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AbstrACt
Objectives Mental workload is a condition which can 
negatively influence the overall health of workers. In this 
study, we aimed to investigate the risk factors for the 
onset of mental workload, including working conditions, 
cardiovascular comorbidities and lifestyle habits, in a 
working population.
Methods This is a cross-sectional study including 408 
workers from a risk prevention service of small/medium 
companies in Murcia (Spain). Workers from the secondary 
and tertiary sectors or primary/secondary sectors with 
administrative management tasks who underwent a 
routine medical examination between 1 January 2017 and 
31 April 2017 were included. Workers from the primary 
sector and construction were excluded to avoid a sex and 
age bias.
results From 408 workers, 206 (50.5%) were females; 
with mean age 36.8±10.4 years. 164 (40.2%) workers 
had a moderate to significant risk of mental workload. 
Based on multivariate logistic regression analyses, 
independent predictors of mental workload were age ≥30 
years (OR 2.42, 95% CI 1.22 to 4.80; p=0.012), working 
in tertiary (OR 7.89, 95% CI 3.59 to 17.31; p<0.001) or 
administrative sectors (OR 87.57, 95% CI 35.22 to 217.79; 
p<0.001) and alcohol consumption (OR 2.08, 95% CI 1.16 
to 3.73; p=0.014). Smoking habit (OR 0.47, 95% CI 0.26 to 
0.85; p=0.012) was found as a protective variable so non-
smoking was considered as a risk factor.
Conclusion In the present study from a risk prevention 
service including workers of small/medium companies 
from the secondary and tertiary sectors and workers 
with administrative tasks, the labour sector, age, alcohol 
consumption and smoking habits, are independently 
associated with a higher risk of developing moderate to 
significant mental workload.

IntrOduCtIOn 
The mental load is the result of the influ-
ence of external factors that mentally affect 
the human being. It is, therefore, a complex 
interaction between individual, technical, 
organisational and social factors.1 The mental 
load uses to be higher in works involving 

cognitive processes, information processing 
and affective aspects such as tasks requiring 
high mental concentration, attention, 
memory, coordination, decision-making or 
emotional self-control.2 However, the mental 
load depends on the quantity and quality 
of the information, and it increases as the 
complexity of the information does.3 On the 
other hand, the mental load can also rise with 
repetitive, monotonous and hypovigilant 
works, in which the worker reaches a state of 
saturation, drowsiness and decreased reac-
tion capacity.

It is well known that some psychosocial 
factors and ergonomic factors at work can 
affect the psychosocial health of the worker 
causing an excessive increase in the mental 
load.4

strengths and limitations of this study

 ► This is a cross-sectional study including workers 
attending routine medical examinations between 
1 January 2017 and 31 April 2017 in a risk preven-
tion service of small/medium companies in Murcia 
(Spain).

 ► Only workers from the secondary sector, tertiary 
sector and workers from the primary or secondary 
sectors with administrative management tasks were 
included.

 ► This study identifies independent risk factors for 
moderate to significant mental workload, which al-
lows the identification of those workers with higher 
risk in order to perform prevention interventions and 
health campaigns.

 ► The inclusion of workers only from the secondary 
and tertiary sectors may hinder the generalisability 
of the results to the first sector.

 ► As this was an exploratory study, the results report-
ed are based on a post hoc analysis and should be 
regarded as hypothesis  generating so prospective 
studies are necessary to validate our results.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-022255 on 27 D

ecem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2018-022255
http://dx.doi.org/10.1136/bmjopen-2018-022255
http://dx.doi.org/10.1136/bmjopen-2018-022255
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-022255&domain=pdf&date_stamp=2018-11-27
http://bmjopen.bmj.com/


2 López-López ML, et al. BMJ Open 2018;8:e022255. doi:10.1136/bmjopen-2018-022255

Open access 

During the last years, the interest of the impact of 
cardiovascular health on the mental workload is also 
increasing. However, there is a lack of evidence about 
cardiovascular diseases and the relation with occupa-
tional health, given that these are often perceived as a 
non-occupational problem. The belief that they do not 
directly affect the interests of organisational productivity 
and their conception as a responsibility related to public 
health has translated into a scarce investigation of the 
relationship between cardiovascular disease and occu-
pational factors.5 Thus far, there are studies analysing 
cardiovascular risk factors in the working population, but 
these were performed for purely descriptive or for preven-
tive aims to establish educational health programmes. 
Often, as a possible aetiology, occupational features are 
obviated.6–9

For this reason, the need to study workers’ mental 
workload from different perspectives is evident.10 The 
aim of the present study was to investigate risk factors for 
the onset of mental workload, including working condi-
tions, cardiovascular comorbidities and lifestyle habits, 
in a working population from the secondary and tertiary 
sectors or with administrative tasks.

MethOds
This is a cross-sectional study that included all workers 
from small/medium companies in Murcia (Spain) in 
which a medical examination by the risk prevention 
service was carried out. Only workers who attended 
routine medical examinations performed between 
1 January 2017 and 31 April 2017 were recruited. To 
be included in the study, the workers must be active in 
the secondary sector (manufacturing and industry) or 
tertiary sector (services). Subjects working on the primary 
sector or secondary sectors but with tasks concerning 
the tertiary sector such as administrative management 
were also included. In the present study, this group has 
been named as ‘administrative group’. Workers from the 
primary sector (extraction of raw materials) and construc-
tion were excluded to avoid the bias of sex and age, due 
to the high proportion of men working in these sectors.

At inclusion, information regarding sex, age and 
related to work activity such as labour sector, company 
size, seniority in the workplace and working hours was 
recorded. Also, lifestyle habits such as smoking, alcohol 
consumption and exercise have been considered. Blood 
pressure, heart rate, lipids (total cholesterol, high-density 
lipoprotein cholesterol, low-density lipoprotein choles-
terol and triglycerides), uric acid, glucose and body mass 
index (BMI) have also been collected. Given the cross-sec-
tional design of the study, all data were obtained from the 
database of a risk prevention service at inclusion. Thus, 
no follow-up was performed. Ergonomic risk factors for 
the mental workload were assessed using the ‘Manual 
for the Assessment and Prevention of Ergonomic and 
Psychosocial Risks in Small/Medium Sized Companies’11:

Item 1: ‘The work is based on information processing.’

Item 2: ‘The task requires a high level of attention.’
Item 3: ‘The work has little content and it is very 

repetitive.’
Item 4: ‘Mistakes and breakdowns frequently appear at 

work.’
These items were answered as yes/no. For the 

present analysis, we designed a new variable (named 
as overall mental workload) assuming that each item 
answered as ‘yes’ summed 1 point. Thus, this new vari-
able was obtained from the sum of the four items, with 
values ranging from 0 to 4. A score of 0 was considered 
as a trivial risk of overall mental workload, whereas 
scores of 1–2; 3 and 4 were considered as a tolerable 
risk, moderate risk and significant risk, respectively. 
For statistical analyses, we also dichotomised this vari-
able as follows: ‘trivial-tolerable risk of mental work-
load’ (score 0–2) and ‘moderate-significant risk of 
mental workload’ (score 3– 4).

The appropriate permissions of the risk prevention 
service were obtained before the beginning of the study. 
Given that the information and all data were anonymised 
(ie, we had no access to names or other personal details), 
informed consents were not obtained. 

Patient and public involvement
This is a cross-sectional study in which all data were 
recorded from a medical examination in a risk preven-
tion service. Therefore, we had no contact with patients, 
given that at the moment of data collection, all patients 
had already attended this service. For this reason, patients 
included were not directly involved in the development 
of the research question and outcome measures, nor the 
recruitment and design of the study. The study results will 
be sent—when published—to the risk prevention service 
for dissemination to the participants.

statistical analysis
Categorical variables were expressed as frequencies 
and percentages. Continuous variables were tested for 
normality by the Kolmogorov-Smirnov test and presented 
as mean±SD or median and IQR, as appropriate.

The Pearson χ2 test was used to compare proportions.
Logistic regressions were performed for univariate anal-

yses and for multivariate adjustment. Multivariate models 
were performed including only those variables with a 
p<0.15 in the univariate analysis. Results are presented as 
ORs and 95% CIs.

A p<0.05 was accepted as statistically significant. Statis-
tical analyses were performed using the SPSS V.18.0 for 
Windows (SPSS).

results
We included 408 workers with a mean age of 36.8±10.4 
years. From the overall population, 206 (50.5%) were 
females, which means that the cohort was balanced 
between both genders.
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The average working hours were 37.6 hours/week 
and the average job seniority was 8.4 years. The distri-
bution of the workers based on the work activity 
yielded three groups: 35.5% of participants worked 
in the tertiary sector, 35% worked in the secondary 
sector and 29.4% had administrative tasks. With 
respect to the company size, 13.7% of the companies 
had less than 7 employees, 43.9% were companies 
with 7–49 workers and 42.4% were companies with 
50–249 employees. In addition, 73.5% of workers were 
in a company of with >12 workers.

Regarding lifestyle-related habits, we found that 
42.6% of workers did not perform any physical exer-
cise whereas 46.3% performed it regularly (at least 
1 hour of physical exercise weekly out of the working 
hour). Additionally, 7.4% of the participants were 
former smokers and 15.3% were current smokers. 
Referring to alcohol consumption, the mean grams of 
alcohol consumed was 9.03±28.9, and 57.6% reported 
weekly consumption. In addition, only 3.5% of those 

workers who reported regular alcohol consumption 
acknowledged an intake >100 g per week.

Concerning cardiovascular comorbidities, 18.9% 
of the workers had hypertension, 41.4% had hyper-
lipidaemia, 3.2% had diabetes and 9.3% had hyper-
uricaemia. Importantly, 13.5% of workers had obesity 
and 33.1% had overweight based on the BMI. These 
data, as well as other vital signs and blood parameters, 
are shown in table 1.

With regard to risk factors for mental workload 
according to the ‘Manual for the Assessment and 
Prevention of Ergonomic and Psychosocial Risks in 
Small/Medium Sized Companies’, item 2 was the most 
common, followed by item 3 and item 1. Item 4 was the 
less commonly reported risk factor (figure 1). Based on 
the risk categories that we established, 2 (0.5%) subjects 
had a trivial risk, 242 (59.3%) had a tolerable risk, 146 
(35.8%) had a moderate risk and finally, 18 (4.4%) 
showed a significant risk. By distributing these results 
into dichotomic categories, we found that 244 (59.8%) 

Table 1 Baseline characteristics

Overall
n=408

Secondary 
sector n=143

Tertiary sector
n=145

Administrative 
group n=120 P value

Demographic

  Age (years), mean (SD) 36.8 (10.4) 35.0 (11.3) 36.9 (10.0) 39.0 (9.5) 0.008

  Female sex, n (%) 206 (50.5) 67 (46.9) 82 (56.6) 57 (47.5) 0.190

Work environment and conditions, n (%)

  Seniority in the company (>36 months) 294 (72.1) 87 (60.8) 108 (74.5) 99 (82.5) <0.001

  Size of the company (>12 workers) 300 (73.5) 123 (86.0) 110 (75.9) 67 (55.8) <0.001

Comorbidities and life habits, n (%)

  Hypertension 77 (18.9) 15 (10.5) 34 (23.4) 28 (23.3) 0.006

  Diabetes mellitus 13 (3.2) 5 (3.5) 7 (4.8) 1 (0.8) 0.177

  Hyperlipidaemia 169 (41.4) 52 (36.4) 62 (42.8) 55 (45.8) 0.276

  Hyperuricaemia 38 (9.3) 9 (6.3) 13 (9.0) 16 (13.3) 0.145

  Smoking habit 187 (45.8) 69 (48.3) 68 (46.9) 52 (43.4) 0.008

  Alcohol consumption 235 (57.6) 84 (58.7) 82 (56.6) 69 (57.5) 0.107

  Body mass index, mean (SD) 25.5 (4.5) 26.0 (4.4) 25.1 (4.5) 25.3 (4.7) 0.255

  Overweight 135 (33.1) 54 (37.8) 41 (28.3) 40 (33.3) 0.239

  Obesity 55 (13.5) 23 (16.1) 18 (12.4) 14 (11.7)

  Regular physical activity 189 (46.3) 58 (40.6) 70 (48.3) 61 (50.8) 0.211

Vital signs and blood parameters, mean (SD)

  Heart rate (beats per min) 72.5 (12.3) 72.4 (12.4) 75.1 (12.8) 69.7 (11.1) 0.002

  Systolic blood pressure (mm Hg) 121.2 (16.0) 120.4 (13.6) 121.9 (17.6) 121.4 (16.7) 0.723

  Diastolic blood pressure (mm Hg) 73.4 (11.2) 70.9 (9.6) 74.5 (13.2) 75.1 (10.1) 0.004

  Total cholesterol (mg/dL) 186.5 (33.2) 182.2 (32.7) 187.5 (33.7) 190.3 (33.1) 0.131

  Low density lipoprotein (mg/dL) 106.4 (29.0) 102.1 (27.4) 107.6 (29.9) 110 (29.4) 0.072

  High density lipoprotein (mg/dL) 60.7 (14.7) 59.3 (13.2) 61.7 (15.3) 61.2 (15.8) 0.361

  Triglycerides (mg/dL) 96.9 (62.5) 105.2 (68.9) 89.2 (64.2) 96.4 (50.6) 0.095

  Uric acid (mg/dL) 4.9 (1.4) 4.8 (1.3) 4.8 (1.3) 5.1 (1.5) 0.221

  Glucose (mg/dL) 83.3 (12.8) 82.2 (13.3) 84.2 (12.3) 83.5 (12.8) 0.417
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workers had a ‘trivial-tolerable risk of mental workload’ 
and 164 (40.2%) had ‘moderate-significant risk of mental 
workload’.

univariate and multivariate analyses
Univariate and multivariate analyses are shown in table 2. 
These analyses included variables from the work envi-
ronment, cardiovascular comorbidities and lifestyle 
habits. After the multivariate adjustment, the indepen-
dent predictors of moderate-significant risk of mental 
workload were age ≥30 years (OR 2.42, 95% CI 1.22 to 
4.80; p=0.012), working in tertiary (OR 7.89, 95% CI 3.59 
to 17.31; p<0.001) or administrative sector (OR 87.57, 
95% CI 35.22 to 217.79; p<0.001) and alcohol consump-
tion (OR 2.08, 95% CI 1.16 to 3.73; p=0.014). Smoking 
habit (OR 0.47, 95% CI 0.26 to 0.85; p=0.012) was found 
as a protective variable so non-smoking was considered 
as a risk factor (table 2). Subanalyses of risk factors for 
mental workload in each group (secondary, tertiary and 
administrative) have been included in online supplemen-
tary tables 1–3.

dIsCussIOn
In this study, we found that the labour sector, age, smoking 
habits and alcohol consumption are independent risk 
factors for the development of moderate to significant 
mental workload. These results help us to define the 
profile of the workers most exposed to mental workload 
in our environment, which is particularly interesting to 
perform effective prevention and health campaigns.

Of note, according to the ‘Manual for the Assessment 
and Prevention of Ergonomic and Psychosocial Risks in 
Small/Medium Sized Companies’, the vast majority of 
workers (99.5%) were exposed to at least one risk factor 
for the mental workload in the work environment. Thus, 
the prevalence of risk factors for the mental workload 
in our study is quite high, which contrasts to the data 
reported by VII National Survey on Working Conditions12 
and the study of González Guitierrez et al.13 This empha-
sises the relevance of conducting a study to investigate 
factors leading to increasing the risk of mental workload.

The risk of mental workload has been linked to occu-
pational features in several studies.14 15 For example, a 
previous study carried out with workers from the tertiary 
sector showed that more than half of these workers 
suffered a high mental workload.16 In our study, the group 
with higher risk of moderate to significant mental work-
load was the administrative group. This group of workers 
is composed mainly of subjects who require higher qual-
ification to practice their job. Thus, the responsibility 
of these workers is often higher compared with the rest 
of workers leading to higher level of stress which could 
contribute to increase the risk of mental workload.17

Another result that requires future in-depth analyses is 
the relationship between moderate to significant mental 
workload and age. To the best of our knowledge, this is 
the first study showing that workers older than 30 years 

Figure 1 Ergonomic risk factors for mental workload.

Table 2 Risk factors for moderate to significant mental workload by univariate and multivariate logistic regression analyses

Univariate analysis
OR (95% CI) P value

Multivariate analysis
OR (95% CI) P value

Age ≥30 years 3.03 (1.90 to 4.83)  <0.001 2.42 (1.22 to 4.80)  0.012 

Female sex 1.01 (0.68 to 1.50)  0.968 – 

Tertiary sector 8.33 (3.91 to 17.72)  <0.001 7.89 (3.59 to 17.31)  <0.001 

Administrative sector 90.21 (38.64 to 210.59)  <0.001 87.57 (35.22 to 217.79)  <0.001 

Seniority in the company (>36 months) 1.97 (1.24 to 3.14)  0.004 0.95 (0.48 to 1.86)  0.871 

Size of the company (>12 workers) 2.48 (1.59 to 3.89)  <0.001 0.98 (0.52 to 1.84)  0.945 

Hypertension 1.59 (0.96 to 2.61)  0.070 1.06 (0.53 to 2.13)  0.856 

Diabetes mellitus 0.12 (0.02 to 0.92)  0.042 0.18 (0.02 to 1.89)  0.151 

Hyperlipidaemia 1.24 (0.83 to 1.85)  0.299 – 

Hyperuricaemia 1.55 (0.80 to 3.03) 0.198 – 

Smoking habit 0.52 (0.34 to 0.79)  0.002 0.47 (0.26 to 0.85)  0.012 

Alcohol consumption 1.50 (0.99 to 2.24)  0.052 2.08 (1.16 to 3.73)  0.014 

Overweight/obesity 0.77 (0.52 to 1.15)  0.197 – 

Regular physical activity 0.56 (0.38 to 0.84)  0.005 0.59 (0.34 to 1.05)  0.073 
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are at higher risk of mental workload. In our opinion, 
this is an issue that will need further investigation in the 
future.

On the other hand, two life habits were associated with 
mental workload; alcohol consumption and smoking 
habit. Alcohol consumption increased the risk of mental 
workload in the present study more than twofold. These 
results are in accordance with those obtained in a study 
conducted by Melia and Batería Valencia.18 Indeed, the 
negative influence of alcohol in work environments is 
well known, not only over the risk of mental workload but 
it also affects productivity, causing significant damages 
to employers and workers due to absenteeism, work 
misalignments, work disabilities, staff turnover, reduced 
work performance and poor quality of work.19 20

More difficult to clarify is the fact that non-smoking 
workers have a higher risk of mental workload. However, 
the administrative group had the highest risk of moderate 
to significant mental workload and as we commented 
above, this population had a higher qualification. There-
fore, those workers most affected by the mental workload 
are workers with the high level of education, which in 
turn is usually associated with higher knowledge about 
health and healthy lifestyles compared with workers with 
the lower level of education or lower socioeconomic 
levels.6 21

The risk profile for a mental workload of workers from 
the secondary and tertiary sectors has been identified 
in this study and in the light of our results; the need of 
prevention and health promotion actions is evident. In 
particular, some interventions should focus on avoiding 
smoking habits and alcohol consumption as well as prac-
tice physical exercise. Interventions, such as information 
in the Occupational Health Nursing and Medicine clinics, 
detailed analyses of the toxic substances consumption, 
risk analyses of a mental workload according to the job 
and group therapies for the acquisition of healthy habits, 
could be appropriate and useful.

limitations
There are several limitations that must be acknowledged. 
First, the inclusion of workers only from the secondary 
and tertiary sectors may hinder the generalisability of the 
results to the first sector. However, as this was an explor-
atory study, we decided to exclude this sector in order 
to avoid a gender bias. Second, given the cross-sectional 
design of the study, the results reported are based on a 
post hoc analysis and should be regarded as hypoth-
esis generating. Prospective studies with larger cohorts in 
different settings are necessary to validate our results.

COnClusIOns
In the present study from a risk prevention service 
including workers of small/medium companies, the 
labour sector, age, alcohol consumption and smoking 
habits were independently associated with a higher risk 
of developing moderate to significant mental workload.
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