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Abstract
The aim of this study was to ascertain the level of occupational stress before and during the COVID-19 pandemic, how it changed and its asso-
ciation with health outcomes of hospital workers in the Recôncavo of Bahia, Brazil. A longitudinal study was conducted with 218 hospital work-
ers over 18 years old. A semi-structured questionnaire was used for collecting sociodemographic, occupational, lifestyle, anthropometric and
health data. Themain exposures were occupational stress, assessed through Job Content Questionnaire and classified according to the Demand-
Control Model and reported shift work. Health outcomes considered were nutritional status assessed by BMI, waist circumference and body fat
percentage, health self-perception and cardiovascular risk factors.We usedMcNemar χ2 orWilcoxon tests to compare the levels of exposure and
outcome variables before and during the pandemic, andOR to evaluate associations between changes in occupational stress and shift work with
health outcomes. During the pandemic, participants reported increased occupational stress and shift work and lower self-perceived health and
had higher BMI and cardiovascular risk factors, compared with before the pandemic. No association was observed between change in occupa-
tional stress and health outcomes. However, increased amount of shift workwas related to increased BMI in the overall sample (OR 3·79, 95 % CI
(1·40, 10·30)) and in health workers (OR 11·56; 95 % CI (2·57, 52·00)). These findings support calls to strengthen labour policies to ensure
adequate working conditions for hospital workers in context of the COVID-19 pandemic.
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Work in the hospital environment has several characteristics
that can impact the health of its workers, such as insufficient
staff, low salaries, irregular work regimens and exposure to
infections and other health hazards. These can result in work
overload, sleep deprivation, sedentary lifestyle, inadequate
nutrition, and, consequently, stress and occupational and
chronic diseases(1,2).

In many settings globally, the COVID-19 pandemic has
enhanced these characteristics. There has also been an emer-
gence of situations that had previously been infrequently expe-
rienced by hospital workers, such as increased stress in patient
care, a feeling of high risk in performing duties, concern for their
own health and the health of family members, and self-isola-
tion(3,4). Moreover, the increasing number of hospitalisations
due to COVID-19 has led to changes in the structure and

organisation of hospital work, imposing on workers longer
and more irregular working hours, a multiplicity of functions,
and sometimes repetitive or more physically intensive work(5,6).

This scenario has been related to psychological distress and
occupational stress in hospital workers. Zhou et al. found that
psychological distress in professionals active in the fight against
COVID-19was significantlymore severe than in the general pop-
ulation(6). In addition, Tam et al. showed that 68 % of health
professionals reported high levels of stress at work(7).

At the same time, there is an established association between
occupational stress, that is, high psychological demands in the
workplace, and reduced work capacity, lower self-perception
of health, adverse lifestyle risk factors (eating behaviours, seden-
tary lifestyle, smoking and alcohol use) and chronic disease
among workers(2,8–11).
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However, there is limited longitudinal evidence documenting
the effect of increased occupational stress during the COVID-19
pandemic on health and lifestyle outcomes of hospital workers,
which may be particularly important for supporting the rapid
implementation of protective strategies during the current crisis.

Therefore, this study aimed to ascertain changes in occupa-
tional stress before and during the COVID-19 pandemic and
its association with health outcomes of hospital workers in the
Recôncavo of Bahia, Brazil.

Methods

Study design and sample

This is a longitudinal study that used baseline data and the first
follow-up study from one of the hospitals in the research study
‘Evaluation of Food and Nutrition Services in three hospitals in
the health network of Salvador, Bahia’, which was expanded
to additional institutions in another municipality of Bahia.
Only one of the study hospitals was included in this study as
the other sites withdrew consent to participate during the
COVID-19 pandemic. The final follow-up of the larger study is
planned for 2022, so it is not reported here.

The hospital in question is in the city of Santo Antônio de
Jesus, Bahia, and in 2019, had a staff of 371 workers. Initially,
all 371 workers were invited to participate in the study; however,
according to the inclusion and exclusion criteria described
below, as well as the losses that occurred during the study,
the final sample included 218 workers from different sectors
of the hospital (Fig. 1).

Eligibility criteria

Workers of both sexes over 18 years of age who agreed to par-
ticipate in the research by signing the Free and InformedConsent
Form were eligible. Individuals with problems that compro-
mised the carrying out of anthropometric measurements were
not included: those who went through recent abdominal sur-
geries, and who suffer from abdominal lesions, tumours, hepa-
tomegaly, splenomegaly, ascites and amputees, as well as
pregnant women or women who gave birth in the last 6 months,
due to changes in body composition characteristic of these
stages of life(12).

Data collection

Data collection was performed by a team of nutritionists duly
trained in the research protocol. Sociodemographic, occupa-
tional, lifestyle and health variables, as well as anthropometric
and occupational stress variables, were collected between
May and October 2019 (before the pandemic baseline) and
betweenOctober andNovember 2020 (during the pandemic first
follow-up), considering the same instruments, techniques and
procedures in both evaluation periods.

Sociodemographic, occupational, lifestyle and health
variables. The variables in question were collected through a
structured questionnaire. Sex, age, skin colour (self-reported),
marital status, schooling and family income were

sociodemographic variables. Considering that Brazil is a country
with great miscegenation and that people identify themselves by
the colour of their skin(13), we used the variable skin colour as a
proxy of ethnicity.

The occupational variables included (1) occupation (health
professional or other), (2) weekly workload and (3) shift work.
Regarding lifestyle, the variables of habitual (1) smoking and
(2) alcohol consumption were evaluated, as well as (3) level
of physical activity. The latter was assessed through the reduced
version and validated of the International Physical Activity
Questionnaire, and workers were classified as having a low
(< 600 metabolic equivalents – MET min/week), moderate
(600 to 3000 MET min/week) and high (≥ 3000 MET min/week)
level of physical activity(14). In relation to health, the variables
(1) family history for cardiovascular risk factors, (2) perception
of one’s own health and (3) self-report of chronic diseases that
make up cardiovascular risk (arterial hypertension, dyslipidae-
mias and diabetes mellitus) were considered.

Anthropometric variables. Weight and height: weight was
measured by means of a portable digital scale with platform bio-
impedance (OMRON® Full Body Sensor Body Composition
Monitor and Scale, model HBF-516b). Interviewees were
weighed following techniques described in the literature
WHO(15). Height was measured using a portable stadiometer
(Alturaexata®). The technique used was recommended by the
WHO(15). BMI, represented by the kg/m2 ratio(15), was calculated
fromweight and height measurements. The cut-off point used to
classify the nutritional status of workers according to BMI was
that proposed by the WHO(16).

Waist circumference: waist circumference (WC) was mea-
sured using a flexible and inelastic measuring tape, following
WHO recommendations(15). This measurement was used to pre-
dict the risk of metabolic and cardiovascular complications for
workers, considering the cut-off points also proposed by
the WHO(17).

Body fat percentage: body fat percentage (BF %) was evalu-
ated with the aid of a Biodynamics® tetrapolar bioelectric
impedance device, according to the protocol described by
Kyle et al.(18). To classify the BF % of the workers, the param-
eters proposed by Guedes and Guedes were used(19).

Occupational stress variables. The instrument used to
assess workers’ occupational stress was the Job Content
Questionnaire (JQC), in its reduced version, translated and vali-
dated for the Brazilian population(20). The JCQ is composed of
seventeen questions divided into the dimensions ‘demand’, ‘con-
trol’ and ‘social support’. The ‘demand’ dimension consists of
five questions that address pace, workload, time, conflicting
demands and work effort. In the ‘control’ dimension, there are
six questions about learning, skill, creativity, repeatability,
responsibility and decision-making. The ‘social support’ dimen-
sion, on the other hand, has six questions about interpersonal
relationships(20).

To classify occupational stress, we used the Demand-Control
Model, which makes the theoretical assumption that the coexist-
ence of great psychological demands and low control in the
work process generate job strain, which results in increased
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stress at work(21). Following this, participants were classified as
having ‘high occupational stress’ if they report above the median
score in the ‘demand’ dimension and below the median score in
the ‘control’ dimension of the JCQ, and ‘low occupational stress’
otherwise(21).

Identification of variables

The health outcomes were nutritional status according to BMI,
WC and BF %, health self-perception, and CVD factors
(self-report of at least one cardiovascular risk factor such as
hypertension, diabetes mellitus, dyslipidaemias or other).
These measurements were evaluated at the beginning of the
study and after a minimum interval of 12 months to assess their
changes over time.

In the statistical analysis, all outcomes were considered in
their categorical form and classified as ‘better/same BMI, WC,
BF %, health self-perception, and cardiovascular risk factors’
(0) or ‘worse BMI, WC, BF %, health self-perception, and cardio-
vascular risk factors’ (1) in order to provide consistency across
outcome measures and for ease of interpretation. Regarding
the BMI, we considered as worse BMI the increase in weight
to overweight or obesity as well as the decrease to underweight.
In addition to these categorical forms, we also present the results
of analyses using BMI, WC and BF % as continuous outcomes to
demonstrate the absolute changes in these outcomes and for
increased statistical power.

Change in occupational stress, measured at the beginning of
the study and after a minimum of 12 months, was considered the
main exposure in this study. To examine the association
between the occupational stress-level changes and the health
outcomes over time, we created a variable denoting change in
exposure, categorised as ‘decreased/equal job stress level’ (0)
and ‘increased job stress level’ (1). This same procedurewas per-
formed considering the work shift as an additional exposure in
this study: ‘decreased/maintenance amount of work shift’ (0)
and ‘increased amount of work shift’ (1).

The study’s covariates included age, sex, educational-level,
income, occupation, weekly workload, shift work (when the
occupational stress was considered as the exposure), alcohol
consumption, smoking status, physical activity level and family
history of cardiovascular risk.

Statistical analysis

Descriptive statistical analysis expressed the categorical varia-
bles as absolute and relative frequencies, and the continuous
variables as mean and standard deviation. Data normality
was checked by the Shapiro–Wilk test. The McNemar χ2 or
Wilcoxon tests were used to compare the prevalence of occupa-
tional stress and other variables of interest before and during the
COVID-19 pandemic. The Pearson χ2 test or Fisher’s exact test
and Student’s t test or Mann–Whitney test were used to verify
the distribution of the outcomes of interest according to the
study’s covariates and changes in occupational stress levels.

Exclusion criteria:
- Dismissed (n = 66),
- Sick leave (n = 8),
- Pregnancy (n = 4),
- Vacation (n = 4),
- Declined to participate in the 

study (n = 2).

Hospital staff in 2019

Workers eligible to participate in 
the study
n = 371

Inclusion criteria:
-    Workers over 18 years of age 

who spontaneously agreed to 
participate in the study and 
to sign the Free and 
Informed Consent Form.

Total screened sample
(baseline sample)

n = 302

Exclusion criteria:
- Workers who did not agree 

to participate in the study 
(n = 69).

Inclusion criteria:
- Workers who participated in 

the baseline were invited to 
continue the study in 2020 
(n = 302).Baseline sample = First follow-up 

sample
n = 302

Total screened sample
(first follow-up final sample)

n = 218

Study sample
n = 218

Fig. 1. Flow chart of the study design and sample.
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In addition, the ORwas calculated to evaluate the association
between the changes in health outcomes (BMI, WC and BF %;
health self-perception; and cardiovascular risk factors), and
changes in occupational stress (main exposure) and shift work
(additional exposure) over time. Binomial logistic regression
was employed to adjust the analysis for possible confounding
factors (variables with P≤ 0·25, biological plausibility and epi-
demiological relevance). The statistical analyseswere performed
by SPSS Statistics Software, version 28. The significance level for
all tests was set at 5 % (P< 0·05).

Ethical aspects

The protocol of the present study was approved by the Ethics
Committee of the School of Nutrition of the Federal University
of Bahia regarding ethical pertinence(22), under number
4 316 252. In addition, in compliance with ethical assumptions,
all workers who presented significant changes in the indicators
evaluated were referred to the local health service and kept in
the study.

Results

At baseline, workers’mean agewas 32·6 (8·3) years. The average
length of hospital work experience was 45·96 (35·72) months.
41·7 % of the workers were health professionals, while the
remainder occupied other positions such as administrator,
cleaner, telephonist and labourer. Regarding educational level,
50·5 % of the participants attended high school and 34·4 % sub-
sequently attended college or university courses. Most of the
workers (52·3 %) were married or had a common law partner,
while 42·2 % were single. Other characteristics of the workers
at baseline are reported in Table 1.

During the COVID-19 pandemic, there was an increase in
high-level rates of occupational stress, obesity (according to
BMI, WC and BF %), self-perception of regular or poor health,
and presence of cardiovascular risk factors, compared with
before the pandemic period. At the first time point, 14·2 % of par-
ticipants reported high occupational stress v. 29·4 % at the fol-
low-up time point. Before the pandemic, 16·1 %, 53·2 % and
65·0 % of workers were obese according to BMI, WC and BF
% v. 21·2 %, 60·6 % and 70·4 % during the pandemic period,
respectively. At the first time point, 38·5 % of participants
reported self-perception of regular or poor health v. 40·4 % at
the follow-up time point. Before the pandemic, 12·4 % of
workers reported the presence of cardiovascular risk factors v.
18·3 % during the pandemic. All these differences were highly
significant (McNemar χ2 test P< 0·05), except for health self-
perception (P= 0·708). Differences among other workers
characteristics are presented in Table 2.

Apart from the variation in occupational stress levels, which is
considered the main exposure in this study, we also investigated
other factors associated with outcome changes among study
covariates. As shown in Table 3, only weekly workload and
health self-perception were related, meaning that workers with
a higher weekly workload had a worse health self-perception.
Other characteristics with P< 0·25 were considered for

adjustment of the binomial logistic models between job stress
and health outcomes over time.

Considering the changes in occupational stress level during
the observed period, we tested its association with the changes
in the outcomes. These variations, that is the increase in high-
level rates of occupational stress, were not significantly associ-
ated with any changes in outcomes over time (Table 4).
Binomial logistic regression unadjusted models confirmed this
lack of significant association (Table 5).

In the sub-analysis by occupation, the increase in the job
strain was greater among health professionals if compared
with other hospital workers, 150 % (6·6 v. 16·5 %) and 96 %
(19·7 v. 38·6 %), respectively. These differences before and
during the pandemic were statistically significant (McNemar
χ2 test P = 0·049 and P = 0·001, respectively). Conversely,
we found no interaction between the changes in occupational
stress and the changes in health outcomes over time, neither
for health professionals nor for other hospital workers.

Finally, as shift work is considered a kind of work stressor, we
also performed binomial logistic regression between changes in
shift work and changes in health outcomes. Unadjusted models
showed that the increased amount of shift work was related only
to the changes in BMI (OR 3·79; 95 % CI (1·40, 10·30)) (Table 6).
This association was confirmed after considering socio-
demographic, occupational and lifestyle confounding factors
(OR 3·92; 95 % CI (1·37, 11·17)) (Table 6).

Furthermore, when we categorised the analyses by occupation,
it showed that the increased amount of shift work was significantly
associated with the changes in BMI in the health professionals:

Table 1. Descriptive analysis of the workers characteristics at baseline
(Number and percentages; mean values and standard deviations)

Characteristics % n Total (n)

Age (years) 218
Mean 32·6
SD 8·3

Sex 218
Women 75·2 164
Men 24·8 54

Educational level 218
Primary school 4·1 9
High school 50·5 110
College/university education 34·4 75
Postgraduate education 11·0 24

Skin colour 218
White 12·8 28
Brown 48·6 106
Black 35·3 77
Other 3·3 7

Marital status 218
Single 42·2 92
Married/common law partner 52·3 114
Divorced/separated 5·0 11
Widowed 0·5 1

Family history of cardiovascular risk 218
Yes 87·2 190
No 12·8 28

Occupation 218
Health professional 41·7 91
Other 58·3 127
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health workers who work in shift had more chances to have
changes in BMI (OR 11·56; 95% CI (2·57, 52·00); P= 0·001), even
after adjustments by sociodemographic, occupational and lifestyle
characteristics (education level, occupational stress and physical
activity level at baseline) (OR 10·96; 95% CI (2·39, 50·19);
P= 0·002). No associationwas found for the other hospital workers
(OR 1·46; 95% CI (0·30, 7·60); P= 0·627).

Another sub-analysis considering the increased amount of shift

work was by sex, significantly associated with abdominal obesity

in femaleworkers (OR 3·17; 95%CI (1·07, 9·40);P= 0·037),which

was confirmed after adjustments by sociodemographic, occupa-

tional and lifestyle characteristics (sex, income, weekly workload,

alcohol consumption and physical activity level at baseline) (OR

3·59; 95% CI (1·12, 11·51); P= 0·032).

Discussion

The present study results suggest significant differences
between the prevalence of health outcomes before and during
the pandemic, revealing an increase in the number of cases of
obesity and the presence of cardiovascular risk factors. There
was no association between such outcomes and the increase
of occupational stress level, even in the sub-analysis by occu-
pation. On the other hand, the increased amount of shift work
was related to changes in BMI in the overall sample, and in
health workers, as well as to changes in abdominal obesity
in women.

It is noteworthy that, by the time this studywas finished, there
were found no studies to evaluate such outcomes in hospital
workers during the COVID-19 pandemic. However, studies on

Table 2. Workers characteristics before and during the COVID-19 pandemic
(Mean values and standard deviations)

Characteristics

Before pandemic During pandemic

Test statistic* PMean SD Mean SD

Continuous form
Weekly workload (hours) 44·8 11·4 46·2 11·4 2·204 0·028
Weight (kg) 69·2 14·0 70·8 14·4 6·850 <0·001
BMI (kg/m2) 25·5 4·6 26·1 4·7 6·800 <0·001
WC (cm) 84·3 11·2 87·7 11·7 8·602 <0·001
Body fat (kg) 19·8 8·0 21·2 8·2 7·721 <0·001
Body fat % 28·2 7·5 29·5 7·3 7·291 <0·001

% n % n
Categorical form
Shift work 9·633 0·002

Yes 31·2 68 39·4 86
No 68·8 150 60·6 132

Occupational stress 15·754 <0·001
High 14·2 31 29·4 64
Low 85·8 187 70·6 154

Smoking status 2·250 0·125
Current smoker 0·9 2 1·8 4
Ex-smoker 1·8 4 2·8 6
Non-smoker 97·2 212 95·4 208

Alcohol consumption 8·500 0·004
Yes 51·8 113 60·1 131
No 48·2 105 39·9 87

Physical activity level 5·438 0·020
Low 39·0 85 28·4 62
Medium 44·0 96 59·2 129
High 17·0 37 12·4 27

BMI classification 5·786 0·013
Underweight/normal range 51·8 113 47·2 103
Overweight/obese 48·2 105 52·8 115

WC classification 7·500 0·006
Low risk 46·8 102 39·4 86
Increased/high risk 53·2 116 60·6 132

Body fat % 9·091 0·001
Acceptable 35·0 71 29·6 60
Increased 65·0 132 70·4 143

Health self-perception 0·141 0·708
Excellent/good 61·5 134 59·6 130
Regular/bad 38·5 84 40·4 88

Cardiovascular risk factors† 6·857 0·007
Yes 12·4 27 18·3 40
No 87·6 191 81·7 178

WC, waist circumference.
* McNemar χ2 test or Wilcoxon test.
† Self-report of at least one cardiovascular risk factor (hypertension, diabetes mellitus, dyslipidemias or other).
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Table 3. Changes in the health outcomes over time, and their associations with the workers’ characteristics at baseline
(Number and percentages; mean values and standard deviations)

Characteristics

BMI Waist circumference Body fat % Health self-perception Cardiovascular risk factors

Better/same Worse

P*

Better/same Worse

P*

Better/same Worse

P*

Better/same Worse

P*

Better/same Worse

P*Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Continuous form
Age 32·63 8·46 32·23 7·29 0·490 32·94 8·41 31·18 7·87 0·841 32·75 8·34 31·57 8·96 0·459 32·63 8·55 32·35 7·30 0·198 32·24 8·15 36·53 9·45 0·250
Weekly workload 45·11 11·76 42·15 8·02 0·272 45·15 12·21 43·27 7·50 0·078 45·25 11·87 44·43 11·09 0·882 44·14 10·13 47·50 15·73 <0·001 45·00 11·74 41·88 5·45 0·200

% n % n % n % n % n % n % n % n % n % n
Categorical form
Sex 0·631 0·053 1·000 0·840 0·573

Male 90·7 49 9·3 5 88·9 48 11·1 6 78·8 41 21·2 11 83·3 45 16·7 9 94·4 51 5·6 3
Female 87·2 143 12·8 21 76·2 125 23·8 39 78·0 117 22·0 33 81·1 133 18·9 31 91·5 150 8·5 14

Educational level 0·144 0·738 0·733 0·082 0·456
< High school 85·0 102 15·0 18 78·3 94 21·7 26 79·4 85 20·6 22 85·8 103 14·2 17 90·8 109 9·2 11
> College 91·8 90 8·2 8 80·6 79 19·4 19 76·8 73 23·2 22 76·5 75 23·5 23 93·9 92 6·1 6

Occupation 0·527 0·499 0·863 0·723 0·620
Health professional 90·1 82 9·9 9 76·9 70 23·1 21 77·1 64 22·9 19 80·2 73 19·8 18 93·4 85 6·6 6
Other 86·6 110 13·4 17 81·1 103 18·9 24 79·0 94 21·0 25 87·2 105 17·3 22 91·3 116 8·7 11

Shift work 0·073 0·366 0·712 0·575 0·786
Yes 94·1 64 5·9 4 75·0 51 25·0 17 75·8 47 24·2 15 79·4 54 20·6 14 91·2 62 8·8 6
No 85·3 128 14·7 22 81·3 122 18·7 28 79·3 111 20·7 29 82·7 124 17·3 26 92·7 139 7·3 11

Income 1·000 0·213 0·718 0·853 0·190
< 3 minimum wages 88·4 129 11·6 17 76·7 112 23·3 34 79·3 107 20·7 28 82·2 120 17·8 26 90·4 132 9·6 14
> 3 minimum wages 87·5 63 12·5 9 84·7 61 15·3 11 76·1 51 23·9 16 80·6 58 19·4 14 95·8 69 4·2 3

Family history of cardio-
vascular risk

0·345 0·807 0·212 0·794 0·704

Yes 88·9 169 11·1 21 78·9 150 21·1 40 76·7 135 23·3 41 82·1 156 17·9 34 91·6 174 8·4 16
No 82·1 23 17·9 5 82·1 23 17·9 5 88·5 23 11·5 3 78·6 22 21·4 6 96·4 27 3·6 1

Alcohol consumption 1·000 0·244 0·612 0·486 0·451
Yes 88·5 167 11·5 13 76·1 86 23·9 27 79·8 83 20·2 21 79·6 90 20·4 23 93·8 106 6·2 7
No 87·6 25 12·4 13 82·9 87 17·1 18 76·5 75 23·5 23 83·8 88 16·2 17 90·5 95 9·5 10

Smoking status 0·401 1·000 1·000 0·558 1·000
Current/ex-smoker 88·3 189 11·7 25 79·4 170 20·6 44 77·8 154 22·2 44 81·8 175 18·2 39 92·1 197 7·9 17
Non-smoker 75·0 3 25·0 1 75·0 3 25·0 1 100·0 4 0·0 0 75·0 3 25·0 1 100·0 4 0·0 0

Physical activity level 0·788 0·337 0·832 0·495 0·097
Low 87·1 74 12·9 11 74·1 63 25·9 22 76·3 58 23·7 18 77·6 66 22·4 19 89·4 76 10·6 9
Medium 87·5 84 12·5 12 82·3 79 17·7 17 80·0 72 20·0 18 84·4 81 15·6 15 91·7 88 8·3 8
High 91·9 34 8·1 4 83·8 31 16·2 6 77·8 28 22·2 8 83·8 31 16·2 6 100·0 37 0 0

* Pearson χ2 test, Fisher’s exact test or Student’s t test.
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the effect of the pandemic on the emergence of psychological
disorders in health professionals have already been published.
According to Zhou et al.(6), symptoms of depression, anxiety,
insomnia and somatisation are more severe in health teams than
in the general population. There is also an increase in the level of
occupational stress in these individuals: Arafa et al.(23), when
studying hospital workers from Egypt and Saudi Arabia, found
that 55·9 % presented occupational stress, 36·6 % of which had
mild to moderate and 19·3 % high to extremely high levels of it.

In the present study, an increase in occupational stress levels
during the pandemic was also observed, with this increase being
higher amongst health professionals. Zhou et al.(6) state that the
COVID-19 pandemic is a stressor of great impact for individuals,
especially those at the centre of the event, since, when caring for
an infected patient, health workers experience great pressure
and mental suffering. It can also be observed that other hospital
workers are exposed to such pressure and suffering, due to over-
working imposed by the rising rates of COVID-19 hospital
admissions, as well as by the risk of infecting oneself and their
relatives once one is in close contact with their working col-
leagues and inserted in the hospital environment. Thus, it is
increasingly urgent to investigate the ratios and possible conse-
quences of such work context to meet the needs of these
professionals.

Many authors have identified positive associations between
occupational stress and various types of diseases, especially
non-transmissible chronic diseases(10,24–26). Our results differed
since there was no significant difference between high job strain
and changes in nutritional status, self-perceived health and
cardiovascular risk factors in the sample studied.

According to Kivimäki et al.(27), occupational stress is an
important risk factor for obesity. However, these authors also
did not find an association between high stress at work and

Table 6. OR and 95% CI of increased amount of shift work on nutritional
status, health self-perception and cardiovascular risk factors of hospital
workers, over time
(Odd ratio and 95 % confidence intervals)

Output

Unadjusted model Adjusted model

OR 95% CI P OR 95% CI P

Abdominal obesity*
Worse 1·80 0·69, 4·67 0·230 2·15 0·78, 5·92 0·140

Obesity (BF %)†
Worse 0·78 0·25, 2·43 0·665 0·83 0·26, 2·63 0·746

Obesity (BMI)‡
Worse 3·79 10·30 0·009 3·92 1·37, 11·17 0·011

Health self-perception§
Worse 0·18 0·02, 1·38 0·099 0·18 0·02, 1·47 0·111

Cardiovascular risk factors‖
Worse 0·51 0·06, 4·00 0·922 0·54 0·07, 4·47 0·569

BF, body fat.
* Model adjusted for sex, income, weekly workload, alcohol consumption and physical
activity level at baseline.

†Model adjusted for sex, occupational stress overtime, family history of CVD and
physical activity level at baseline.

‡Model adjusted for education level, occupational stress and physical activity level at
baseline.

§ Model adjusted for age, education level, weekly workload at baseline and occupa-
tional stress overtime.

‖Model adjusted for age, weekly workload and physical activity level at baseline.

Table 4. Changes in the workers’ occupational stress levels over time and
their associations with the changes in the health outcomes
(Number and percentages; mean values and standard deviations)

Characteristics

Occupational stress level

P*

Decreased/
equal Increased

Mean SD Mean SD

Continuous form
Weight gain (kg) 1·58 3·27 1·73 4·13 0·917
BMI gain (kg/m2) 0·59 1·23 0·60 1·44 0·944
WC gain (cm) 3·44 4·97 3·43 5·11 0·971
Body fat gain (%) 1·48 3·88 1·72 2·31 0·186
Body fat gain (kg) 1·60 4·18 1·74 2·73 0·289

% n % n
Categorical form
Smoking status 1·000

Same 77·6 166 22·4 48
Worse 75·0 3 25·0 1

Alcohol consumption 0·134
Better/same 79·2 152 20·8 40
Worse 65·4 17 34·6 9

Physical activity level 1·000
Better/same 77·8 126 22·2 36
Worse 76·8 43 23·2 13

BMI classification 0·134
Better/same 79·2 152 20·8 40
Worse 65·4 17 34·6 9

WC classification 0·695
Better/same 79·6 133 23·1 40
Worse 80·0 36 0·695 9

Body fat classification 0·214
Better/same 80·4 127 19·6 31
Worse 70·5 31 29·5 13

Health self-perception 0·098
Better/same 79·8 142 20·2 36
Worse 67·5 31 32·5 13

Cardiovascular risk factors 1·000
Better/same 77·6 156 22·4 45
Worse 76·5 13 23·5 4

WC, waist circumference.
* Pearson χ2 test, Fisher exact test or Student’s t test/Mann–Whitney test.

Table 5. OR and 95% CI of increased occupational stress level on
nutritional status, health self-perception and cardiovascular risk factors
of hospital workers, over time
(Odd ratio and 95 % confidence intervals)

Output

Unadjusted model Adjusted model

OR 95% CI P OR 95% CI P

Abdominal obesity*
Worse 0·83 0·37, 1·86 0·642 0·74 0·36, 1·86 0·608

Obesity (BF %)†
Worse 1·72 0·81, 3·66 0·161 1·74 0·81, 3·75 0·156

Obesity (BMI)‡
Worse 2·01 0·84, 4·85 0·119 1·89 0·76, 4·72 0·172

Health self-perception§
Worse 1·89 0·89, 4·02 0·100 2·02 0·93, 4·40 0·076

Cardiovascular risk factors‖
Worse 1·06 0·30, 3·41 0·922 1·27 0·38, 4·22 0·701

BF, body fat.
* Model adjusted for sex, weekly workload, income, alcohol consumption and physical
activity level at baseline.

†Model adjusted for sex, education level, family history of CVD and physical activity
level at baseline.

‡Model adjusted for education level, shift work and physical activity level at baseline.
§ Model adjusted for age, education level and weekly workload at baseline.
‖Model adjusted for age, weekly workload and physical activity level at baseline.
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the risk of weight gain or obesity in their systematic review and
meta-analysis.

It is worth mentioning that the Control-Demand Model was
originally developed to describe psychosocial factors affecting
mental health(21); such conditions, by definition, are related to
an increase or decrease in food intake, which may cause weight
gain in some individuals andweight loss in others. Thus, stress at
work also leads, directly or indirectly, to weight loss, masking the
general association between work stress and obesity(28).

As for the self-perception of health, Filha et al.(8), when study-
ing its relationship with job strain in nursing professionals in
Campo Grande, Brazil, found results contrary to the present
study, that is, the self-perception of negative health was higher
and significantly associated among workers who experienced
stress at work. According to these authors, self-assessment of
health has been an indicator widely used in epidemiological
studies due to its proximity to the real health status of individuals
and can consistently predict morbidity and mortality and the
decline of functional health.

In regard to cardiovascular risk factors, Nyberg et al.(26)

analysed individual data from 8 studies involving more than
40 000 participants to investigate the association between
occupational stress and cardiovascular risk according to the
Framingham risk score. They suggest that high-stress rates
at work are associated with higher cardiovascular risk
(Framingham > 20 %) and with diabetes, obesity, smoking
and physical inactivity when evaluated individually. It is
noticeable that the mediators of this link have been widely dis-
cussed, but there seems to be a consensus that occupational
stress affects the risk of disease through harmful changes in
lifestyle(10,11,26), which was also found in the present study,
since hospital workers presented significant change in their
alcohol consumption and levels of physical activity before
and during the COVID-19 pandemic.

In addition to occupational stress, other functional risk
indicators were evaluated in this study, specifically weekly
workload and work shifts. In both cases, there was a signifi-
cant difference before and during the pandemic, with an
increase in the number of hours worked per week and a
change to the shift and/or shift regimen. The change in the
work shift indicator was statistically associated with a change
in BMI in the overall sample, specifically in health workers,
and WC in women.

It is known that there is a well-established relationship
between shift work, defined as non-daytime work and/or
irregular and/or rotating hours, and health problems such as
obesity(29,30). However, the mechanism involved in this rela-
tionship is not fully understood. It is believed that its main
mediators, as well as those involved in occupational stress,
are changes in the behavioural and lifestyle habits of these
workers, which include reduction of leisure time and physical
activity, increased consumption of alcoholic beverages, diffi-
culty in maintaining a healthy diet and/or increased consump-
tion of energetic foods, and reduction in the quality and
number of sleep hours(29,31).

Kim et al.(29), when studying a representative sample of
Korean nurses, have confirmed such positive association

between shift work and overweight and obesity, after adjust-
ments for lifestyle characteristics related to overweight. A sim-
ilar result was also verified by Smith et al.(31) that has found a
small but important increase in BMI among Canadian nurses
on duty.

According to the meta-analysis carried out by Zhang et al.(32),
the risk of obesity in health professionals working shifts was not
statistically significant when compared with day workers.
However, when considering only night working shifts, a signifi-
cantly higher risk of obesity was found. Moreover, they have
found that shift work was associated with a 36 % increased risk
of obesity in America and 1 % in Europe and Australia.

Thus, the increase in obesity among hospital workers, espe-
cially amongst health professionals, becomes worrisome,
because it represents a serious risk to the health and functional
capacity of these individuals, especially in the current context of
a pandemic. The findings of this study and other studies in the
literature point to the need to establish strategies for a better
organisation of routine and work in hospitals, to mitigate the
impacts of shift work as well as occupational stress and to pro-
vide greater flexibility for workers to perform their day-to-day
activities.

The main limitations of this study lie in its convenience sam-
ple and the self-report of cardiovascular risk factors by hospital
workers. The first limitation is justified by the study being con-
ducted during the pandemic, which made it difficult to lead
face-to-face interviews due to the high demand for work and
turnover of professionals and compliance with safety protocols.
Nevertheless, the study’s originality and innovative character are
highlighted when comparing information before and during the
pandemic, effectively reflecting the changes imposed by the
pandemic context, as well as investigating health outcomes
beyond psychosocial factors.

As for the self-report of cardiovascular risk factors, it is
believed that the impact of this measurement on the results of
the present study may be minimised, since the sample is com-
posed of hospital workers who, due to their nature and that of
their workplace, are assumed to have greater and more accurate
knowledge about their health conditions when compared with
the general population.

Finally, the COVID-19 pandemic significantly changed the
functional, lifestyle and health characteristics of the hospital
workers studied, resulting in an increase of occupational stress
levels and the prevalence of obesity and cardiovascular risk fac-
tors in these individuals. Our findings represent an important
source of information for the formulation of corrective and pre-
ventive measures that are appropriate to the reality of these
workers, with the aim of including not only healthy lifestyle hab-
its in their routine but also non-invasive interventions related to
occupational stress, minimising the risk of health aggravation
and, consequently, preventing clinical manifestations in later
stages of life.

In addition, due to the high burden of chronic diseases in
Brazil, especially obesity and other cardiovascular risk factors,
more studies ought to be carried out in order to understand
the social and health situation of individuals during and after
the pandemic, verifying its effects in the long term, since critical
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contexts such as the COVID-19 pandemic may contribute to the
obesity pandemic, which, in its turn, increases the risk ofmorbid-
ity and mortality from chronic diseases.

Therefore, given the changes imposed by the COVID-19 pan-
demic and the relevance of hospital workers, mostly of health
workers, in the fight against this disease, it is urgent to strengthen
labour policies and practices to protect such individuals, ensure
adequate working conditions for them and allow them to main-
tain good health and quality of life.

Acknowledgements

The authors thank the SPSS® team for kindly providing amonth’s
free trial licence to carry out this study’s statistical analysis.

This research study received no specific grant from any fund-
ing agency or the commercial or not-for-profit sectors.

L. G. C., P. R. d. F. C. and R. d. C. C. d. A. A. conceptualized the
study. L. G. C. conducted the study investigation. L. G. C. and
P. A. C. M. performed the formal analysis of the study data.
L. G. C., P. R. d. F. C., P. A. C. M. and S. K. validated the study
results. L. G. C., P. R. d. F. C., S. K. and R. d. C. C. d. A. A. wrote
the paper. All the authors contributed to the revision and edition
of the final version of the manuscript.

The author has no conflicts of interest to declare.

References

1. Siqueira K, Griep RH, Rotenberg L, et al. (2015)
Interrelationships between nursing workers’ state of nutrition,
socio demographic factors, work and health habits. Cien Saude
Colet 20, 1925–1935.

2. Sousa VFS & Araújo TCCF (2015) Occupational stress and
resilience among health professionals. Psicol Cien Prof 35,
900–915.

3. Wang H, Liu Y, Hu K, et al. (2020) Healthcare workers’ stress
when caring for COVID-19 patients: an altruistic perspective.
Nurs Ethics 27, 1490–1500.

4. TemsahM-A,Al-SohimeF,AlamroN, et al. (2020) Thepsychologi-
cal impact of COVID-19 pandemic on health care workers in a
MERS-CoV endemic country. J Infect Public Health 13, 877–882.

5. Griep RH, Fonseca MJM, Melo ECP, et al. (2013) Nurses of large
public hospitals in Rio de Janeiro: socio demographic and work
related characteristics. Rev Bras Enferm 66, 151–157.

6. Zhou Y, Wangb W, Sunb Y, et al. (2020) The prevalence and
risk factors of psychological disturbances of frontline medical
staff in China under the COVID-19 epidemic: workload should
be concerned. J Affect Disord 277, 510–514.

7. Tam CW, Pang EP, Lam LC, et al. (2004) Severe acute respira-
tory syndrome (SARS) in Hong Kong in 2003: stress and
psychological impact among frontline healthcare workers.
Psychol Med 34, 1197–1204.

8. Filha MMT, Costa MAS & Guilam MCR (2013) Occupational
stress and self-rated health among nurses. Rev Lat Am
Enfermagem 21, 9.

9. Silva AM & Guimarães LAM (2016) Occupational stress and
quality of life in nursing. Paidéia 26, 63–70.

10. Sui H, Sun N, Zhan L, et al. (2016) Association between work-
related stress and risk for type 2 diabetes: a systematic review
and meta-analysis of prospective cohort studies. PLOS ONE 11,
e0159978.

11. Sara JD, Prasad M, Eleid MF, et al. (2018) Association between
work-related stress and coronary heart disease: a review of
prospective studies through the job strain, effort-reward
balance, and organizational justice models. J Am Heart
Assoc 7, 1–15.

12. Eickemberg M, Oliveira CC, Roriz AKC, et al. (2013)
Bioelectrical impedance and visceral fat: a comparison with
computed tomography in adults and elderly. Arq Bras
Endocrinol Metabol 57, 27–32.

13. Brasil (2011) Brazilian Institute of Geography and Statistics
(BIGS). Demographic Census 2010. Populations and
Househol Characteristics. Universe Results. Rio de Janeiro:
BIGS.

14. Craig CL, Marshall AL, Sjöström M, et al. (2003) International
physical activity questionnaire: 12-country reliability and valid-
ity. Med Sci Sports Exerc 35, 1381–1395.

15. World Health Organization (1995) The Physical State: Use and
Interpretation of Anthropometry. Geneva: WHO.

16. World Health Organization (2000) Obesity: Preventing and
Managing the Global Epidemic. Report of a WHO
Consultation. WHO Technical Report Series 894. Geneva:
WHO.

17. World Health Organization (2008) Waist Circumference and
Waist–Hip Ratio: Report of a WHO Expert Consultation.
Geneva: WHO.

18. Kyle UG, Bosaeus I, De Lorenzo AD, et al. (2004) Bioelectrical
impedance analysis-part II: utilization in clinical practice. In:
ESPEN GUIDELINES. Clin Nutr 23, 1430–1453.

19. Guedes DP & Guedes JERP (1998) Body Weight Control: Body
Composition, Physical Activity and Nutrition. Londrina, PA:
Midiograf.

20. Alves MGM, Chor D, Farestein E, et al. (2004) Short version of
the “Job Stress Scale”: a Portuguese-language adaptation. Rev
Saude Publica 38, 164–171.

21. Karasek RA (1979) Job demand, job decision latitude, andmen-
tal strain: implications for job redesign. Adm Sci Q 24, 285–308.

22. Brasil (1996) Resolution nº 196, 1996. Approves the Guidelines
and Regulatory Standards for Research Involving Human
Subjects. Official Journal of the Federative Republic of
Brazil. Brasília: Ministry of Health.

23. Arafa A, Mohammed Z, Mahmoud O, et al. (2021) Depressed,
anxious, and stressed: what have healthcare workers on the
frontlines in Egypt and Saudi Arabia experienced during the
COVID-19 pandemic? J Affect Disord 278, 365–371.

24. Juvanhol LL, Melo ECP, CarvalhoMS, et al. (2017) Job strain and
casual blood pressure distribution: looking beyond the
adjustedmean and taking gender, age, and use of antihyperten-
sives into account. Results from ELSA-Brasil. Int J Environ Res
Public Health 14, 451.

25. Gilbert-Ouimet M, Trudel X, Brisson C, et al. (2014) Adverse
effects of psychosocial work factors on blood pressure: system-
atic review of studies on demand-control-support and effort-
reward imbalance models. Scand J Work Environ Health 40,
109–132.

26. Nyberg ST, Fransson EI, Heikkilä K, et al. (2013) Job strain and
cardiovascular disease risk factors: meta-analysis of individual-
participant data from 47,000 men and women. PLOS ONE 8,
e67323.

27. Kivimäki A, Singh-Manoux A, Nyberg S, et al. (2015) Job strain
and risk of obesity: systematic review and meta-analysis of
cohort studies. Int J Obes 39, 1597–1600.

28. Kivimäki M, Head J, Ferrie JE, et al. (2006) Work stress, weight
gain and weight loss: evidence for bidirectional effects of job
strain on body mass index in the Whitehall II study. Int J
Obes 30, 982–987.

The impact of COVID-19 pandemic 155

https://doi.org/10.1017/S0007114522000873  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114522000873


29. Kim MJ, Son KH, Park HY, et al. (2013) Association between
shift work and obesity among female nurses: Korean nurses’
survey. BMC Public Health 13, 1204.

30. Wang XS, Armstrong ME, Cairns BJ, et al. (2011) Shift work and
chronic disease: the epidemiological evidence. Occup Med 61,
78–89.

31. Smith P, Fritschi L, Reid A, et al. (2013) The relationship
between shift work and body mass index among Canadian
nurses. Appl Nurs Res 26, 24–31.

32. Zhang Q, Chair SY, Lo SHS, et al. (2020) Association between
shift work and obesity among nurses: a systematic review and
meta-analysis. Int J Nurs Stud 112, 103757.

156 L. G. Coelho et al.

https://doi.org/10.1017/S0007114522000873  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114522000873

	Association between occupational stress, work shift and health outcomes in hospital workers of the Recôncavo of Bahia, Brazil: the impact of COVID-19 pandemic
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