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Background

Results

Information technology (IT) and the IT workforce are rapidly expanding with potential occupa-
tional health implications. But to date, I'T worker health is under-studied and large-scale studies are
lacking.

We evaluated self-reported health, lifestyle and occupational risk factors for I'T workers in the UK
Biobank database. Using logistic regression, we investigated differences between I'T workers and all
other employed participants. Regression models were repeated for I'T worker subgroups (managers,
professionals, technicians) and their respective counterparts within the same Standard Occupational
Classification (SOC) major group (functional managers, science and technology professionals, sci-
ence and technology associate professionals).

Opverall, 10 931 (4%) employed participants were I'T workers. Compared to all other employed
participants, I'T workers reported similar overall health, but lower lifestyle risk factors for smoking
and obesity. Sedentary work was a substantially higher occupational exposure risk for I'T workers
compared to all other employed participants (odds ratio [OR] = 5.14, 95% confidence interval [CI]:
4.91-5.39) and their specific SOC group counterparts (managers: OR = 1.83, 95% CI: 1.68-1.99,
professionals: OR = 7.18, 95% CI: 6.58-7.82, technicians: OR = 4.48, 95% CI: 3.87-5.17). IT
workers were also more likely to engage in computer screen-time outside work than all other em-
ployed participants (OR = 1.42,95% CI: 1.35-1.51).

Improved understanding of health, lifestyle and occupational risk factors from this, the largest to date
study of I'T worker health, can help inform workplace interventions to mitigate risk, improve health and
increase the work participation of this increasingly important and rapidly growing occupational group.

Behaviours; computer professionals; information technology; lifestyle; occupational health; UK
Biobank.

Introduction

Advancement of information technology (IT) has seen
a rapid growth in the I'T workforce [1], potentially with
substantial occupational health (OH) implications.
Given their pivotal role in economic and business devel-
opment globally [2,3] and their increasing size, reliable
data and research on this occupational group are essen-
tial, to help plan services, meet I'T worker needs and es-
tablish areas of unmet OH need. To date, robust data
and health and well-being research on this occupational
group are lacking [2,3].

Defining an IT worker is complex and challen-
ging [2,3]. The Information Technology Association
of America (ITAA) uses a broad definition: any skilled
worker who performs any function related to IT [3]. In
essence, I'T workers develop and maintain computer
systems, and should be distinguished from other profes-
sional groups who use computers as part of their jobs.
IT worker roles vary and include: software, hardware
and network design and management, data manage-
ment (storage, administration, retrieval, processing and
protection) and helpdesk assistance [2,3]. Big data and
artificial intelligence have become important functions
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Key learning points

What is already known about this subject:

* The advancement of information technology has seen a rapid growth in the information technology workforce,
potentially with substantial occupational health implications, yet there is a paucity of formal research on infor-
mation technology worker health and well-being, particularly within Europe and North America.

e Most studies to date are small-scale, mainly within a single sector/company, making it hard to assess repre-
sentability across this varied workforce and have largely neglected risks related to non-communicable diseases,
despite their substantial disease burden.

What this study adds:

* Information technology workers have substantially higher exposures to sedentary work than both all other em-
ployed UK Biobank participants and comparator groups with similar occupational classifications.

» Compared to all other employed UK Biobank participants, information technology workers had lower levels of
lifestyle risk factors for smoking and obesity; but higher computer screen-time outside work.

* This study fills a knowledge gap of risks related to non-communicable diseases in information technology
workers.

What impact this may have on practice or policy:

e Improved understanding of health, lifestyle and occupational risk factors of this large and varied information
technology worker population can help inform workplace interventions, to mitigate risk, improve health and
increase work ability in information technology workers.

» This study sets a benchmark for large-scale information technology worker health studies.

as has information security, particularly with the shift to
‘cloud’ data storage.

IT jobs are not exclusively located within the IT in-
dustry, i.e. the industry that develops and sells IT soft-
ware, services, systems and devices [3]. Given the rapid
integration of IT into business, education, healthcare,
industry and homes, I'T workers are distributed across
multiple sectors (public, private, government, education)
and because of this dispersion, identifying and studying
this I'T worker group has proven difficult [3].

There is a paucity of formal research on I'T worker
health and well-being. Given the IT industry shift to
Asia (due to cost savings and increased workforce
availability) [4], IT worker health studies predomin-
antly stem from these countries, where lifestyle, cul-
ture and working conditions are different and therefore
not generalizable. There are only few European [5-8]
and US [9,10] studies, two of these [5,9] briefly ad-
dressing health and lifestyle factors and the remainder,
evaluating stress/burnout. Most IT worker studies to
date are small-scale and limited to employees working
in I'T companies. They are usually set within a single
company or sector, making it hard to assess represent-
ability across this varied workforce and they typically
focus on three work-related outcomes: musculoskeletal
problems, visual strain/fatigue and stress/psychological
issues [11-14].

Research has largely neglected risks related to non-
communicable diseases (NCDs) among IT workers,
despite their substantial disease burden. While it has
been surmised that high work stress, sedentary work

and long working hours result in unhealthy behaviours
and lifestyle choices [15,16], few IT worker studies
have considered health behaviours and lifestyle risk
factors [5,9,11,16—18] or evaluated these as outcomes.
Many focus on sleep [5,11,18] and are limited to one
or two risk factors, with a fuller, broader picture and
robust assessment lacking. To our knowledge, there are
no large-scale studies, and specifically, no UK-based
studies assessing health behaviours and lifestyle factors
of this growing workforce.

Improved understanding of occupational risk factors
and exposures, even at sector level, can help inform work-
place interventions to mitigate risk and reduce NCDs,
thereby improving health and work participation. Our
aim therefore was to evaluate health, lifestyle and occu-
pational risk factors of IT workers compared with the
general working population, other similar comparable
occupational groups and within I'T worker subgroups, in
the UK Biobank.

Methods

We analysed cross-sectional baseline data from the UK
Biobank cohort study. Between 2006 and 2010 just over
500 000 participants from the general population aged
40-69 years were recruited into this study. This entailed
touch-screen questionnaire completion and face-to-face
interviews with physical and biological sample meas-
urements described in detail elsewhere (https://www.
ukbiobank.ac.uk/).
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Baseline assessment included socio-demographic in-
formation (age, sex, ethnicity, socio-economic status
using the Townsend score, household annual income,
professional qualifications, current employment), self-
reported health behaviour and lifestyle data (smoking
status, alcohol consumption, physical activity, sleep,
self-rated health perception, TV-viewing time, com-
puter screen-time outside work) and physical health
measurements (including height, weight, body mass
index [BMI]). Employment status was recorded for
99% of participants alongside basic occupational ex-
posure data including: whether the job involves mainly
walking or standing, working week duration and work/
job satisfaction.

Those ‘currently employed’ were interviewed by
trained Biobank operators to gather job description in-
formation including, job title, job tasks and industry
type. Following a tree structure algorithm, the op-
erators coded the jobs using the four-digit Standard
Occupational Classification (SOC) V.2000. A number
(n = 18 322) of job descriptions could not be coded
via the algorithm. These were subsequently SOC coded
using the Computer Assisted Structure COding Tool
(CASCOT) described in detail elsewhere [19] and were
included in our analyses. Participants not employed
were excluded.

All outcome variables were dichotomized into low or
high risk based on current clinical and health guidelines,
where available (see footnotes 1-4 in Supplementary
Material 2). Physical activity was based on the
International Physical Activity Questionnaire (IPAQ)
short form, converted into metabolic equivalents (MET
min/week) and categorized into adequate (2600 MET
min/week) or inadequate (<600 MET min/week) [20].
Implausible values, i.e. total daily physical activity ex-
ceeding 24 h, were recorded as missing in our analyses.
In the absence of available guidelines for adults, applying
evidence on screen-time limits for adolescents and teens
[21], total screen-time and its constituent categories
(i.e. computer screen-time outside work and TV-viewing
time), were dichotomized into <2 or >2 h/day.

Descriptive statistics were used to summarize study
population characteristics. Logistic regression analyses
were undertaken to assess associations between IT
worker status (compared to all other employed parti-
cipants) and health or lifestyle outcomes. Model 0 was
unadjusted for all covariates; Model 1 adjusted for po-
tential confounders (age, sex, ethnicity, annual house-
hold income and socio-economic deprivation); Model
2 adjusted for both potential confounders (as above in
Model 1) and mediators (smoking status, BMI, sleep
duration and total screen-time, i.e. computer screen-
time outside work plus TV-viewing time, where these
were not the dependent variable). These regression
models were repeated for the IT worker subgroups of
managers, professionals, technicians (with managers as

the reference category). Given potential differences be-
tween all other employed participants and the I'T worker
group, the models were also repeated for more compar-
able skill levels using the SOC category major group
counterparts of functional managers (FMs), science and
technology professionals (STPs) and science and tech-
nology associate professionals (STAPs), each as the ref-
erence categories, respectively.

Analyses were performed using statistical software
Stata V14 (StataCorp LP). We analysed separately the
study population for which most covariate values were
available and then undertook a complete case analysis,
which also included covariates with a higher propor-
tion of missing data (i.e. alcohol consumption, physical
activity and work/job satisfaction). This study was con-
ducted under generic UK Biobank approval from NHS
National Research Ethics service (Ref 11/NW/0382),
Application number 17333.

Results

The stages in defining our study population are pre-
sented in Figure 1. Of the 287 151 employed partici-
pants included in this study, 10 931 (4%) were IT
workers (Supplementary Material 1 and 2) (available as
Supplementary data at Occupational Medicine Online).
Over three-quarters (76%) were male, with a median age
of 50 years (25th/75th percentile: 45/55) (Supplementary
Material 1, column A). The IT workers, as compared
to all other employed participants, were more likely to:
hold a degree qualification (58% versus 37%), be least
socio-economically deprived (52% versus 45%) and
have an annual household income in excess of £52 000
(54% versus 31%). Conversely, they were less likely to
be troubled with sleeplessness/insomnia compared to
all other employed participants (34% versus 27% never/
rarely affected, respectively).

IT workers comprised 3698 IT managers, 5756 IT
professionals and 1477 IT technicians (1%, 2% and
0.5% of the total employed UK Biobank cohort, respect-
ively)—see Supplementary Material 1, column B. The
median age of each subgroup was 50 years (25th/75th
percentile: 45/55), 49 years (25th/75th percentile: 44/55)
and 51 years (25th/75th percentile: 45/56), respectively,
and in all groups the majority were male (76%, 80% and
62%, respectively). A higher proportion of managers were
in the least socio-economically deprived category (58%
versus 50% of professionals and 46% of technicians),
yet a higher proportion of professionals held a degree
qualification (63% versus 57% of managers and 38% of
technicians).

The logistic regression analyses in Supplementary
Material 3 (available as Supplementary data at
Occupational Medicine Online). were based on 252 932
individuals (88% of the total employed participants) and
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Figure 1. Flow chart of the selection process.

in Figure 2/Table S1 (available as Supplementary data
at Occupational Medicine Online) were based on 14 363
FMs, 12 797 STPs and 4172 STAPs (93%, 92%, 89%
of employed participants in these respective SOC trees).

IT workers were less likely to be previous/cur-
rent smokers compared to all other employed parti-
cipants even after adjustment (Model 2: odds ratio
[OR] = 0.85, 95% confidence interval [CI]: 0.82—-0.89)
(Supplementary Material 3, column A). IT professionals
were less likely to be previous/current smokers compared
to I'T managers (Model 2: OR = 0.86, 95% CI: 0.78-
0.94) (Supplementary Material 3, column B).

After adjustment, I'T workers had a reduced risk of
a BMI in excess of recommended guidelines (Model 2:
OR=0.89,95% CI:0.86—0.93),compared to all other em-
ployed participants (Supplementary Material 3, column
A). IT professionals were less likely than I'T managers to
have an excessive BMI (Model 2: OR = 0.79, 95% CI:
0.72-0.87) (Supplementary Material 3, column B).

For sleep duration, no substantial differences were
seen between I'T workers and all other employed parti-
cipants, even after adjustment (Supplementary Material
3, column A). IT professionals were less likely (Model
2: OR = 0.84, 95% CI: 0.76-0.93) to have inadequate
sleep than IT managers (Supplementary Material 3,
column B).

IT workers were more likely to engage in >2 h/day
of computer screen-time outside work compared to all
other employed participants (Model 2: OR = 1.42, 95%
CI: 1.35-1.51). IT professionals (Model 2: OR = 1.52,
95% CI: 1.37-1.69) and technicians (Model 2:
OR =1.75,95% CI: 1.42-2.15) were more likely to en-
gage in >2 h/day of computer screen-time outside work
than their respective STP and STAP counterparts,
although no substantive differences were seen for IT
managers (Figure 2).

The odds of IT worker’s jobs being seden-
tary were over five times compared to all other
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Figure 2. Multivariable logistic regression Model 2 (adjusted for potential confounders and mediators) of I'T subgroups versus similar occupa-
tions within their SOC tree (functional Managers, science and technology Professionals, science and technology associate Professionals). Model 0:
unadjusted and Model 1: adjusted for potential confounders, are included in Table S1 (available as Supplementary data at Occupational Medicine

Online).

employed participants, even after adjustment (Model
2: OR = 5.14, 95% CI: 4.91-5.39) (Supplementary
Material 3, column A). Across all models and attenu-
ated after adjustment, the odds of IT professional’s
jobs being sedentary were almost two times that of I'T
managers (Model 2: OR = 1.84, 95% CI: 1.65-2.04).
Conversely, I'T technician’s jobs were less sedentary
compared to I'T managers (Model 2: OR = 0.75, 95%
CI: 0.65-0.87) (Supplementary Material 3, column B).
Across all models and with attenuation after adjust-
ment for managers and professionals, the odds of I'T
manager’s jobs being sedentary were approximately
two times (Model 2: OR = 1.83, 95% CI: 1.68-1.99);
IT professional’s jobs were over seven times (Model 2:
OR = 7.18, 95% CI: 6.58-7.82); and IT technician’s
jobs were over four times (Model 2: OR = 4.48, 95%
CI: 3.87-5.17), that of their respective FM, STP and
STAP counterparts (Figure 2).

IT workers were less likely to work beyond the
average working week (Model 2: OR = 0.80, 95% CI:
0.77-0.84) compared to all other employed partici-
pants (Supplementary Material 3, column A). IT pro-
fessionals (Model 2: OR = 0.45, 95% CI: 0.41-0.50)
and technicians (Model 2: OR = 0.42, 95% CI: 0.37—
0.49) were substantially less likely to work beyond
the average working week compared to I'T managers
(Supplementary Material 3, column B). IT managers
(Model 2: OR = 0.81, 95% CI: 0.74-0.88) and IT
professionals (Model 2: OR = 0.59, 95% CI: 0.55-
0.64) were both less likely to work beyond the average

working week compared to their respective counterparts
(Figure 2).

All other associations are shown in Supplementary
Material 3, Figure 2 and Table S1 (available as
Supplementary data at Occupational Medicine Online).
Although alcohol, physical activity and work/job satis-
faction were variables limited by a high proportion of
missing data, and the results therefore to be considered
with caution, we observed the following findings for
these outcomes (analyses were based on 34 278 individ-
uals, i.e. 12% of the total employed participants).

For alcohol consumption, after adjustment, no differ-
ences were found for I'T workers compared to all other
employed participants or across I'T worker subgroups
(Table S2, columns A and B, available as Supplementary
data at Occupational Medicine Online).

Across all three models an increased risk (Model 2:
OR = 1.26,95% CI: 1.11-1.43) of inadequate physical
activity in I'T workers compared to all other employed
Biobank participants was observed. No differences were
found across I'T worker subgroups (Table S2, columns
A and B, available as Supplementary data at Occupational
Medicine Online).

Across all three models an increased likelihood of
IT workers being unhappy in their work/jobs (Model 2:
OR = 1.67, 95% CI: 1.45-1.93) compared to all other
employed Biobank participants was observed. No dif-
ferences were found across I'T worker subgroups (Table
S2, columns A and B, available as Supplementary data at
Occupational Medicine Online).
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Discussion

In this, the largest to date study of IT worker health,
IT workers have substantially higher exposures to sed-
entary work than both all other employed participants
(five times the odds) and their SOC group counterparts
(approximately two, seven and four times the odds, for
managers, professionals and technicians, respectively).
IT workers reported similar overall health, but lower
lifestyle risk factors for smoking and obesity. I'T profes-
sionals are less likely to have lifestyle risks of smoking,
obesity and inadequate sleep than IT managers yet
conversely, their jobs are substantially more seden-
tary. I'T technicians’ jobs are less sedentary compared
to I'T managers. This is likely related to their technical
services support role, which can be peripatetic, re-
sponding to helpdesk calls, particularly for those not
working in I'T companies.

This UK-based study is substantially larger than
any previously published studies examining I'T worker
health and well-being. It has a large range and rich
characterization of variables. In contrast to other
studies, it is not restricted to a specific I'T company.
With recruitment from the general working popula-
tion, it includes IT workers working in different IT
companies and those employed out with IT com-
panies (across various organizations/sectors), thereby
providing a broader and more generalizable overview
of IT worker health and well-being. Additionally, it
fills a knowledge gap of risks related to NCDs in IT
workers.

The UK Biobank was set up for a broader pur-
pose than specifically evaluating occupational factors,
so there is limited OH and exposure information and
no sickness absence data. Response rates to the base-
line UK Biobank survey are acknowledged to be low
(https://www.ukbiobank.ac.uk/), participants are aged
>40 years and our study included those employed only.
Therefore, our results may not be representative of all
UK IT workers. Potential selection bias through the re-
cruitment method, recall bias and healthy-worker effect
may underestimate the true occupational risks of I'T work
and the cross-sectional nature of this study is more about
describing health needs, rather than establishing causality.

While our results are consistent with the broader
literature for some risk factors, there is variance for
others. Our findings of less previous/current smoking
and higher income levels are in keeping with those of
an Indian software industry study [17]. A 1983 US
IT professional study [9] which assessed alcohol and
smoking precludes comparison with our findings, due
to variable heterogeneity and the historical nature
of the data. Sleep deficit and sleeplessness/insomnia
not identified as substantive factors in our IT popu-
lation are consistent with a Finnish study [5], where
sleep debt and insomnia were not common in their

IT population. A study [11] of Indian and US-based
software professionals observed that getting ‘good’
sleep was the commonest strategy used to manage
health and work-related symptoms. Conversely, in an-
other Indian study [18], over half reported insomnia
symptoms. A Taiwanese study [16] reported a higher
obesity prevalence among IT workers, whereas our
study identified a lower comparative obesity risk.
A general population review identified limited evi-
dence of a longitudinal relationship between sedentary
behaviour and obesity risk in adults [22]. Sedentary
behaviour, however, has been identified as a distinct
risk factor (independent of physical activity), for mul-
tiple adverse health outcomes including: increased
all-cause mortality, cardiovascular disease, cancer,
diabetes, metabolic syndrome and mental illness
[23,24]. Our working week findings are in contrast
with Finnish and Japanese studies [5,25], which re-
port excessive working hours in IT employees. Our
results could demonstrate differing work cultures and
conditions across these countries. This is supported
by a study comparing Indian and US employees of
the same IT company, with the Indian employees re-
porting a 10.5-h and the US employees reporting a
7.5-h average working day [11].

While IT has brought us physical activity tracking
devices and prompting apps (reminding us to get up
and move regularly), our findings highlight that IT
workers themselves are not adopting this important
health promotion advice. There is a need for interven-
tions focused on reducing sedentary behaviour both
within and out with the workplace and for education
and awareness among I'T workers to minimize seden-
tary behaviour.

Despite some evidence from our study that IT
workers, I'T professionals in particular, either inten-
tionally or unintentionally adopt other positive health
and lifestyle measures, the overall impact of sedentary
behaviour on IT worker health is unclear. Further re-
search on disease incidence (particularly those associ-
ated with sedentary behaviour such as cardio-metabolic
disease and cancer) in I'T workers is needed to evaluate
the health impact of this risk factor. The higher com-
puter screen-time outside work among IT workers
identified in our study may represent leisure use, but
it may also potentially reflect an extension of work be-
yond the standard working day/hours and merits fur-
ther research.

This study sets a benchmark for large-scale IT
worker health studies. Improved understanding of
health, lifestyle and occupational risk factors of this
large and mixed IT worker population can help in-
form workplace interventions to mitigate risk,
improve health and increase the work participa-
tion of this rapidly growing and under-researched
occupational group.
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