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Abstract
Aims: To estimate the prevalence of computer vision syndrome (CVS) in healthcare 
workers and its relationship to video display terminal (VDT) exposure, sociodemo-
graphic, optical correction and work characteristics, and to analyse whether there are 
differences among occupational groups.
Design: Cross-sectional study.
Methods: A sample of 1179 physicians and surgeons, nurses, and nursing assistants 
from two hospitals in Spain between January 2017 and February 2018 were invited 
to participate in this study. Of these, 622 workers from both hospitals were finally 
included. CVS was measured using a questionnaire, the CVS-Q©. Logistic regression 
was used to identify the factors associated with CVS. All the results were stratified 
by occupational group.
Results: The prevalence of CVS was 56.75% with nurses being the most affected oc-
cupational group (61.75%). It was associated significantly with female sex (aOR = 2.57; 
95% CI 1.36–4.88) and morning shifts plus on-call (aOR = 2.33; 95% CI 1.11–4.88) in 
the physicians and surgeons group. Among the nurses, it was associated with female sex 
(aOR = 2.35; 95% CI 1.03–5.37), seniority between 10 and 20 years (aOR = 2.17; 95% 
CI 1.03–4.59), VDT exposure at work of 2–4 h/day (aOR = 6.14; 95% CI 1.08–35.02), 
VDT exposure at work >4 h/day (aOR = 7.14; 95% CI 1.29–39.62) and self-perception 
that using the software application was not easy (aOR = 2.49; 95% CI 1.23–5.01).
Conclusions: A high prevalence of CVS among healthcare workers was observed. The 
risk factors that increased the likelihood of suffering from this syndrome depended 
on the occupation.
Impact: The findings may be used as a reference for occupational health services to 
implement specific preventive measures to reduce CVS for each occupational group. 
Such measures should consider both individual factors and the working conditions.
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1  |  INTRODUC TION

According to the Sixth European Working Conditions Survey 
(Eurofound, 2017), more than half of European workers used video 
display terminals (VDTs) at work with financial services, public ad-
ministration, education, and health being the economic sectors with 
the most widespread use of VDTs. In Spain, the implementation of 
the use of electronic health records (EHRs) in the National Health 
System, supported by Act 16/2003 (BOE 128, 29 May, 2003) and by 
Act 41/2002 (BOE 274, 15 Nov, 2002), has resulted in a significant 
change in the manner in which the different healthcare profession-
als, work. With most of these health professionals (more than 90%) 
spending 2 or more hours using a VDT at work (Artime Ríos et al., 
2019, 2020), they have been considered to be VDT users according 
to the Royal Decree 488/1997 (BOE 97, 23 Apr., 1997).

1.1  |  Background

The prolonged use of computers at work by healthcare workers has 
also been observed in other countries. Hyon et al. (2019) reported an 
average exposure to a VDT at work of 7.4 h/day (SD 2.5) in paramedi-
cal workers. Some healthcare workers work frequently in a stand-
ing position at the bedside of a patient. Thus, since not all jobs are 
designed for sedentary work, healthcare workers using VDTs in the 
healthcare sector may experience some difficulties. This is the case 
for nurses who use these terminals for the administration of medica-
tion or portable terminals used during medical visits. This new way 
of working has entailed changes, both in the work tasks and in the in-
teractions between healthcare professionals, which increases stress 
and has a negative impact on their health (Morrison & Lindberg, 
2008). In line with the spread of teleworking or online working, the 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pan-
demic has increased the use of VDTs in the health sector substan-
tially. Worldwide, online consultations by telephone or video have 
been promoted to avoid face-to-face contact in primary care.

The use of VDTs for long periods of time has been related to in-
tense accommodative efforts, a decreased blink rate, and increased 
tear film evaporation, which can compromise the condition of the 
ocular surface and the binocular vision status, resulting in discom-
fort (Jaiswal et al., 2019). The American Optometric Association 
(AOA, 2020) defined the computer vision syndrome (CVS) as a group 
of eye- and vision-related problems that result from prolonged com-
puter, tablet, e-reader, and cell phone use. The CVS has been stud-
ied extensively over the past decade, although other terms, such as 
asthenopia, visual fatigue, or eyestrain, have also been used to refer 
to the same construct. The prevalence of the CVS varies consider-
ably from one study to another, with figures ranging between 20% 
(Ye et al., 2007) and 80% (Fenga et al., 2008). Such differences can 
be explained by methodological variations between studies, mainly 
due to different definitions of “case” and the lack of validated in-
struments for diagnosis. Nevertheless, Seguí et al. (2015) designed 

and validated a Spanish questionnaire to estimate the prevalence of 
the CVS.

The CVS has a multifactorial aetiology. Several authors have 
pointed out that the probability of workers suffering from CVS in-
creases with the daily time of exposure to VDTs (Dessie et al., 2018; 
Rahman & Sanip, 2011). While the lack of breaks taken, and the 
years of use, can be work-related risk factors (Assefa et al., 2017; 
Larese Filon et al., 2019), there are also risk factors inherent in the 
worker, including female sex (Sa et al., 2012), advanced age (Rossi 
et al., 2019), previous eye diseases (Ranasinghe et al., 2016), previous 
refractive surgeries (Aakre & Doughty, 2007), the use of some sys-
temic treatments (Castro et al., 2018) and the use of contact lenses 
(Tauste et al., 2016), that can also aggravate this symptomatology.

The majority of the CVS studies have analysed occupations 
linked mainly to office work (Assefa et al., 2017; Dessie et al., 2018; 
Sánchez-Brau et al., 2020). Very few published studies have anal-
ysed the effects of exposure to VDTs on the visual health of health-
care workers. A study carried out in North America with a sample of 
380 radiologists who used computer screens as a viewing method 
at work estimated a prevalence of eye strain of 36% (Vertinsky & 
Forster, 2005). Other studies conducted in hospitals either focused 
on a sample of janitors and computer operators (Yazici et al., 2015), 
or did not specify whether their sample consisted of healthcare 
workers (Jackson et al., 1997; Ünlü et al., 2012). However, a litera-
ture review (Klamm & Tarnow, 2015) concluded that the occurrence 
of the CVS should be considered in nurses and other healthcare 
professionals because of the use of tablets and laptops in hospitals. 
More recently, two studies (Artime Ríos et al., 2019, 2020) that ad-
ministered the questionnaire by Seguí et al. (2015) to their respon-
dents, used artificial intelligence techniques to predict the scores 
achieved and the characteristics of the healthcare workers with this 
syndrome. However, the samples of both studies were insufficient 
to measure prevalence consistently. Likewise, although from a dif-
ferent perspective, the recent publication of a clinical case (Lurati, 
2018) emphasized the implications of the CVS in occupational nurs-
ing, recommending annual visual examinations of workers aged over 
40 years, as well as the administration of questionnaires for the as-
sessment of dry eye symptoms.

Thus, the effects of an increase in the exposure to VDTs in their 
work, due to the implementation of EHRs in the National Health 
System, on the visual health of health workers should be assessed, 
using a validated tool to evaluate the CVS (Seguí et al., 2015), and in 
so doing correct the methodological limitations of previous studies.

Considering the inherent differences in the tasks performed by 
physicians, nurses, and nursing assistants when using VDTs at work, 
it will be important to analyse each occupational group separately. 
Soria-Oliver et al. (2019) found differences in the levels of visual dis-
comfort between the different patterns of VDT use, and Jaschinski 
et al. (2015) found that the reported extent of headache, ocular, and 
musculoskeletal strain among those who performed more demand-
ing occupational tasks increased with the daily duration of computer 
work.
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2  |  THE STUDY

2.1  |  Aims

The aim of this study was to estimate the prevalence of the CVS 
in a sample of healthcare workers and the relationship of this syn-
drome to VDT exposure, optical correction and sociodemographic 
and work characteristics, and to analyse whether there were differ-
ences in the syndrome according to different occupational groups.

2.2  |  Design

This was a cross-sectional study based on the Strengthening the 
Reporting for Observational Studies in Epidemiology guidelines (von 
Elm et al., 2008).

2.3  |  Participants

The study was conducted in two hospitals in Oviedo, Spain: 
Monte Naranco Hospital (HMN) and Central University Hospital 
of Asturias (HUCA). The first, specializing in geriatrics and pallia-
tive care, implemented the EHR in 2007. The second, a reference 
hospital for the network of hospitals in the area and implemented 
the EHR in 2014.

The study population included healthcare professionals from the 
following occupational groups: physicians and surgeons (including 
residents), nurses (including nurse specialists), and nursing assistants. 
Participants were excluded if (1) they belonged to a different occupa-
tional group (physiotherapists, speech therapists, pharmacists, biolo-
gists, physicists, among others); (2) they were students; (3) they did not 
use VDTs in their jobs; (4) they had been working for less than 1 year in 
their jobs; (5) they were on maternity leave or had prolonged temporary 
disabilities; (6) they were full-time union representatives; (7) they were 
retired; (8) their employment was terminated; (9) they were suffering 
from diagnosed eye diseases and/or were undergoing ocular treatment 
at the time of the study; and/or (10) had undergone refractive surgeries.

For the selection of the sample, we considered the differences in 
the target populations of both hospitals: 279 workers from HMN and 
3909 from HUCA. In HMN, we included all of the healthcare workers 
as the target population, to take into account the possibility of the high 
percentage of losses that could affect the representativeness of the 
sample. In HUCA, stratified random sampling was carried out using 
the lists of active personnel of the occupational groups included in the 
study. The total population was divided into the following strata: phy-
sicians and surgeons (1068 workers), nurses (1622 workers), and nurs-
ing assistants (1219 workers). The sample was selected randomly from 
a number proportional to the components of each stratum. Assuming 
a CVS prevalence of 20% (Ye et al., 2007), a 95% confidence level and 
a precision of 5%, the estimated sample sizes in the second hospital 
were 201 physicians and surgeons, 214 nurses, and 205 nursing assis-
tants. Therefore, taking into account a possible loss of approximately 

40%–45%, 290 physicians and surgeons, 311 nurses, and 299 nursing 
assistants were invited to participate in the study. Finally, out of a total 
of 1179 healthcare professionals from both hospitals who were con-
tacted, a sample of 622 was included in the study (139 from HMN and 
483 from HUCA), as shown in Figure 1.

2.4  |  Data collection

Between January 2017 and February 2018, a research team mem-
ber contacted the selected participants directly at their work units. 
Each subject was given an envelope containing the following docu-
ments: (1) an instruction sheet; (2) an informed consent document; 
(3) an ad hoc questionnaire with regard to anamnesis, occupational 
information, and history of exposure to VTD; and (4) a CVS ques-
tionnaire (CVS-Q©). The workers were able to obtain clarifications 
about the study on-site, and those who decided to participate signed 
the informed consent document, which was collected at the same 
time. The ad hoc and CVS-Q questionnaires were delivered to the 
participants with personal identification numbers to guarantee their 
anonymity of the participants. Since both of the questionnaires were 
self-administered, deadlines and collection methods were agreed 
with each worker.

The questionnaire on anamnesis, occupational information, and 
history of exposure to VTD was developed to collect information 
about the sociodemographic variables (sex and age), ocular history 
(ophthalmic or contact lens use, previous eye diseases, ocular treat-
ment, and/or ocular surgeries), job characteristics (hospital, occupa-
tional groups, work schedules, and seniority), history of exposure to 
VDTs at work (hours per day of use), opinions about the ease of use 
of the software applications, and exposure to VDTs outside of work. 
Age was categorized as ≤35, 36–45, and >45  years, since each of 
these groups have different accommodative conditions (Girum et al., 
2017; Rozanova et al., 2018). Seniority was categorized as ≤10, 10–
20, and >20 years because these cut-off points divided the sample 
into three groups of similar sizes. Exposure to VDTs at work was cat-
egorized as <2, 2–4, and >4 h/day according to the definition of VDT 
workers in the implementation of the Royal Decree 488/1997 (BOE 
97, 23 Apr., 1997).

The CVS-Q© (Seguí et al., 2015) was used to measure the ocular 
and visual symptoms perceived by the worker throughout the time 
of computer use at work or immediately after working hours. This 
questionnaire assessed the frequency (never, occasionally, or often/
always) and the intensity (moderate or intense) of 16 symptoms: 
burning, itching, feeling of a foreign body, tearing, excessive blinking, 
eye redness, eye pain, heavy eyelids, dryness, blurred vision, dou-
ble vision, difficulty focusing for near vision, increased sensitivity to 
light, coloured halos around objects, feeling that sight is worsening, 
and headache. Once completed by the worker, the researcher cal-
culated and recoded the severity of each symptom and established 
a total score after adding the severity. If the total score was greater 
than or equal to six, the worker was considered to be suffering from 
the CVS.
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F I G U R E  1  Flow of participants through the study, including reasons for exclusion/not accessibility

900 workers from HUCA invited to participate

187 workers not accessible
24 retired

34 on temporary disability

13 refused to participate

8 full-time union representatives

106 who had terminated their employment 
contract or had changed work unit

2 accepted but did not return the questionnaire

230 excluded
15 belonged to a different occupational group

32 did not use VDTs in their jobs

1 incomplete survey

151 were suffering from one or more
diagnosed eye diseases and/or were undergoing
ocular treatment at the time of the study:

amblyopia with or without treatment with    
an eye patch: 22

strabismus: 6

conjunctivitis: 61

corneal ulcers: 9

cataracts: 11

glaucoma: 3

dry eye under treatment: 85

retinal pathology: 4

vitreous pathology: 15

hordeolum: 1

blepharitis: 2

keratitis: 3

uveitis: 2

conjunctival hemorrhage: 1

macular degeneration: 2

2 currently under treatment for ocular
hypertension

43 refractive surgery, of which 14 had already
been excluded due to an eye disease diagnosed
and/or under ocular treatment

483 workers included

279 workers from HMN invited to participate

19 workers not accessible
4 on temporary disability

2 refused to participate

1 full-time union representative

4 off-site (change of work unit or external
rotation)

8 accepted but did not return the questionnaire

121 excluded
2 belonged to a different occupational group

94 did not use VDTs in their jobs

1 incomplete surveys

13 were suffering from one or more
diagnosed eye diseases and/or were
undergoing ocular treatment at the time of the
study:

amblyopia with or without treatment with 
an eye patch: 1

conjunctivitis: 1

cataracts: 2

dry eye under treatment: 6

retinal pathology: 2

vitreous pathology: 2

hordeolum: 1

blepharitis : 1

1 had been working for less than one year in
their job

11 refractive surgery, of which 1 had already
been excluded due to an eye disease
diagnosed and/or under ocular treatment

139 workers included
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2.5  |  Ethical considerations

This study was approved by the Research Ethics Committee of the 
university (no. UA-2016-07-13) and hospitals (no. 148/16). The study 
was conducted in accordance with the tenets of the Declaration 
of Helsinki, the International Conference on Harmonisation Good 
Clinical Practice Guidelines and the Organic Act 3/2018 on Personal 
Data Protection (BOE 294, 6 Dec., 2018). All the participants provided 
written informed consent.

2.6  |  Data analysis

A descriptive analysis was performed, including measures of central 
tendency for the continuous variables, and absolute and relative fre-
quencies for the categorical variables. The dependent variable was 
the presence of the CVS, which was calculated according to the CVS-
Q© score. The total prevalence of the CVS and the prevalence in each 
group were calculated according to the different explanatory variables. 
To assess the existence of significant differences in the prevalence ob-
served in the different groups, the chi-square test was used (or Fisher's 
exact test in frequencies lower than or equal to five for some of the 
categories considered). The magnitudes of the bivariate associations of 
the prevalence of the CVS in the different categories of the explanatory 
variables were calculated using crude odds ratios and their confidence 
intervals at 95% (95% CI) that were estimated with binary logistic re-
gression models. To identify the factors associated with a CVS, a mul-
tivariate logistic model was used to estimate the adjusted odds ratios 
(ORa) and their 95% CI. All the variables were considered as predictors 
to create a model that was as informative as possible. All the results 
were stratified by occupational group, and the Hosmer–Lemeshow 
test, the area under the curve (AUC), and the Omnibus test were used 
to evaluate the fit of the models. Statistical significance was set at 
p < .05. IBM SPSS Statistics version 24 was used for statistical analysis.

2.7  |  Validity and reliability

The data were collected using the CVS-Q©, a validated instrument (Seguí 
et al., 2015). According to the Rasch analysis, this questionnaire has ac-
ceptable psychometric properties with sensitivity and specificity values of 
75.0% and 70.2%, respectively, making it a valid and reliable tool to perform 
quality studies on workers exposed to VDTs in Spain, and particularly on 
those occupational groups that are more vulnerable to visual discomfort.

3  |  RESULTS

3.1  |  Characteristics of the study population

As shown in Table 1, the mean age of the sample was 46.34 years 
(SD 10.97). While there were more women than men in the entire 
sample (79.10%), this was especially so in the occupational groups 

of nurses (88.77%) and nursing assistants (96.97%). Of the sample, 
72.99% wore ophthalmic lenses and 16.08% contact lenses. The 
mean seniority of the workers was 18.11  years (SD 11.27). With 
regard to work schedules, 61.95% of the physicians and surgeons 
performed morning shifts plus on-call, and 55.09% of the nurses and 
74.24% of the nursing assistants performed rotating shifts including 
nights. The average duration of VDT use at work was 4.89 h/day (SD 
2.53) and 55.95% of the participants used VDTs for more than 4 h a 
day. The group most exposed to VDTs at work were physicians and 
surgeons (mean = 6.17, SD 2.32 h/day), especially those who worked 
in the emergency room, reanimation, and intensive care medicine. 
These were followed by nurses (mean  =  4.97, SD 2.08 h/day) and 
nursing assistants (mean = 2.72, SD 2.31 h/day). The majority of the 
individuals (75.08%) considered that the software application was 
easy to use.

3.2  |  Prevalence of the CVS

The total prevalence of the CVS was 56.75%, and no signifi-
cant differences in prevalence were observed between hos-
pitals. The prevalence of the CVS was significantly higher 
in women (60.77%), ophthalmic lens wearers (59.69%), and 
contact lens wearers (69.00%). Significant differences were 
also observed according to seniority (p = .004) and computer 
use outside of work (p =  .044); workers with 10–20 years of 
seniority and those who used a computer outside of work 
presented with a higher prevalence (66.32% and 58.63%, re-
spectively; Table 2).

Nurses had a higher prevalence of the CVS (61.75%) than phy-
sicians and surgeons (51.71%) and nursing assistants (53.79%), but 
these differences were not significant. Among the physicians, there 
were significant differences in prevalence by sex (p  =  .001), use 
of ophthalmic lenses (p =  .024), use of contact lenses (p =  .010), 
and work schedule (p  =  .032). Among the nurses, significant dif-
ferences in prevalence were observed according to seniority 
(p =  .019), hours of use of VDT at work (p =  .015), and perceived 
user-unfriendliness of the software application (p =  .013). Finally, 
among the nursing assistants, these differences were observed 
only according to the number of hours of computer use outside of 
work (p = .036; Table 2).

Significant prevalence differences were found between the oc-
cupational groups in non-contact lens wearers (p = .040) and in the 
participants with greater difficulties in using the software applica-
tions (p = .008). In both cases, the nurses had the highest prevalence 
of the CVS (Table 2).

3.3  |  Factors associated with the CVS

The results of the bivariate analysis (Table 3) showed that, in the 
entire sample of health personnel, female sex, the use of ophthal-
mic or contact lenses, a 10–20 years seniority, shift work including 
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TA B L E  1  Demographic, individual and work characteristics of the studied sample

Variables
Total sample 
(n = 622)

Physicians and surgeons 
(n = 205)

Nurses and nurse 
specialists (n = 285)

Nursing assistants 
(n = 132)

Sex, n (%)

Male 130 (20.90%) 94 (45.85%) 32 (11.23%) 4 (3.03%)

Female 492 (79.10%) 111 (54.15%) 253 (88.77%) 128 (96.97%)

Age (years), n (%)

≤35 126 (20.26%) 48 (23.41%) 67 (23.51%) 11 (8.33%)

36 to ≤45 145 (23.31%) 48 (23.41%) 80 (28.07%) 17 (12.88%)

>45 351 (56.43%) 109 (53.17%) 138 (48.42%) 104 (78.79%)

Mean (SD) 46.34 (10.97) 45.13 (11.60) 44.76 (10.62) 51.64 (8.95)

Median (range) 49 (22–67) 47 (25–67) 45 (22–64) 54 (26–64)

Ophthalmic lens wearers, n (%)

No 168 (27.01%) 48 (23.41%) 93 (32.63%) 27 (20.45%)

Yes 454 (72.99%) 157 (76.59%) 192 (67.37%) 105 (79.55%)

Contact lens wearers, n (%)

No 522 (83.92%) 158 (77.07%) 241 (84.56%) 123 (93.18%)

Yes 100 (16.08%) 47 (22.93%) 44 (15.44%) 9 (6.82%)

Hospital, n (%)

HUCA 483 (77.65%) 163 (79.51%) 197 (69.12%) 123 (93.18%)

HMN 139 (22.35%) 42 (20.49%) 88 (30.88%) 9 (6.82%)

Seniority (years), n (%)

≤10 194 (31.19%) 72 (35.12%) 85 (29.82%) 37 (28.03%)

>10 to ≤20 190 (30.55%) 54 (26.34%) 85 (29.82%) 51 (38.64%)

>20 238 (38.26%) 79 (38.54%) 115 (40.35%) 44 (33.33%)

Mean (SD) 18.11 (11.27) 17.60 (11.72) 18.30 (10.86) 18.48 (11.50)

Median (range) 16 (1–46) 17 (1–45) 16 (1–42) 16 (1–46)

Work schedule, n (%)

Day shifts only 215 (34.57%) 69 (33.66%) 112 (39.30%) 34 (25.76%)

Rotating shifts including nights 264 (42.44%) 9 (4.39%) 157 (55.09%) 98 (74.24%)

Morning shifts plus on-call 143 (22.99%) 127 (61.95%) 16 (5.61%) –

Use of VDT at work (h/day), n (%)

<2 71 (11.41%) – 10 (3.51%) 61 (46.21%)

2 to ≤4 203 (32.64%) 45 (21.95%) 118 (41.40%) 40 (30.30%)

>4 348 (55.95%) 160 (78.05%) 157 (55.09%) 31 (23.48%)

Mean (SD) 4.89 (2.53) 6.17 (2.32) 4.97 (2.08) 2.72 (2.31)

Median (range) 5 (0.5–18.0) 6 (2.0–18.0) 5 (1.0–10.0) 2 (0.5–8.0)

Easy software application, n (%)

Yes 467 (75.08%) 132 (64.39%) 224 (78.60%) 111 (84.09%)

No 155 (24.92%) 73 (35.61%) 61 (21.40%) 21 (15.91%)

Use of computer outside work, n (%)

No 112 (18.01%) 13 (6.34%) 61 (21.40%) 38 (28.79%)

Yes 510 (81.99%) 192 (93.66%) 224 (78.60%) 94 (71.21%)

Mean (SD) 1.52 (1.39) 2.04 (1.45) 1.29 (1.33) 1.22 (1.16)

Median (range) 1 (0–16) 2 (0–9) 1 (0–16) 1 (0–5)

Abbreviation: SD, standard deviation.
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TA B L E  2  Prevalence of the CVS according to demographic, individual and work factors

Variables

Total sample Physicians and surgeons
Nurses and nurse 
specialists Nursing assistants

pbn (%) pa n (%) pa n (%) pa n (%) pa

No. of subjects 353 (56.75) 106 (51.71) 176 (61.75) 71 (53.79) .064c

Sex <.001c .001c .066c 1.000d

Male 54 (41.54) 37 (39.36) 15 (46.88) 2 (50.00) .679d

Female 299 (60.77) 69 (62.16) 161 (63.64) 69 (53.91) .174c

Age (years) .538c .964c .282c 1.000d

≤35 69 (54.76) 25 (52.08) 38 (56.72) 6 (54.55) .927d

36 to ≤45 88 (60.69) 24 (50.00) 55 (68.75) 9 (52.94) .086c

>45 196 (55.84) 57 (52.29) 83 (60.14) 56 (53.85) .415c

Ophthalmic lens 
wearers

.015c .024c .158c .275c

No 82 (48.81) 18 (37.50) 52 (55.91) 12 (44.44) .103c

Yes 271 (59.69) 88 (56.05) 124 (64.58) 59 (56.19) .191c

Contact lens wearers .007c .010c .103c 1.000d

No 284 (54.41) 74 (46.84) 144 (59.75) 66 (53.66) .040c

Yes 69 (69.00) 32 (68.09) 32 (72.73) 5 (55.56) .560d

Hospital .982c .552c .928c 1.000d

HUCA 274 (56.73) 86 (52.76) 122 (61.93) 66 (53.66) .158c

HMN 79 (56.83) 20 (47.62) 54 (61.36) 5 (55.56) .319d

Seniority (years) .004c .421c .019c .209c

≤10 106 (54.64) 36 (50.00) 49 (57.65) 21 (56.76) .606c

>10 to ≤20 126 (66.32) 32 (59.26) 63 (74.12) 31 (60.78) .121c

>20 121 (50.84) 38 (48.10) 64 (55.65) 19 (43.18) .311c

Work schedule .053c 0.032d .428c .607c

Day shifts only 108 (50.23) 27 (39.13) 64 (57.14) 17 (50.00) .063c

Rotating shifts 
including nights

161 (60.98) 5 (55.56) 102 (64.97) 54 (55.10) .288d

Morning shifts plus 
on-call

84 (58.74) 74 (58.27) 10 (62.50) – .746c

Use of VDT at work 
(h/day)

.091c .444c .015d .615c

<2 32 (45.07) – 2 (20.00) 30 (49.18) .102d

2 to ≤4 115 (56.65) 21 (46.67) 71 (60.17) 23 (57.50) .296c

>4 206 (59.20) 85 (53.13) 103 (65.61) 18 (58.06) .077c

Easy software 
application

.259c .610c 0.013c .737c

Yes 259 (55.46) 70 (53.03) 130 (58.04) 59 (53.15) .561c

No 94 (60.65) 36 (49.32) 46 (75.41) 12 (57.14) .008c

Use of computer 
outside work

.044c .396d .275c .036c

No 54 (48.21) 5 (38.46) 34 (55.74) 15 (39.47) .225d

Yes 299 (58.63) 101 (52.60) 142 (63.39) 56 (59.57) .082c

Note: p-value derived from Chi-square test or Fisher's exact test in those categories with at least one of the frequencies of 5 or less.
Abbreviation: p, p-value.
aDifferences between categories of variables.
bDifferences between occupational groups.
cChi-square test.
dFisher's exact test.
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night work, the use of a VDT at work for more than 4 h a day, and 
computer exposure outside of work were related to a significant 
increase in the CVS. However, these relationships must be speci-
fied for each occupational group. For physicians and surgeons, the 
factors significantly increasing the CVS were female sex, the use 
of ophthalmic or contact lenses, and morning shifts plus on-calls. 
For nurses and nurse specialists, a 10–20 years seniority, the use 
of a VDT at work and finding difficulties with the use of the soft-
ware are related to a significant increase in the CVS. For nursing 
assistants, a significant relationship was found only in the use of 
computers outside of work.

To quantify the extent of these relationships (aORs and 95% 
confidence interval), Table 4 shows the multivariate analysis, 
where all the variables were included as predictors. In the entire 
sample of health personnel, female sex (aOR = 2.73; 95% CI 1.76–
4.23; p < .001), the use of ophthalmic lenses (aOR = 1.88; 95% CI 
1.22–2.89; p = .004), a 10–20 years seniority (aOR = 1.66; 95% CI 
1.01–2.71; p = .044), rotating shifts including nights (aOR = 1.70; 
95% CI 1.12–2.59; p =  .013), a use of a VDT at work for 2–4 h/
day (aOR = 2.12; 95% CI 1.15–3.92; p = .016) and for more than 
4 h/day (aOR = 2.40; 95% CI 1.33–4.35; p = .004), difficulties in 
using the software application (aOR  =  1.55; 95% CI 1.02–2.35; 
p  =  .042) and a computer exposure outside work (aOR  =  1.77; 
95% CI 1.12–2.80; p = .014) were related to a significant increase 
in the CVS. According to the Hosmer–Lemeshow test (p = .634), 
the AUC (0.638), and the Omnibus test (p  <  .001), this model 
showed that the relationships in entire sample were significant; 
however, these relationships need to be specified for each occu-
pational group.

Among the physicians and surgeons, the CVS was associated 
with female sex (aOR = 2.57; 95% CI 1.36–4.88; p = .004) and morn-
ing shifts plus on-call (aOR  =  2.33; 95% CI 1.11–4.88; p  =  .025). 
The physicians and surgeons with these characteristics were more 
than twice as likely to suffer from the CVS (Table 4). This model, 
which considered physicians and surgeons, fitted well according to 
the Hosmer–Lemeshow test (p  =  .801), the AUC (0.658), and the 
Omnibus test (p = .004).

Among the nurses, the CVS was related to female sex 
(aOR = 2.35; 95% CI 1.03–5.37; p =  .042), a 10–20 years seniority 
(aOR = 2.17; 95% CI 1.03–4.59; p = .043), 2–4 h/day use of VDT at 
work (aOR = 6.14; 95% CI 1.08–35.02; p = .041) or more than 4 h/
day use of VDT at work (aOR = 7.14; 95% CI 1.29–39.62; p = .025), 
and difficulties in using the software application (aOR = 2.49; 95% 
CI 1.23–5.01; p = .012). The nurses and nurse specialists were more 
than twice as likely to suffer from the CVS (Table 4). This model, 
which considered nurses and nurse specialists, fitted well according 
to the Hosmer–Lemeshow test (p = .913), the AUC (0.677), and the 
Omnibus test (p < .001).

Among the nursing assistants, the only relationship that was ob-
served was with the use of computers outside of work (aOR = 2.46; 
95% CI 1.05–5.78; p  =  .038; Table 4). However, according to the 
Omnibus test (p = .486) and in contrast with the other occupational 
groups, this model was not significant.Va
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4  |  DISCUSSION

Our study is the first to estimate the prevalence of the CVS in 
health workers who use VDTs in their workplace and to analyse 
whether there were differences in this syndrome between the oc-
cupational groups. Much of the research to date has focused on 
workers in other areas such as office personnel, bank employees, 
and information technology workers (Assefa et al., 2017; Cheng 
et al., 2019; Ostrovsky et al., 2012; Robertson et al., 2016; Uchino 
et al., 2018). In addition, a notable strength of our study was the 
use of a validated questionnaire to measure the CVS, which added 
greater rigour to our results, compared to previous studies (Larese 
Filon et al., 2019; Rahman & Sanip, 2011; Ranasinghe et al., 2016; 
Sa et al., 2012). Furthermore, to make the population under study 
more representative and to make inferences in each stratum to en-
able comparisons between them, we selected participants from 
HUCA using a stratified random sampling method from among the 
strata of physicians and surgeons, nurses, and nursing assistants.

The main findings of this study estimated a 56.75% prevalence 
of CVS among healthcare workers. A comparison of the prevalence 
of the CVS in healthcare workers estimated in this study with that of 
previous studies that used the same measurement instrument (CVS-
Q©) in other target populations showed a similar prevalence (53%) in 
civil service office workers (Tauste et al., 2016) and a much higher 
prevalence (74.3%) in presbyopic university workers (Sánchez-Brau 
et al., 2020). The differences with the latter study (Sánchez-Brau 
et al., 2020) may be due to the particular characteristics of its par-
ticipants, since it was a sample of workers over 45 years of age who 
used a computer for more than 4 h/day during their workday and at 
least 5 days/week; they were habitual users of progressive addition 
lenses in the workplace.

In contrast, the prevalence of eye strain in healthcare work-
ers observed in this study was higher than the prevalence of eye 
strain (36%) that was observed by radiologists Vertinsky and Forster 
(2005) who evaluated eye strain using a single item in a Likert-type 
scale with five response options.

Despite the fact that no statistically significant differences 
were observed between the three occupational groups analysed in 
this study, the nurses had a higher prevalence of the CVS. The high 
percentage of women in this occupational group, more than half of 
whom reported using a VDT for more than 4 h a day at work, may 
explain these results. Being a woman was one of the factors asso-
ciated with a higher prevalence of ocular and visual symptoms in 
numerous studies (Sa et al., 2012; Sánchez-Brau et al., 2020; van 
Tilborg et al., 2017). Likewise, the possible relationship between 
the number of hours of computer use at work and a greater risk of 
visual fatigue, the CVS, or the presence of dry eye disease (DED) 
has been identified in other studies (Larese Filon et al., 2019; 
Tauste et al., 2016; Uchino et al., 2013). Furthermore, Artime Ríos 
et al. (2020) pointed out that working as a nurse was associated 
with the CVS in a study using artificial intelligence techniques to 
identify the characteristics of workers most relevant to the ap-
pearance of this syndrome.Va
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4.1  |  CVS in physicians and surgeons

According to the multivariate logistic model, in this occupational 
group, women had more than double the probability of suffering 
from the CVS (aOR = 2.57; 95% CI 1.36–4.88; p =  .004). In their 
study on a sample of radiologists, Vertinsky and Forster (2005) 
observed that the female sex was an independent predictor of in-
creased eye strain symptoms (p <  .001) even when adjusted for 
the length of the work day. In a study on paramedical workers in 
Korea, Hyon et al. (2019) identified the female sex as a potential 
risk factor for DED (aOR  =  4.53; 95% CI 1.65–12.42; p  =  .003), 
and their figures were higher than those of this study. However, 
since they did not distinguish between nurses and medical techni-
cians when performing their statistical analysis, and the tasks and 
characteristics such as skills or responsibilities of the latter could 
not be considered similar to those of the physicians and surgeons 
in this study.

About the effect of the work shift on the self-perceived oc-
ular and visual symptomatology by physicians and surgeons, our 
findings indicated that the probability of a CVS increased when 
the work schedule was morning shifts plus on-call as compared 
to day shifts only. In the first case, the professionals worked a 
fixed shift in the morning and on certain days they were on duty 
for 24 h. These results may have been due either to the influence 
of night-time work or to the long hours of work that exceeded 
8 h a day. Makateb and Torabifard (2017) studied the effects of 
night-time work on dry eye signs and symptoms in a sample of 
medical and security staff from a hospital and discovered that 
night-time work can cause tear film instability and the exacer-
bation of dry eye symptoms. Meanwhile, Castellanos-González 
et al. (2016) studied the prevalence of DED in medical residents 
of surgical specialties and found that 67% of the individuals re-
ported symptoms during an on-call shift, which was lower in the 
case of a working day of 8 h.

It is important to note the lack of a statistically significant asso-
ciation between the greater use of VDTs at work and CVS among 
physicians and surgeons, since they are the most exposed occupa-
tional group. A recent review on CVS in radiologists concluded that 
the long hours of facing computer monitors made the work of ra-
diologists similar to that of computer professionals; hence, they also 
shared similar occupational hazards; therefore, excessive exposure 
to computers in this group can be considered to be harmful (Chawla 
et al., 2019). Further studies that analyse the type of hospital ser-
vices in which the prevalence of the syndrome rises as the hours of 
VDT use increase are recommended.

4.2  |  CVS in nurses

Being a woman also doubles the probability of experiencing the CVS 
in nurses. In addition, a seniority between 10 and 20 years is another 
factor that affects the CVS in this occupational group. We have also 
verified that the highest use of VDTs at work in our sample of nurses 

lies in this range of seniority. Nevertheless, no other study has es-
tablished a significant relationship with CVS for this range of senior-
ity. Ranasinghe et al. (2016) found that those with severe CVS had 
a longer duration of occupation than those with mild to moderate 
CVS. In contrast, other studies did not find any relationship between 
working seniority and an increase in ocular and visual symptoms 
(Dessie et al., 2018; Larese Filon et al., 2019).

Our results indicated that nurses who used VDTs at work for 2 h 
or more were more than six times more likely to suffer from CVS, 
which represented the great influence of this risk factor. Numerous 
studies have associated the number of hours of VDT use at work 
with ocular and visual symptoms (Agarwal et al., 2013; Hyon et al., 
2019; Tauste et al., 2016), while very few do not establish this rela-
tionship (Bhanderi et al., 2008; Sánchez-Brau et al., 2020), although 
none of these studies were conducted on health personnel samples. 
Furthermore, Hyon et al. (2019) observed a possible association 
between the prolonged use of computers and DED in paramedical 
workers and Agarwal et al. (2013) observed a significant differ-
ence in the prevalence of asthenopia between subjects working at 
computer terminals for less than 6  h and those working for more 
than 6 h a day. This was consistent with the results of Tauste et al. 
(2016), who found a considerable increase in the CVS in civil service 
office workers wearing contact lenses who spent more than 6 h a 
day working with VDT (aOR = 4.85; 95% CI 1.25–18.80; p =  .02). 
However, our results for nurses were even more overwhelming than 
those of Tauste et al. (2016). The fact that the working time with 
VDTs affects nurses much more than physicians and surgeons may 
be due to differences in the ergonomic aspects of the workplace 
according to occupational groups, which have not been evaluated 
in this study. For example, in both hospitals, in the setting of this 
study, nurses used medicine distribution computer carts which are 
not easy to modify in terms of the height or tilt of the screen, while 
physicians and surgeons use laptop computer carts where these 
adjustments are simpler. Moreover, physicians and surgeons spend 
more time out of the patient wards using desktop computers, than 
nurses. Future studies that evaluate the ergonomics of the jobs of 
nurses using medicine distribution computer carts will enable an un-
derstanding of whether the display placement induces inappropriate 
vision angles that force them to adopt awkward neck postures that 
may worsen the syndrome (Sánchez-Brau et al., 2020).

Difficulties in handling the software applications (which require 
high concentration and intense visual demands) were another risk 
factor for the CVS in the nurse group. Our results suggested that 
more demanding cognitive tasks carried a greater risk of experi-
encing the CVS (Anshel, 2005). A review on the implementation 
of EHRs in hospitals (Boonstra et al., 2014) and a study in Jordan 
(Tubaishat, 2017) that evaluated the effectiveness of EHRs from 
a nursing perspective, indicated that the use of EHRs reduces the 
levels of uncertainty and disturbance for users, resulting in a more 
positive attitude toward this information system. Since nurses fa-
vour the use of EHRs and are satisfied with them and perceive their 
high quality, the ongoing implementation of EHRs should be en-
couraged. It should be noted that the nurses surveyed in the work 
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by Tubaishat (2017) were younger (mean  =  30.0, SD 6.16  years) 
than those in our study, and they had a lower seniority in their job 
(mean = 7.62, SD 6.01 years). When analysing our data, it was ob-
served that 82.09% of the youngest nurses (≤35 years) and 85.88% 
of those with a lower seniority (≤10 years) reported not having dif-
ficulties in the use of the software applications, which may have 
been due to their higher familiarity with new information and com-
munication technologies.

4.3  |  CVS in nursing assistants

Our results indicated a scarce use of VDTs at work in the group of 
nursing assistants (mean = 2.72, SD 2.31 h/day), and the multivari-
ate analysis revealed only a relationship between the CVS and the 
use of computers outside work (aOR  =  2.46; 95% CI 1.05–5.78; 
p  =  .038). In fact, a high percentage of workers belonging to this 
group (31.11%) were excluded because they did not use computers 
in their workplace.

In Spain and other countries, the nursing profession has been 
traditionally considered to be a typically female-dominated occu-
pation (Bernabeu-Mestre et al., 2013; Kowalczuk et al., 2018). This 
may explain the high proportion of women in this group (96.97%) 
and in the nurse group (88.77%), with respect to the group of phy-
sicians and surgeons (54.15%). At present, this is changing with an 
increasing masculinization of the occupation. This phenomenon is 
related to good career projections, an ample job field, good salaries, 
and the scientific-humanist professional character of the present era 
of nursing (Osses-Paredes et al., 2010).

4.4  |  Limitations

This study has several limitations. First, the refractive states of the 
participants in this study were not determined. Uncorrected refrac-
tive errors, especially astigmatism, increase VDT-related symptoms 
(Rosenfield, 2011; Sheppard & Wolffsohn, 2018). Second, the use 
outside of the work of mobile phones or other electronic devices 
other than computers was not taken into consideration. Third, de-
spite the differences in their job content, physicians and surgeons 
were considered as a single stratum for the selection of the sample 
size, which is why we did not study the CVS and its related factors 
separately. In future studies, a larger sample size of surgeons (only 
35 in the current sample) may allow for separate treatment, that may 
provide more valuable and specific information. Finally, due to the 
limitations inherent in a cross-sectional design, further longitudinal 
studies are required, to investigate the visual problems associated 
with long-term VDT exposure. However, this study can be consid-
ered as the first approach to the problem, serving as a starting point 
for the development of new research focusing on the implications 
of aspects such as the types of digital devices used, the ergonomic 
characteristics of the workplaces, and the visual characteristics of 
the workers.

5  |  CONCLUSIONS

Healthcare workers are more susceptible to the CVS. Nurses 
showed the highest prevalence of the CVS, especially women, with a 
seniority of between 10 and 20 years, a longer exposure to VDTs at 
work, and the experience of difficulties with the use of the software 
applications. Female sex and morning shifts plus on-call were associ-
ated with a higher prevalence of the CVS in physicians and surgeons. 
With the increasing implementation of EHRs in hospitals, further 
studies that include visual examinations and ergonomic evaluations 
are needed. Moreover, the evaluation of the effects of VDTs on vis-
ual health has become more important with their increasing use due 
to the SARS-CoV-2 pandemic. It is clear that in the future, digital 
devices will continue to be essential for evaluating, diagnosing, and 
treating patients at a distance. Therefore, addressing such aspects 
can increase the likelihood of successfully implementing EHR sys-
tems and minimizing the risks to the ocular health of these workers.
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