this topic conducted in Asia, Europe,

and the United States.3,4,30–33 More-

over, whereas most studies have

enrolled participants involved in the

COVID-19 response at hospitals and

emergency services, ours enrolled any

HCW and included large and small

health care facilities.

Our findings share similarities with

those of systematic reviews and

meta-analyses assessing the mental

health of HCWs during COVID-19,

despite methodological differences

such as measurement scales, locations,

and sampling strategies.3,4 First, our

prevalence estimates were somewhat

similar to those found in pooled analy-

ses, especially for depression (with a

range of 24% to 30%).3,4,31 Second,

meta-analyses and systematic reviews

have consistently shown that

COVID-19–related exposures such as

having contact with COVID-19 patients,

having a COVID-19 infection, and hav-

ing insufficient PPE seem to increase a

broad spectrum of mental health con-

ditions, including mental distress and

depressive symptoms.4,30,32 Our find-

ings also revealed associations

between mental health conditions and

COVID-19–related exposures.

Third, regarding sociodemographic

characteristics, Serrano-Ripoll and col-

leagues’meta-analysis revealed that

younger HCWs seem especially vulner-

able to depression and mental distress.

We also found that younger popula-

tions were at higher risk of mental

health conditions. Contrary to our

results showing higher risks of mental

health conditions among physicians

and similar risks according to sex, other

studies generally reveal that nurses

and female HCWs fare worse than their

counterparts.4,30,32 This suggests that

Guatemalan physicians may have other

risk factors for mental health conditions

in addition to COVID-19–related expo-

sures. Contextual risk factors for

mental health conditions such as low

compensation or recognition for work

during the pandemic, lack of support

from government authorities, unequal

allocation of resources, and nonexis-

tence of mental health treatment

options may play a role in these

associations.

Studies from previous epidemics

showed that HCWs with prior mental

disorders were at increased risk of

exhibiting severe and long-lasting men-

tal health symptomatology during and

after crises.12 Reports of having prior

mental diagnoses or taking psychotro-

pic medications were associated with

mental distress and depressive symp-

toms among Guatemalan HCWs.

Although estimates were significant,

less than 7% of participants reported

having a history of a mental health dis-

order or taking medication, a result

that warrants precaution when inter-

preting our findings.

To our knowledge, no prior study has

documented the mental health of

HCWs in Guatemala; thus, we com-

pared our findings with those of previ-

ous Guatemalan studies focusing on

other populations to shed light on the

burden of mental health conditions.

For example, the prevalence of depres-

sive symptoms among HCWs during

the COVID-19 pandemic was 12 times

that of the general population.34 Inter-

estingly, our estimate of depressive

symptoms was also 1.4 times higher

than that shown among Guatemalan

civil war refugees.35 Although the
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general and refugee populations of

Guatemala do not represent an accu-

rate comparison with HCWs working

during the pandemic, they provide a

reference to understand the potentially

severe effects of COVID-19 on the

health care workforce’s mental well-

being.

Limitations

Our resultsmust be considered within

the context of several limitations. First,

we used a nonprobabilistic sampling

technique for the enrollment of partici-

pants, meaning that our samplemay

not be representative of the universe of

HCWs in Guatemala. However, given the

pandemic’s rapid evolution fromweek

to week, the decision wasmade to sam-

ple HCWs via a nonrandom approach. A

comparison of those who did and did

not complete the survey revealed that

only 1 variable differed between the 2

groups.While a generalization of our

results to the universe of Guatemalan

HCWsmay be inaccurate, our findings

shed light on the pandemic’s potential

mental health consequences.

Second, the cross-sectional design of

this initial analysis limits our ability to

assess time-variant associations

between exposures and outcomes.

However, 1500 participants will be fol-

lowed at 6 and 12 months, and we will

examine associations with longitudinal

data methods.

Third, given that participants were

recruited through academic institu-

tions, union organizations, and associa-

tions, we did not have access to

estimates of the numbers of HCWs

who received the invitation to partici-

pate, preventing us from calculating a

response rate. However, there was an

84% survey completion rate among

those who received the invitation and

agreed to participate in the study.

Fourth, the screening tools and

cut-off points for the GHQ-12 and

PHQ-9 have not been validated for

Guatemala. However, both instruments

and their cut-off points have been pre-

viously validated for many Latin Ameri-

can countries and Spain and have

shown good psychometric proper-

ties.20–26 According to our estimations,

items in both scales had high internal

consistency, as revealed by the Cron-

bach a values of 0.86 for the GHQ-12

and 0.90 for the PHQ-9 (Appendixes A

and B).

Finally, despite our use of robust

error variance, associations for depres-

sion models, especially the models for

age categories, still showed wide 95%

confidence intervals, which may indi-

cate low precision and weak power.

This limitation warrants caution when

interpreting our depression results.

Public Health Implications

This report sheds light on mental

health conditions and COVID-19–

related factors among HCWs during

the pandemic in Guatemala. Our esti-

mates of the prevalence of mental

health conditions among HCWs were

higher than previous estimates among

the Guatemalan general population

and civil war refugees. Our descriptions

of the characteristics of the most

affected groups may guide surveillance

efforts and direct psychological inter-

ventions to preserve HCWs’mental

well-being.
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