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Back disorder incidence and occupation in Denmark: A cross-sectional 
register-based study    
 

Abstract 

Purpose: The purpose of the present paper is 1) to describe the occupational distribution of persons with incident back 

disorders, and 2) to determine the incidence rate ratio (RR) for back pain amongst patients working in specific 

occupation groups.  

Methods: Using Danish registries, a total of 20,921 employed persons with incidents back disorders aged 18-64 years 

were identified in 2016 based on the inclusion criteria from the Danish Back Register. RR was estimated to test for 

differences in incident back disorder diagnoses across occupations. Pearson’s Chi-square test was used to test for 

homogeneity in back disorder incidence across occupations. 

Results: The distribution of back disorder incidence for employed is above the distribution of employment in the 

background population for all age groups above 35 years. For employed women the three occupation groups with the 

highest RR of back-pain incidence are: ‘water, sewage and waste’; ‘residential institutions and home care’; and 

‘transport of passengers’, while similarly, amongst employed men: ‘hairdressers and other personal care’; ‘hospitals’; 

and ‘cleaning’. RR of incident back pain disorders is lowest for women employed in ‘universities and research’, and for 

men employed in ‘IT and telecommunications’. 

Conclusions: This study is the first to investigate the occupational status and RR of back disorder incidence across 

occupation groups in Denmark. The distribution of back pain disorder incidents in the cross-sectional study is weighted 

to occupation groups involving hard physical activity. This evidence may be useful for considering work environment 

or pension reforms. 

Keywords: Back disorder, occupation, employment status, register study 
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Introduction 

With an ageing population, the number of individuals with low back pain (LBP) is likely to increase substantially over 

the coming decades [1]. Despite medical advances and extensive occupational safety measures, the influence of back 

pain continues to increase [2-4]. Back disorders and musculoskeletal disorders, in general, present a significant public 

health problem, limiting productivity and imposing a substantial socioeconomic burden on the society [5-7]. They 

account for some of the most common causes of sick leave in the Western world [8]. LBP has a 1-year prevalence of 

22-65 % [9], and during a lifetime most people will experience one or more episodes. For approximately 10%, LBP 

becomes chronic, leading to work disability, sickness absence, or loss of employment [1,5].  

In Denmark, up to 100,000 patients with back disorders are examined every year in hospitals. Around 65,000 are 

incident and out of these incident patients around 14% undergo surgery (9000). Every year around 30,000 develop 

chronic back disorders [10].   

Much of the current related literature addresses specific occupational areas.  These include nursing, health service 

workers [8] and hard physical work [5,11-13]. In this study we explore back disorders across a wide range of 

occupational categories. Using the extensive registers available in Denmark, it is possible to reliably examine links 

between occupation groups and back disorders.   

The aim of this study is, to establish if specific occupation groups develop incident back disorders, and to determine 

which occupation groups display comparatively high or comparatively low rates of employment of people with back 

disorders compared to the background population. It was hypothesized that the occupational distribution of individuals 

with back disorder does not differ from the distribution of the background population. 

 

Materials and methods 

Study population 

We use a retrospective cross-sectional study design. Persons included in the study were identified via The Danish 

National Patient Registry[14] in December 2016 and the corresponding Danish Civil Registration System[15]. Data 

were linked to the Ministry of Employment’s DREAM register which contains data on all employed in Denmark.  

We used the definition from Danish Back Register (DaRD) to define people with incident back disorders; all persons 

residing in Denmark aged 18-64 who attended Danish hospitals with diagnoses related to back pain [16] in 2016, 

without a similar diagnosis within the previous 365 days. 

The background population include all remaining persons residing in Denmark aged 18-64 without a diagnosis related 

to back pain from 2002 to 2015. We split the population by employment status and explored the employed population. 

People were excluded if they were unemployed/received cash benefits (149 K), students (281 K), self-employed (87 K), 

(early) retirees (267 K), on sick leave (38 K), unemployed and low benefits (107 K) and lack of sociodemographic 

information (95 K). 
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Occupations  

Occupations were classified in accordance with the 2016 National Report on Danish work environments [17] (see Table 

3). We excluded one of 37 occupation groups, ‘undisclosed and other’, because of the small number of persons in this 

group.  

Statistical analysis 

Incidence rate ratios (RR) were used to test for differences in occupation between people with incident back disorders 

and the background population across 36 occupation groups, and Pearson’s chi-square tests were used to test for 

homogeneity in occupation shares between people with back disorders and the background population. Stata (15) was 

used for statistical analysis, and we used a p ≤ 0.05 significance level.  

We used the STROBE Statement for reporting [18].  

Results 

In total, 33,384 persons with incident back disorders and 3,035,464 in the background population were identified in 

2016 with an occupation in the working age range (18–64 years). Overall, males represented 47.1% of those with 

incident back disorders and 51.4% in the background population. 20,921 persons with back disorders and 2,022,813 in 

the background population were employed. Of the employed, males represented 48.2% of those with incident back 

disorders and 52.3% in the background population.  

The sample was divided by occupation groups and was split by potential confounders: age and gender: age, to take into 

account age differences between persons with back disorders and the background population, and gender, to account for 

differential patterns in occupational choices between men and women. 

Age 
The mean age of employed people with incident back disorders was 43.6 years, 2.7 years higher than the employed 

background population (p< 0.0001). Table 1 compares the age distributions of the two populations. The shares of 

people with incident back disorders are higher than the employed background population in all age groups above 35 

years of age, and all age group shares are significantly different from the background population. 

 

Employment status  

People with incident back disorders have lower employment rates (4.0 pct. point, p < 0.0001) than the employed 

background population. Figure 1 shows that this holds for all age groups except the youngest (18-24 years), and that this 

especially is the case for those between 35-54 years.  

 
Occupation  

Figure 2 shows the RR for each occupation between persons with back disorders and the background population, 

stratified by gender. A RR of one means that the share of people with incident back disorders in a given occupation is 

the same as the share of people with incident back problems for all occupations.  

We test and reject (p < 0.0001) the hypothesis of homogeneity in incident back disorders across occupation groups 

using Pearson’s Chi-square test. This is unsurprising as the risk of incident back disorders is significantly different in 
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more than half of the occupation groups. In Table 2, we list the top-five occupation groups with high and low relative 

back disorder incidence rates for men and women.    

For employed men, the incidence of back disorders is significantly above average in the occupation groups:  ‘hospitals’; 

‘cleaning, textile and paper’; ‘transport of passengers’; ‘residential institutions and home care’; ‘police, emergency and 

prisons’; ‘installation and repair of machinery and equipment’; ‘construction and demolition of construction’; 

‘slaughterhouses’; ‘completion of construction’; ‘transport of goods’; and ‘day care’. The incidence rates of back 

disorders were below average amongst men employed in the occupation groups: ‘IT and telecommunications’; ‘films, 

press and books’; ‘universities and research’; ‘energy and raw materials’; ‘electronics’; ‘chemistry and medicine’; 

‘agriculture, forestry and fishing’; ‘restaurants and bars’; ‘office’, ‘shops’ and ‘wholesale’. 

For employed women, the incidence of back disorders is significantly above average in the occupation groups: ‘water, 

sewage and waste’, ‘residential institutions and home care’, ‘transport of passengers’, ‘hospitals’, ‘police, emergency 

and prisons’, ‘cleaning’ and ‘day care’. For women we found below average incidence in the occupations: ‘universities 

and research’, ‘chemistry and medicine’, ‘agriculture, forestry and fishing’, ‘films, press and books’, ‘IT and 

telecommunications’, ‘wholesale’, ‘restaurants and bars’ and ‘office’.  

 

In general, there is a tendency for RR of incident back disorders to be higher for people employed in occupations with 

physically hard work. The reverse is true for the people employed in occupations with less physically demanding work, 

with the main exception of the occupation group ‘agriculture, forestry and fishing’. 

To check the importance of age and education in the findings above we estimated three different linear probability 

models for both genders including (1) only occupation, (2) adding age groups and (3) adding further education. The 

estimates are very similar across models, and the significance levels only change substantially for some few occupation 

groups indicating that neither age nor education seems to drive our results. 

We also calculated relative risks specifically for incident patients with a herniated disc diagnosis (excluding patients 

with other types of back diagnoses) to see whether certain occupational affiliations might lead to a certain back 

diagnosis. Figure 3 compares relative risks for patients with a herniated disc diagnosis relative to patients with a back 

disorder diagnosis in general. The results indicate that certain occupation groups seem to have challenges with herniated 

discs, while others seem to be more challenged related to other back disorders. 

Discussion  

This study investigates the relationship between occupation and incidence of back disorders using Danish register data. 

The results show that there are differences between men and women and differences across occupation groups. These 

differences could be due to differences in occupational choices men and women make or be related to the population 

size in the certain occupation groups. 

Occupation groups and back disorders  

Previous studies have explored back disorders in relation to specific occupation groups and have identified hard 

physical work and health services as high risk sectors [8]. In our study, we found that both men and women employed 

in ‘hospitals’, ‘cleaning’, and ‘transport of passengers’ have significantly high RR of back disorder. For women, 
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employment in ‘water, sewage and waste’ is associated with the highest average RR of back disorders. For men, the 

highest significant RR is found in the occupation group ‘hospitals’. This shows the highest likelihood of back disorders 

varies by gender. However, we also found that men working in physically hard female-dominated occupations (e.g. as 

hairdressers) and women working in physically hard male-dominated occupation groups (e.g. ‘water, sewage and 

waste’), have higher relative back disorder incidence rates where the dominant gender does not.  

It is reasonable to think that people working in construction would have a high risk of developing back disorders 

because of the hard physical work, but in this study the three construction-related occupation groups are not in the top 5 

overrepresented occupations, and one construction group is not even statistically significant. For women in 

construction, the RR is very close to 1 and none of the three groups are significantly different from the background 

population. This may indicate that back problems in construction are not worse compared to other occupations as a 

whole, but further studies are necessary to make this conclusion.  

The results show that the incidence of back disorders amongst women employed in ‘agriculture, forestry and fishing’ is 

underrepresented. This is not what is normally shown in the literature [19], but the report from The National Research 

Center for the Working Environment [20] show similar results as under 30% of all people working in ‘agriculture, 

forestry and fishing’ experience pain several times a week which is in the lowest end of all occupations groups.  

In a recent study the Danish population was asked about self-rated physical work ability in occupations [17]. People 

working in ‘wood and furniture’, ‘slaughterhouses’, ‘residential institutions and home care’, ‘cleaning’, ‘hairdressers 

and other personal care’, scored the lowest. Furthermore, the occupations with the highest self-rated work-related illness 

were: ‘water, sewage and waste’; ‘slaughterhouses’; ‘day care’; ‘residential institutions and home care’; and 

‘construction and demolition of construction’. These are similar to our findings.  When asked about lifting, pushing or 

pulling loads of 30 kg or more, occupations scoring the highest were: ‘residential institutions and home care’; 

‘hospitals’; ‘police, emergency and prisons’; ‘installation and repair and machinery and equipment’; and ‘construction’ 

[17]. Again, this supports that the data we used from The Danish National Patient Registry and the DREAM database 

can be used to analyse physical work ability.  

An obvious hypothesis is that the persons employed in occupations with hard physical activities are more likely to 

develop back disorders. The National Reseach Center of Working Environment (NFA) has shown that the five 

occupation groups with the highest level of activities involving twists of the back are; ‘hairdressers and other personal 

care’, ‘construction and demolition of construction’, ‘installation and repair of machinery and equipment’, ‘completion 

of construction’ and ‘cleaning’ [17]. And the five occupations where workers stand or walk at least ¾ of their work time 

are ‘hairdressers and other personal care’, ‘restaurants and bars’, ‘shops’, ‘slaughterhouses’ and ‘cleaning’. Our results 

do not find ‘construction’, ‘restaurants and bars’ and ‘shops’ as occupations overrepresented for incidence of back 

disorder. This might indicate that even though a person frequently twists their back or stands while working, it does not 

mean that the person will develop a back disorder.  

 

Knowledge about the type of work at time of diagnosis will support current debates in Denmark and in other countries 

regarding possible correlation between type of work and continued labour market affiliation. It has been argued that 



6 
 

pension age should depend on occupation. Hence, it is interesting to explore how register-based studies like the present 

can be used to identify whether type of occupations can be used to decide the need of pension. This could also be 

relevant at least in other countries similar to Denmark in terms of work conditions and occupations. On the contrary 

register-based studies like this might indicate that variation within occupations is too large to be implemented at the 

occupational level. Further, findings on long-term workloads and developmental episodes of back pain leading to 

hospital examination are relevant for clinicians not least in terms of occupational guidance.  

 

Strength and limitations of the study and validity of the data 

A great strength of this study is the use of a full population sample of the general working population in Denmark. This 

increases the generalizability of the study and minimizes the risk of selection bias. Furthermore, the data in the Danish 

registers are often collected automatically for administrative purposes making the data less exposed to reporting biases, 

the level of detail is very high, and registers can be linked. Information on employment and sickness from the DREAM 

register is highly valid – partly because under Danish law employers may seek compensation for employee sickness 

absences greater than 30 days. In addition, this use of sickness absence register data eliminates recall or reporting bias 

often present in survey data. 

Limitations of this study include that The Danish National Patient Registry only includes patients diagnosed at a 

hospital [5]. Back pain incidence distributions might be different if all patients with back pain were included. However, 

we expect the chosen case to be the most relevant in relation to severe disabilities in employment. Further, some of the 

occupation groups only contains a small number of individuals when divided by men and women, making some of the 

results sensitive, but for the far majority of cases the number of individuals in each occupation group is sufficiently high 

(20 +) to make statistical testing (see also table 3 in Appendix). A further limitation is that we do not know which tasks 

employees perform within each occupation group. Another limitation of the study is that we only have information on 

the latest occupation reported. People may have changed occupation because of their back disorders prior to hospital 

diagnosis and treatment.  

Conclusions 

This study is the first to investigate the occupational status and over/underrepresentation of the incidence of back 

disorders across occupation groups in Denmark. Our findings demonstrate higher incidence rates of back disorders - 

among others - in the following occupations for both sexes: ‘hospitals’; ‘cleaning’; ‘transport of passengers’; 

‘residential institutions and home care’; and ‘police, emergency and prisons’, additionally, for men: ‘textile and paper’ 

and, additionally for women: ‘water, sewage and waste’. These results may be important for public policy when 

planning pension reforms (i.e. considering differential retirement age by occupation) and when considering future work 

environment initiatives. Future research should study employees’ changes in occupations over time in association with 

back disorders. 

Compliance with ethical standards 
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Fig. 1 Employment status by persons with back disorders and the background population in per cent in age groups of 
predominantly 10 years. Left chart column, blue, is the employed persons with incident back disorders. Right chart 
column, red, is the employed background population 
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Fig. 2 Incidence rate ratio (RR) and 95% lower and upper confident intervals of RR for employed men (a) and women 
(b) with back disorders. Numbers 1-36 in front of the occupation indicate the occupation group rank in terms of 
frequency in the incident back disorder population (1 is highest frequency). A circle ‘o’ indicates insignificance, and a 
cross ‘x’ indicates a statistically significant difference for the incidence RR. See Table 3 for a list of all occupation 
groups 
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Fig. 3 Incidence rate ratio (RR) and 95% lower and upper confident intervals of RR for employed men (a) and women 
(b) with back disorders and with herniated disc. Numbers 1-36 in front of the occupation indicate the occupation group 
rank in terms of frequency in the incident back disorder population (1 is highest frequency). A circle ‘o’ indicates 
insignificance, and a cross ‘x’ indicates a statistically significant difference for the incidence RR for back disorder. A 
unfilled square indicates insignificance, and a filled square indicates a statistically significant difference for the 
incidence RR for herniated disc. Some occupation groups are missing due to few observations. In total, 95% confidence 
intervals for back pain and herniated disc overlap for all occupation groups. See Table 3 for a list of all occupation 
groups 
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Table 1 Number and share of employed persons with incident back disorders and background population by age group 

 
Employed people with incident back 

disorders Employed background population 

Age group N % N % 

18-24 years 1,418 6.8 176,969 8.7 

25-34 years 3,512 16.8 423,345 20.9 

35-44 years 5,595 26.8 518,573 25.6 

45-54 years 6,320 30.2 541,876 26.8 

55-64 years 4,076 19.5 362,050 17.9 

Total 20,921 100.0 2,022,813 100.0 
 



Table 2 Occupation groups with highest and lowest relative back disorder incidence rates for employed men and 
women.  

Five occupation groups with highest relative rates of back disorder incidence 
 Employed men Employed women 
1 Hospitals RR: 1.57 [1.38; 1.79] Water, sewage and waste RR: 1.45 [1.00; 2.09] 

2 Cleaning 
 RR: 1.46 [1.30; 1.64] Residential institutions and 

home care RR: 1.33 [1.26; 1.41] 

3 Textile and papers 
 RR: 1.43 [1.12; 1.82] Transport of passengers RR: 1.30 [1.06; 1.59] 

4 Transport of passengers RR: 1.41 [1.26; 1.58] Hospitals RR: 1.30 [1.22; 1.38] 

5 Residential institutions and 
home care RR: 1.38 [1.22; 1.55] Police, emergency and prisons RR: 1.27 [1.09; 1.47] 

Five occupation groups with lowest relative rates of back disorder incidence 

1 IT and 
telecommunications RR: 0.58 [0.51; 0.66] Universities and research RR: 0.71 [0.60; 0.83] 

2 Films, press and books RR: 0.59 [0.48; 0.72] Chemistry and medicine RR: 0.72 [0.60; 0.86] 

3 Universities and research RR: 0.67 [0.57; 0.80] Agriculture, forestry and 
fishing RR: 0.73 [0.57; 0.93] 

4 Energy and raw materials RR: 0.69 [0.54; 0.88] Films, press and books RR: 0.75 [0.62; 0.91] 

5 Electronics RR: 0.75 [0.62; 0.90] IT and telecommunications RR: 0.78 [0.65; 0.93] 
Including only significant occupation groups. RR and 95% confidence interval included for each occupational group 



Table 3 Distributions of employed persons diagnosed with incident back disorders during 2016 and of the employed 
background population.  

 

Employed persons 
with incident back 

disorders 
Employed background 

population  

Occupation group N % N % p-value 

Construction  175 0.84 16,404 0.81 0.682 

Construction and demolition of construction 726 3.47 61,158 3.02 0.000 

Completion of construction 534 2.55 47,441 2.35 0.049 

Shops 1,191 5.69 124,628 6.16 0.005 

Wholesale 1,138 5.44 126,880 6.27 0.000 

Electronics 187 0.89 24,104 1.19 0.000 

Energy and raw materials 92 0.44 12,885 0.64 0.000 

Installation and repair of machinery and equipment 95 0.45 7,711 0.38 0.089 

Chemistry and medicine 245 1.17 31,679 1.57 0.000 

Metal and machinery 744 3.56 77,226 3.82 0.049 

Plastic, glass and concrete 263 1.26 26,804 1.33 0.392 

Textile and paper 101 0.48 7,596 0.38 0.012 

Means of transport 192 0.92 18,817 0.93 0.851 

Wood and furniture 126 0.60 14,257 0.70 0.078 

Films, press and books 197 0.94 29,216 1.44 0.000 

IT and telecommunications 367 1.75 57,426 2.84 0.000 

Office 3,787 18.10 412,035 20.37 0.000 

Agriculture, forestry and fishing 252 1.20 32,579 1.61 0.000 

Slaughterhouses 149 0.71 14,133 0.70 0.815 

Food and beverages 234 1.12 25,738 1.27 0.048 

Police, emergency and prisons 659 3.15 50,730 2.51 0.000 

Religious institutions and funeral services 119 0.57 12,726 0.63 0.272 

Water, sewage and waste 112 0.54 9,937 0.49 0.364 

Hairdressers and other personal care 70 0.33 6,032 0.30 0.337 

Hotel and camping 113 0.54 12,692 0.63 0.111 

Culture and sports 340 1.63 33,912 1.68 0.565 

Cleaning 577 2.76 43,464 2.15 0.000 

Restaurants and bars 389 1.86 44,872 2.22 0.000 

Transportation of goods 673 3.22 58,121 2.87 0.003 

Transport of passengers 396 1.89 28,969 1.43 0.000 

Day care 1,245 5.95 104,965 5.19 0.000 

Residential institutions and home care 1,846 8.82 129,479 6.40 0.000 

Hospitals 1,281 6.12 88,901 4.39 0.000 

Doctors, dentists and veterinarians 446 2.13 37,662 1.86 0.004 

Teaching 1,567 7.49 150,735 7.45 0.834 

Universities and research 293 1.40 40,899 2.02 0.000 

Total  20,921 100.0 2,022,813 100.0  

P-values indicate significance level of difference in proportions 
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