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SUMMARY

Objectives: Prevention of disability in all its forms is a major public health challenge and
promoting a healthy lifestyle with sufficient physical activity (PA) may be a way forward.
In contrast to long-term deprivation of usual activities, usually linked to critical injuries
or conditions, little is known about shorter periods of those limitations in working
populations. Equipment and methods: We used data from the Spanish National Health
Survey 2017 (n=9,885 >17 years; 47.4% women). Workers self-reported usual activity
limitation due to health problems (AL) (<14 days) whereas the International Physical
Activity Questionnaire (IPAQ) short form was used to measure PA. After calculating MET-
minutes/week, workers were divided into two categories: 1) Less than 600 MET-
minutes/week. 2). At least 600 MET-minutes/week. We conducted a multivariable
logistic regression to assess associations. Covariates were age, sex, education,
occupation, smoking habits, BMI, diabetes, hypertension, neck pain, low back pain,
chronic depression, and anxiety. Results: The overall prevalence of AL was 10.7%,
whereas the overall prevalence of workers performing less than 600 MET-minutes/week
of PAwas 29.6%. In final adjusted models, those workers performing less than 600 MET-
minutes/week of PA subgroup were associated with significantly higher odds for AL (OR
1.33, 95%Cl 1.15-1.54). This association was strongest in workers aged 37-43 (OR 1.75,
95%Cl 1.27-2.41), and 53-69 years (OR 1.67, 95%Cl 1.22-2.28). Conclusions: The results
suggest that reaching 2600 MET-minutes/week of PA is associated with lower odds of

AL among a general working population, especially among specific age ranges.
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1. INTRODUCTION

The boundaries between impairment, disability, and functional and activity limitation
(AL) are not clear. From a holistic view, the frontiers between health and illness are
fragile and represent a continuum and reversible process across life. According to the
International Classification of Functioning, Disability, and Health (ICF), “an activity
limitation is a difficulty encountered by an individual in executing a task or action” [1].
That could range from slight to a severe deviation regarding quantity or quality in the
manner or the extent that is expected of people without the health condition [1]. The
notion of AL is usually considered under the umbrella of disability, involving daily activity
restrictions (e.g. showering or dressing), and, in some cases, assistance for health care
[2]. The severity of that disability depends on a wide variety of factors [3] (i.e. type of
disease/disorder, symptoms, and health service support), and comprises a wide range
of status from total dependence up to timely assistance [4]. Further, that disability
status preventing from performing daily and usual activities could even lead to a general
practitioner to certificate a sickness absence or, in the worst-case scenario, a disability

pension [3].

Normally, research about AL has focused more on the types of usual task restrictions,
using a long-term reference for those (i.e. 6 months) [5-8]. However, we have no
knowledge about shorter-term values of AL (<14 days), which are also important to
estimate since these might precede more frequent or more extended periods of AL. It is
a well-known fact that either illnesses or critical injuries lead to a reduction or limitation
of the usual activity (i.e. working, housework, leisure-time activities, and studying)
[9,10]. Thus, work ability and sickness absence might result in a temporary loss of
physical or mental capabilities. Because either moderate or severe AL also contribute
extensively to higher health care expenditures in the absence of chronic conditions [11],
those assuming high burden (i.e. governments and companies) want to reduce it.
However, not only it is a question of financial costs but also a health and well-being issue
as global AL (i.e. health disorders and conditions impacting people’s usual activities) has

also been associated with mortality [5].

While AL has been previously studied with older populations or particular conditions

during long periods [12-16], little is known about the AL prevalence among other



specific populations such as workers. An onset of AL might involve restrictions related
to work, although it does not necessarily lead to sickness absence, because it could
solely occur during leisure or non-working days (e.g. affecting housework, education,
and leisure-time activities). Further, suffering from an illness or condition does not
strictly mean to remain in bed, since prior research has reported a third of workers had
gone to work two or more times a year when feeling sick instead of taking sick leave
[17]. Thus, to investigate both prevalence and potential ways of preventing AL among a
general working population covers a research gap between sickness absence and
sickness presenteeism, two of the highest-ranked costs for both governments and

companies [18].

On the other hand, living a healthy lifestyle could contribute to reducing AL since
physical activity (PA), normal BMI, and smoking deprivation have shown to associate
with better-perceived health [19]. Particularly, PA has been found to significantly reduce
all-cause mortality [20], long-term sickness absence [21], and presenteeism [22] risks;
therefore, we hypothesised that higher PA might associate with a lower prevalence of
AL. Also, vigorous PA has been estimated to achieve higher all-cause mortality risk
reductions [23], thus, the intensity of PA might play a critical role in this association.
Regarding other possible variables influencing AL, we assumed that those behind the
highest risk for sickness absence [24], such as cardiovascular diseases (i.e. hypertension),
and musculoskeletal (i.e. back pain) or mental disorders (i.e. chronic depression and

anxiety) [24] might also influence AL.

The primary aim of this research was to examine the association of different levels of PA

with AL (< 14 days) among the general Spanish working population.



2. METHODS

This study consists of a survey assessing general health among a Spanish population of
citizens, in which the 2017 round was analyzed to investigate potential associations
between PA and short AL. In order to ensure comprehensive reporting of the data for

the present cross-sectional study, the STROBE guidelines were followed [25].

2.1 The survey

Data from the Spanish National Health Survey 2017 was employed for this analysis. Data
were collected through a survey carried out in Spain from October 2016 to October 2017
[26]. A stratified three-stage sampling considering census sections, family dwellings, and
adults (15 years or more) was respectively implemented. The dwellings were chosen
using systematic sampling, whereas the random Kish method was used to select the
participants who were going to complete the Adult Questionnaire. A computer-assisted
personal interview (CAPI) was conducted in the homes of the selected participants, who
were assisted by trained interviewers. A total of 30.1% (n=11,287) of the chosen
dwellings did not reply to the survey due to different reasons (i.e. empty dwelling,
absence, refusal, or inability to answer). As a result, a representative sample of the adult
population resident in Spain was collected and consisted of 23,089 adults aged 15-103
years. All the participants signed an informed consent form before responding to the

survey.

Because the age group of adults 270 years did not fulfill the IPAQ (International Physical
Activity Questionnaire) short form (i.e. the tool used for assessing PA) embedded in the
Adult Questionnaire, we excluded them for the present analyses (n=5,310). Of the
remaining population, those participants not working at data collection were also
excluded (n=7,894). Thus, a total of 9,885 workers, comprising a wide range of job roles
(i.e. from white and blue-collar workers to self-employees) were included in the present

study.

2.2. Activity limitation (Outcome)

Measures on AL were obtained through the following question ““Have you had to reduce
or limit your usual activity during the last two weeks, for at least half a day, due to either

one or several pains or symptoms?”. Those participants responding “yes” to this



guestion were considered to have had an AL onset during that term. According to the
survey methodology, that usual activity comprised working activities, housework,
attendance to learning centres or leisure-time events usually shared with family and

friends.

2.3. Physical activity (Exposure)

The short version of the IPAQ served to assess PA [27]. The IPAQ has proved to have
good validity (p=0.30, 95%Cl 0.23-0.36) and reliability (Spearman’s p=0.81, 95%Cl 0.79-
0.82) when used in different adult populations worldwide [27]. Total PA MET (Metabolic
Equivalent of Task, i.e. a caloric expenditure unit) minutes/week were calculated adding
the METS from three types of PA with the formula: sum of Vigorous + Moderate +
Walking MET-minutes/week scores [28]. To further check the PA association with AL, we

also categorised PA into quartiles regarding METS.

In consonance with the data processing and analysis protocol of the IPAQ, the
respondents were divided into two categories: “1) fewer than 600 MET-minutes/week”
and “2) at least 600 MET-minutes/week” [28], which is equivalent to achieve the current

WHO guidelines.

2.4. Covariates

According to research in the field of occupational health, the selected covariates
included sociodemographic (age, sex, education, and job role), lifestyle (body mass index
and smoking), and health variables (diabetes, hypertension, neck pain, low back pain,

chronic depression, and anxiety) [29,30].

Measurements on BMI (Body Mass Index, i.e. weight in kilograms divided by height in
squared meters), in which obesity was set at BMI > 30 kg/m?, derived from the self-
reported height and weight. The smoking status was categorised as a current smoker,
former smoker, and never. Education was divided into three categories regarding the
highest achieved level, corresponding the highest rank to university studies (< primary,
secondary, and > tertiary). The categorisation of job role (168 different groups) was

made in accordance with the Spanish national list of occupations [31].

Regarding the health-related covariates, those who answered “yes” to the question

““Have you suffered from neck pain within the last twelve months?” were considered to



have neck pain. The same question and procedure were used for assessing the

prevalence of the remaining health variables.

2.5. Statistical analysis

We conducted a statistical analysis using SPSS 22.0. Differences in the prevalence of AL
by sample characteristics were assessed by Chi-squared tests. The association between
PA (exposure) and AL (outcome) was estimated through multivariable logistic regression
analysis conducted for the whole sample as well as by age subgroups (15-36, 37-43, 44-
52, and 53-69 years). Age-segmented analyses were adjusted for sex, BMI, education,
smoking, job role, diabetes, hypertension, neck pain, low back pain, depression, and
anxiety, while the analysis for the overall sample was also adjusted for age. Except for
age, included as a continuous variable, all variables were included in the models as
categorical variables. Participants with missing data (n=190) were not considered for the
analyses. Cut-off points for age-segmentation and METS were estimated through equal
percentile based on explored data option from the SPSS visual grouping procedure. As a
result of the logistic regression analyses, we calculated odds ratios (ORs) with 95%

confidence intervals (Cls). The level of statistical significance was set at P< 0.05.



3. RESULTS

Table 1 shows the baseline characteristics of the study population. The cohort includes
a population of Spanish general workers (47.4% women) on average 44.4 (SD 10.4) years
old. Concerning lifestyle, 56.8% of the cohort is linked to smoking habits, and 51.1%
show overweight or obesity. The overall prevalence of AL is 10.7%, whereas the overall
prevalence of people doing less than 600 MET-minutes/week of PA is 29.6%. Regarding
PA guidelines subgroups, workers doing less and more than 600 MET-minutes/week of
PA present a 13.2% and a 9.7% prevalence of AL, respectively. In estimates without
adjustment, women, former smokers, less PA, diabetes, hypertension, neck pain, low
back pain, depression, and anxiety were associated with a significantly higher

prevalence of AL.
**Table 1 over here**

Figure 1 shows a linear trend in the prevalence of AL, from 10.9% to 17.4%, when age
increasing with those participants in the first PA quartile. The fourth PA quartile

observes the less prevalent values for AL for the three older subgroups.
**Figure 1 over here**

When performing adjusted overall analysis, the less than 600 MET-minutes/week of PA
subgroup was associated with significantly higher odds (OR 1.33, 95%Cl 1.15 - 1.54) for
AL (Table 2). Advanced age, former smoker, hypertension, neck pain, low back pain,
depression, and anxiety were also associated with significantly higher odds for AL (Table
2). The full adjusted association between PA and AL remains significant among those

subgroups formed by workers aged 37 to 43, and 53 to 69 when age-stratified (Table 3).
**Table 2 over here**

**Table 3 over here**



4. DISCUSSION

In the present sample of Spanish general workers, those workers performing less than
600 MET-minutes/week of PA had significantly higher odds of AL. In the age-stratified
analyses, AL remained only significant for both 1) 37-43 years, and 2) 53-69 years’
subgroups achieving PA guidelines. The prevalence of AL observed a clear trend to
diminish with the ageing process when achieving very high levels of PA, whereas those
workers performing low levels of PA presented the highest odds of AL in the three
subgroups with older workers (Figure 1). Therefore, in order to reduce AL values, PA

strategies aiming at the older population of workers would be desirable.

Prevalence of several of the most common cardiovascular, metabolic, physical, and
mental disorders among the workforce observed significant values regarding AL for the
present sample. Except for diabetes, all the diseases showed significantly increased odds
for AL in the adjusted model, although both low back pain and depression presented the

highest significant association with AL.

Owing to the use of the IPAQ short-form tool, the present study focus PA on the
quantitative (i.e. total amount of METS) instead of the qualitative element (i.e. intensity)
of the exposure. Thus, achieving a meaningful value of METS such as those
recommended in the WHO guidelines [32], regardless of the way those have been
achieved (i.e. different possible combinations of high, moderate PA and walking to get
the same value), could result in a significant reduction of odds for AL. Although we have
not found specific research investigating the association between PA and AL, several
studies have suggested the inverse relationship of both quantitative and qualitative
aspects of PA with short ( < 14 days) and long-term sickness absence (> 14 days) [33,34],

even with a different population of workers [21,35].

When adjusted for occupational class (i.e. job role), our proposed model did not show
significant modifications in the association between PA and AL; this finding contrasts
with those observed in other studies carried out with a general population of Danish
workers, in which high levels of occupational PA were observed to significantly increase

the risk of worse global health [21].



Regarding age, we found a clear trend to increase odds for AL when adjusted by the rest
of the variables. When unadjusted and categorised into quartiles (figure 1), the odds of
AL remained higher for the older workers performing low PA and lower for those older
workers achieving very high levels of PA. Thus, the age factor seems to take its part when
explaining AL, and older but not younger workers could be more sensitive to PA. Similar
findings were observed among female eldercare workers, in which physical exertion

increased the disability pension risk in older but not in younger workers [36].

Several of the health confounders used in our study have been ranked as one of the
most prevalent among the workforce [37,38]. However, despite the high influence of
hypertension, back pain, and mental disorders in the proposed model, the association
between PA and AL remained significant for this study. Furthermore, the significantly
increased AL odds for five out of six of the health variables suggests that those
highlighted health risk factors for long-term sickness absence could also be substantial
for AL. Except for the category of former smokers, current smokers or other confounders
such as BMI or education did not find a substantial increase of odds for AL when adjusted
for the remaining variables. These results differ from the findings of other studies
outlining the association of both current smoking habits and obesity with a higher risk
of general sickness absence in specific populations of workers (i.e. local employees and

health workers) [39,40].

Overall, achieving a minimum of 600 weekly METS of PA may contribute to reducing AL
among a general population of workers. Health strategies aiming at older workers
performing low levels of PA or those suffering from anxiety, depression, or back pain
might reduce AL. Future research on AL might investigate its use as a potential marker
for the two of them, although longitudinal research would be first required to confirm

the suggested association.

The strengths of the current study comprise using a large random sample of Spanish
workers, as well as measuring the exposure variable with a reliable tool. To further avoid
a possible recall bias in the outcome variable, only onsets, instead of days, of AL were
contemplated. In addition, a representative set of confounders covering a wide range of
possible risk factors for AL were considered for the implemented logistic model.

However, several limitations make this research to be carefully considered. First, the



observational design of the study does not permit the inspection of a causal relationship
between PA and AL. Thus, low levels of PA may lead to AL, but the reverse association
may also be present, i.e. those with activity limitations are more prone to not being
sufficiently physically active. Second, the subjective nature of the measured variables,
which represents an inherent risk of information bias. Particularly, the question used to
estimate the main outcome (AL) was not validated, which can exacerbate the
aforementioned information bias. Also, self-reported data on PA usually lead to
overestimating overall PA. Last, according to the IPAQ protocol, the final values of that
tool do not discriminate among vigorous or moderate PA, which limits the scope of the

study.



5. CONCLUSIONS

All things considered, the results of the present study suggest a determined level of PA
(= 600 METS/week) to associate with lower AL, particularly among older workers. Health

strategies aiming at this specific population might reduce levels of AL.
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Table 1 Characteristics of the study population

Activity
limitation®
p-
N % Mean SD N %
value®
Age (years) 9885 44.4 104
Sex
Men 5199 52.6 483 9.3 <0.001
Women 4686 47.4 580 124
Education 0.620
< Primary 970 9.8 100 10.3
Secondary 6001 60.7 660 11.0
> Tertiary 2914 295 303 104
Smoking 0.010
Current 2951 299 333 113
Former 2656  26.9 315 119
Never 4269  43.2 414 9.7
Missing 9 0.0
BMI (kg -‘m2) 0.241
Low 180 1.9 20 111
Normal 4556  47.0 500 11.0
Overweight 3600 37.1 364 10.1
Obese 1359 14.0 164 121
Missing 190 1.9
Physical activity (MET- <0.001
minutes/week) WHO
guidelines
<600 2930 296 386 132
2600 6862  69.5 665 9.7
Missing 93 0.9
Physical activity <0.001
(MET-minutes/week)
Low (0-480) 2514 255 349 139
Moderate (481-1386) 2914 295 299 10.3



High (1387-2826) 1932 19.5 190 9.8

Very high (2827 or 2432 246 213 8.8
more)
Missing 93 0.9
Diabetes 0.026
No 9585 97.0 1019 10.6
Yes 300 3.0 44 14.7
Hypertension <0.001
No 8761 88.6 895 10.2
Yes 1122 114 167 149
Missing 2 0.0
Neck pain <0.001
No 8702 88.0 768 8.8
Yes 1183  12.0 295 249
Low back pain <0.001
No 8304 84.0 689 8.3
Yes 1581  16.0 374 237
Depression <0.001
No 9514  96.3 926 9.7
Yes 368 3.7 136  37.0
Missing 3 0.0
Anxiety <0.001
No 9362 94.7 914 9.8
Yes 523 5.3 149 285

Abbreviation: BMI Body Mass Index.
2 Number (and percentage) of individuals with that sample characteristic who have had an

activity limitation spell

® p-value was calculated with Chi-squared tests.



Table 2 Association of physical activity and other covariates with activity limitation (outcome)

estimated by multivariable logistic regression

Characteristic

Physical activity

(MET-minutes/week)

Age (years)

Sex

Education

Smoking

BMI (kg m?)

Diabetes

Hypertension

Neck pain

Low back pain

Depression

Anxiety

<600
> 600

Per unit increase

Men
Women
< Primary
Secondary
2 Tertiary
Never
Former
Current
Low
Normal
Overweight
Obese
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Yes

Activity limitation

1.33%**
ref
0.98**
0.91

ref

0.91
1.04

ref

ref
1.22%*
1.11

ref

1.12
0.95
1.06

ref

1.19

ref
1.32%*
ref
1.88%**
ref
2.31%**
ref
2.99%**
ref

1.46**

[1.15, 1.54]

[0.98, 0.99]
[0.76, 1.09]

[0.65, 1.27]

[0.83,1.31]

[1.03, 1.45]

[0.94, 1.32]

[0.67, 1.87]

[0.56, 1.61]

[0.61, 1.82]

[0.82,1.73]

[1.06, 1.63]

[1.55, 2.28]

[1.94, 2.76]

[2.23,4.01]

[1.11, 1.91]

Estimates are odds ratio [95% confidence interval].

Models are adjusted for all variables in the Table and job role.

* p<0.05.
**p<0.01.
*** p <0.001.



Table 3 Association between different levels of physical activity and activity limitation

(outcome) estimated by multivariable logistic regression

Age (years) Association between physical activity (< 600 MET-

minutes/week) and activity limitation

17-36 1.09 [0.78, 1.51]
37-43 1.75%* [1.27,2.41]
44-52 1.10 [0.82, 1.48]
53-69 1.67** [1.22, 2.28]

Estimates are odds ratio [95% confidence interval].

Models are adjusted for sex, education, BMI, smoking, job role, diabetes, hypertension, neck
pain, low back pain, depression and anxiety.

* p<0.05.

** p<0.01.

*** p <0.001.
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