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Abstract 

It is well-documented that there exists a significant UK North-South divide in rates of 

employee sickness absence. In this paper we offer a detailed statistical analysis of why 

these differences exist. The first stage of the analysis involves specifying large, 

variable-rich (71 variables, 181,065 respondents), gender-specific regressions on 

sickness-absence wherein the North-South indicator variable is insignificant because 

the other regressors adequately account for the variation in the dependent variable. The 

second stage of the analysis involves carrying out Blinder-Oaxaca decompositions to 

help understand to what extent North-South differences in UK sickness absence are 

due to employees’ characteristics (mean values of explanatory variables) or differences 

in behaviour (estimated behavioural parameters). The results indicate that most of the 

North-South differences are due to systematic regional variations in employees’ 

characteristics such as wage, age, tenure, public sector employment and workplace 

size. The only systematic differences in behavioural parameters are due to month 

indicators for male employees but this may be due to differing extremes in weather 

patterns between the North and South. 
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1 Introduction 

This paper concerns itself with the question of how regional differences in a 

particular labour market outcome; the rate of employee sickness absence, should be 

interpreted. We argue that this interpretation is important should policy makers be 

interested in convergence between regions in employees’ sickness absence rates. 

Regional differences in absenteeism have been documented before, Barmby, 

Ercolani and Treble (1999) offer an early investigation, but this is the first paper which 

we are aware of that examines these differences using a systematic statistical analysis. 

The tool for this systematic statistical analysis is the Blinder-Oaxaca decomposition as 

first proposed independently by Blinder (1973) and Oaxaca (1973). Both Blinder and 

Oaxaca used their decomposition to analyse differences in wage rates due to gender or 

ethic variation. We analyse differences in employees’ sickness absence rates as a 

function of a rich set of economic, social and demographic characteristics. 

2 Literature Survey and Background 

Absenteeism itself is often thought of as a reflecting the labour supply responses 

of employees, see Barmby, Orme and Treble (1992, 1995), Barmby (2002). The form 

of an equation relating absence to the wage rate (and other conditioning variables) we 

will think of as a behavioural equation. 

Under the Blinder (1973) and Oaxaca (1973) decomposition differences in 

characteristics are captured by the mean values of the characteristics, differences in 

behaviour are captured by differences in parameters of estimated models for the two 

groups. In our case we use the North-South divide in region-of-work to define the two 

groups of employees. 

The substantively interesting question therefore is the reason why sickness 

absence differs across regions. Table 1presents mean percentage sickness absence rates 

for those working in the North and those working in the South in our sample. 
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Table 1: Difference in Mean Percentage Sickness Absence (2006-2010). 

 

Female 

mean   

absence 

Male 

mean 

absence 

Regions 

North: 
(NORTH=1) 

3.381% 2.348 

Tyne and Wear, Rest of North East, Greater Manchester, 

Merseyside, Rest of North West, South Yorkshire, West 

Yorkshire, Rest of Yorkshire and Humberside, East Midlands, 

West Midlands and Metropolitan, Rest of West Midlands, 

Wales, Strathclyde, Rest of Scotland, Northern Ireland  

South: 
(NORTH=0) 

3.099% 1.914 
East of England, Central London, Inner London, Outer 

London, South East, South West 

(R) Raw 

difference: 
0.282% 0.434  

 

The raw North-South difference in sickness absence rates is 0.282% for female 

and 0.434 for male employees. Blinder-Oaxaca decompositions can decompose each 

of these raw differences into components we can attribute to North-South differences 

in employees’ characteristics and components that capture differences in the estimated 

parameters for employees in the North and South. The first component is often referred 

to as the explained one and is useful for policy-makers because it identifies how 

differences in employees’ characteristics affect the outcomes. The second component 

is often referred to as the unexplained one and sometimes referred to as discrimination. 

It too is useful for policy-makers because it identifies how differences in outcomes are 

due to differences in the estimated parameters for the two groups of employees. These 

differences in parameters may be due to differences in employees’ attitudes or to 

differences in attitudes toward the employees. In either case policy-makers may be 

interested in how differences in these attitudes affect outcomes. Section 4 provides a 

precise mathematical representation of this decomposition into the explained and 

unexplained components but first Section 3 presents summary statistics on the data. 

3 The Data 

The sample under analysis is from the UK Labour Force Surveys (LFS) for the 

years 2006 to 2010. The North-South divide is defined in Table 1 and is used to 

specify the binary variable NORTH. We are careful to define this split along 

geographical lines and not according to observed rates of sickness absence. It would be 

incorrect to split the regions according to observed rates of sickness absence because 

this would generate or exaggerate any observed group difference. The reason for this is 

that it is impossible for a country to have identical sickness absence rates across all its 

regions. If any random regional variation were to be systematically allocated to two 
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groups according to the outcome this would be likely to generate outcomes that 

appeared statistically significant between the two groups. 

Table 2 presents summary statistics for all the UK-LFS system and derived 

variables used in the analysis. These are summary statistics for the sample as a whole 

and they offer an overview of the mean values of the variables. For example, the top 

variable PercentAbs is the dependent variable and from this we see that the average 

rate of sickness absence across the UK is about 2.67%. Some of the variables in Table 

2, such as Age are used as they are in the analysis. Other variables are generated or 

transformed. For example: AgeSq is the square of age, the natural logarithm of the 

hourly wage is taken, binary variables are converted so they take the values 0 or 1 as 

opposed to the system codes 1 and 2 as used in the LFS. Categorical variables such as 

Marital or SIC1992 are converted into several binary variables and in each case one 

category is excluded as the control group. 

 

Table 2: Summary statistics for the System variables 

Variable Unique Mean Min Max Label 

PercentAbs 463 2.670808 0 100 Employee's percentage sickness 

absence rate in reference week. 

NORTH 2 0.577109 0 1 Employee works in the North 

HourPay 16128 11.67658 2.016 96.145 Sourly rate of pay, by MGE 

Age 71 41.03209 16 98 Age 

Female 2 0.513155 0 1 Female employee 

Marital 6 1.971374 1 6 Marital status. Based on MARSTT 

and LIVCON 

KidsAged0to2 4 0.061184 0 3 # children aged  0-2 in family 

KidsAged3to4 4 0.101507 0 3 # children aged  3-4 in family 

KidsAged5to9 5 0.17931 0 4 # children aged  5-9 in family 

KidsAged10to15 5 0.260688 0 4 # children aged 10-15 in family 

Qualif 6 3.160359 1 6 Highest educational qualification. 

Based on HIQUAL5/8D 

PaidHourly 2 0.515666 0 1 Is paid a fixed hourly rate? Based on 

HOURLY 

PartTime 2 0.260542 0 1 Part-time employee. Based on 

FTPTWK 

Job2has 2 0.039519 0 1 Had 2nd job in ref week, by ME 

LookWork 2 0.070379 0 1 Looking for job in ref week, by ME 

Manager 2 0.381812 0 1 Is a manager, supervisor or foreman? 

Public 2 0.286471 0 1 Works in public sector? 

TempJob 2 0.047772 0 1 Job is temporary in some way. Based 

on JOBTYP 

Tenure 616 8.251472 0.083 69 Tenure in years, by MGE 

WorkSize2001 6 293.7793 5 999 Employees at workplace, 6 

categories. Based on MPNR0 and 

SOLOR 

SIC1992 15 9.587498 1 15 industry section (main job) 

SOC2000 9 4.52218 1 9 major occupation group (main job) 
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4 The Blinder Oaxaca Decompositions 

In this section we report detailed Blinder-Oaxaca decompositions for the North-South 

differences in average percentage sickness absence (PercentAbs) by gender. We carry 

out the analysis of females and males separately because the impact of demographic 

characteristics can be quite different on these two groups. The dependent variable in 

these models is the percentage of usual work hours in lost due to sickness absence in 

the week prior to the interview.  

On their own, mean values for a sub-sample of respondents or parameter 

estimates for models of sickness absence are not enough to understand why there are 

North-South differences in sickness absence. It is not until we use Blinder-Oaxaca 

decompositions to interact mean values with parameter estimates using that we can 

understand the reasons for the North-South differences in sickness absence. 

Many alternative formulations of the original Blinder (1973) and Oaxaca (1973) 

decomposition have been proposed and we adopt the two-fold decomposition based on 

pooled linear parameter estimates
†
 first proposed by Oaxaca and Ransom (1994): 

PercentAbs PercentAbs
N S

R = −   (1) 

* *

1 1

ˆ ˆk kN S

j jj j
R x xβ β

= =
= −∑ ∑  

* *

1 1 1 1

ˆ ˆ ˆ ˆk k k kN N N S S S

j j j jj j j j
x x x xβ β β β

= = = =
− + −+∑ ∑ ∑ ∑  

*

1
(ˆ )

k N S

j jj
R x xβ

=
−=∑  

* *

1 1

ˆ ˆ ˆ ˆ( ) )(
k kN N S S

j jj j
x xβ β β β

= =
++ − −∑ ∑   (2) 

where R  is the raw difference between the mean absence in the north and south. 

*

1
(ˆ )

k N S

j jj
E x xβ

=
−=∑  is the component due to endowments (the mean characteristics) 

and * *

1 1

ˆ ˆ ˆ ˆ( ) )(
k kN N S S

j jj j
x xU β β β β

= =
= − −+∑ ∑  is the unexplained component often 

attributed to discrimination or behaviour (the estimated parameters). The β̂ s are the 

estimated parameters, the x s are the mean values of the variables, j  indexes the 

variables and the / / *N S  superscripts indicate if the sample is for employees working 

                                                 

†
 We acknowledge that OLS may not be the most efficient linear unbiased estimator for a dependent 

variable that is censored at zero and 100 percent. The analysis is therefore presented as a linear 

probability model. Two estimation procedures may serve us well in any future analysis. One would be a 

non-linear decomposition that employs the Tobit estimator. Another may be a Blinder-Oaxaca 

decomposition that relies on average marginal effects for a non-linear estimator. 
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in the North or the South of the UK, or if the sample is for a North-South pooled 

regression. Going from equation (1) to equation (2) involves first making the 

substitution 
1

ˆPercentAbs
k

j jj
exβ

=
= +∑  from regressions for the north and south 

respectively. When taking means the residuals will drop out by definition: 0e = . 

Equation (2) is completed by adding and subtracting *

1

ˆk N

jj
xβ

=∑  and *

1

ˆk S

jj
xβ

=∑ . 

Blinder-Oaxaca decomposition can therefore be calculated using the mean values and 

estimated parameters. In this paper these have been computed using the Stata module 

Oaxaca by Jann (2008). The Stata module Oaxaca is also able to generate confidence 

bands, and therefore significance values, by bootstrapping the results 600 times over. 

Tables 3 and 4 report the details of the Blinder-Oaxaca decompositions. In the 

row labelled Difference of each table we can see that the North-South differences in 

percentage sickness absence are significant for both females ( 0.282)R =  and 

males ( 0.434)R = . For females, all of this difference and more is attributable to the 

explained component ( 0.347)E = . For males, most of this difference is also 

attributable to the explained component ( 0.272)E =  and very little to the unexplained 

component ( 0.162)U = . 

In the first columns of Tables 3 and 4 the variable means, and parameter 

estimates and t-statistics for the pooled regressions are reported. A large proportion of 

the estimated parameters are found to be statistically significant. The R -squares in 

each regression are small, this is a consequence of the occurrence of sickness absence 

in any one week being rare and hence there being very little variation in the dependent 

variable. 

In the latter columns of Tables 3 and 4 detailed decomposition results are 

reported. One can see that the log of the hourly wage is the one characteristic that has 

the strongest explained endowment component for both females (0.205) and males 

(0.142) in explaining North-South differences in sickness absence. This is because the 

pooled regressions indicate the strong association between a higher wage and a lower 

absence rate and the mean values show that workers in the South typically have a 

higher hourly wage. 

The only demographic characteristic that is statistically significant in the 

decompositions is female age. For females the age-profile matters in the pooled 

absence regression and although the mean age of female workers is only slightly 

higher in the South (41.03, 41.24) the combined explained component is statistically 
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significant. Some of the other characteristics are significant in the pooled regression 

but not significant the in the decompositions because the North-South difference with 

respect to these characteristics is negligible. 

Among the workplace characteristics that matter among the explained 

components for both genders is holding a second job (Job2has). In the pooled 

regression holding a second job is associated with lower rates of sickness absence in 

the main job and holding a second job is more prevalent in the South. Being employed 

in the public sector (Public) is associated with higher rates of sickness absence in the 

pooled regressions and there is a higher proportion of public sector employment in the 

North. This leads to a significant positive explained component for public employment 

for both genders (0.043, 0.011). Longer job tenure (Tenure) leads to higher rates of 

sickness absence in the regressions and average tenure is longer in the North so this 

too leads to the positive explained tenure components in the decompositions. From the 

regressions one sees that larger workplaces are always associated with higher rates of 

sickness absence but the proportion of workers in each workplace size varies between 

the North and South so, although these effects are statistically significant, no 

systematic pattern emerges. 

For females, being a manager and being in temporary employment (TempJob) 

also matter in the explained components. The effect of being a manager reduces the 

North-South difference while that of being in temporary employment increases the 

North-South difference but both explained components are small in magnitude. 

Finally, to save space, some groups of variables have been subsumed and their 

joint significance has been reported. These include Standard 2007 Industrial 

Classifications (SIC2007), Standard 2000 Occupational Classifications (SOC2000), 

month dummies, and year dummies. Among these, occupational classifications seem 

jointly most significant among the explained components and this may be because they 

tend to be closely related to earnings and status of the job. For females the year 

dummies are significant among the explained components and for males the month 

dummies are significant among the unexplained components. These are the only 

significant differences due to unexplained components and they may be due to 

differing extremes in weather patterns between the North and South. 
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Table 3: Oaxaca-Blinder decomposition for females (2006-2010). 

 Means Pooled OLS Blinder-Oaxaca decomposition: 

 North South *β̂  t Diff t Diff t 

     Explained Unexplained 

Regressand:     overall ( )E  overall ( )U  

PercAbsence 3.381 3.099   0.347 (12.7)** -0.065 (-0.6) 

Difference: Raw ( )R :0.282   Sum ( )E U+ : 0.282 (2.6)* 

     Explained Unexplained 

North   -0.0654 (-0.6) components components 

Age 41.03 41.24 0.1616 (5.0)** -0.033 (-2.2)* -0.268 (-0.1) 

AgeSq 1,835 1,857 -0.0015 (-3.9)** 0.032 (2.5)* -0.161 (-0.1) 

StMarried 0.528 0.521 -0.3068 (-1.7) -0.002 (-1.3) 0.297 (1.5) 

StCohabit 0.139 0.142 -0.0601 (-0.3) 0.000 (0.3) 0.043 (0.8) 

StWidSepDiv 0.136 0.133 0.3725 (1.6) 0.001 (1.1) 0.091 (1.4) 

KidsAged0to2 0.0444 0.0434 0.8351 (3.0)** 0.001 (0.7) 0.003 (0.1) 

KidsAged3to4 0.0915 0.0847 0.3889 (2.1)* 0.003 (1.7) -0.007 (-0.2) 

KidsAged5to9 0.178 0.168 -0.2136 (-1.7) -0.002 (-1.6) 0.009 (0.2) 

KidsAged10to15 0.276 0.276 -0.3245 (-3.2)** -0.000 (-0.1) 0.042 (0.8) 

QualDegree 0.214 0.259 -0.1630 (-0.6) 0.007 (0.6) 0.032 (0.2) 

QualHigher 0.127 0.108 0.2787 (1.0) 0.005 (1.0) -0.030 (-0.4) 

QualALevel 0.190 0.182 -0.0442 (-0.2) -0.000 (-0.2) -0.020 (-0.2) 

QualGCSE 0.276 0.263 0.1359 (0.6) 0.002 (0.5) 0.037 (0.3) 

QualOther 0.0979 0.116 0.1022 (0.4) -0.002 (-0.4) 0.019 (0.3) 

lnWage 2.169 2.294 -1.6404 (-9.8)** 0.205 (9.2)** -0.389 (-0.5) 

PaidHourly 0.592 0.505 0.1027 (0.8) 0.009 (0.8) 0.004 (0.0) 

PartTime 0.416 0.417 -0.2602 (-1.9) 0.000 (0.3) -0.051 (-0.4) 

Job2has 0.0464 0.0528 -1.0997 (-4.3)** 0.007 (3.4)** -0.026 (-1.2) 

LookWork 0.0672 0.0698 0.8840 (4.0)** -0.002 (-1.4) -0.035 (-1.1) 

Manager 0.322 0.354 0.3083 (2.2)* -0.010 (-2.1)* -0.032 (-0.3) 

Public 0.402 0.345 0.7665 (4.3)** 0.043 (4.0)** -0.071 (-0.5) 

TempJob 0.0498 0.0540 -1.0630 (-4.1)** 0.004 (2.5)* -0.004 (-0.2) 

Tenure 8.284 7.271 0.0652 (3.1)** 0.066 (3.0)** 0.385 (1.1) 

TenureSq 139.6 110.6 -0.0012 (-1.7) -0.034 (-1.6) -0.170 (-0.9) 

WorkSize11to24 0.151 0.140 0.6051 (3.2)** 0.007 (2.8)** 0.001 (0.0) 

WorkSize25to49 0.151 0.150 0.9342 (4.8)** 0.001 (0.5) -0.036 (-0.6) 

WorkSize50to499 0.315 0.328 1.1068 (6.6)** -0.013 (-3.4)** -0.169 (-1.7) 

WorkSize500plus 0.188 0.184 1.5825 (7.9)** 0.005 (1.3) -0.081 (-1.1) 

Constant   0.7059 (0.9)   0.626 (0.4) 

Subsumed          

regressors (#):   F-stat Prob.     

SIC2007 (18)   3.72 0.0000 -0.007 (-0.6) 0.183 (0.5) 

SOC2000 (8)   6.25 0.0000 0.057 (4.3)** -0.110 (-0.3) 

Months (11)   3.05 0.0004 0.001 (0.4) -0.087 (-0.2) 

Years (4)   1.51 0.1955 -0.005 (-2.1)* -0.093 (-0.4) 

Observations 54128 38355 92483 92483 92483 

R-squared   0.008     

t-statistics in parenthesis 

** p<0.01, * p<0.05 
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Table 4: Oaxaca-Blinder decomposition for males (2006-2010). 

 Means Pooled OLS Blinder-Oaxaca decomposition: 

 North South *β̂  t Diff. t Diff t 

     Explained Unexplained 

Regressand:     overall ( )E  overall ( )U  

PercAbsence 2.348 1.914   0.272 (11.0)** 0.162 (1.7) 

Difference: Raw ( )R :0.434   Sum ( )E U+ : 0.434 (4.8)** 

     Explained Unexplained 

North   0.1615 (1.7) components components 

Age 41.29 41.40 -0.0110 (-0.4) 0.001 (0.4) -1.921 (-0.8) 

AgeSq 1,866 1,875 0.0006 (2.0) -0.006 (-1.0) 1.330 (1.0) 

StMarried 0.575 0.577 -0.1932 (-1.2) 0.000 (0.5) 0.239 (1.3) 

StCohabit 0.149 0.144 -0.0301 (-0.2) -0.000 (-0.2) 0.054 (1.2) 

StWidSepDiv 0.0669 0.0619 0.0094 (0.0) 0.000 (0.0) -0.010 (-0.3) 

KidsAged0to2 0.0760 0.0869 -0.2148 (-1.2) 0.002 (1.4) 0.023 (1.0) 

KidsAged3to4 0.112 0.116 0.1925 (1.4) -0.001 (-1.1) -0.020 (-0.7) 

KidsAged5to9 0.179 0.184 0.1211 (1.2) -0.001 (-0.9) 0.057 (1.6) 

KidsAged10to15 0.238 0.236 -0.0701 (-0.8) -0.000 (-0.5) -0.028 (-0.7) 

QualDegree 0.217 0.280 -0.4415 (-2.0)* 0.028 (1.9) -0.025 (-0.2) 

QualHigher 0.0972 0.0897 -0.0918 (-0.4) -0.001 (-0.4) -0.045 (-0.9) 

QualALevel 0.287 0.252 -0.0089 (-0.0) -0.000 (-0.0) 0.083 (0.7) 

QualGCSE 0.191 0.184 0.0035 (0.0) 0.000 (0.0) 0.021 (0.2) 

QualOther 0.120 0.131 -0.2412 (-1.1) 0.003 (1.0) 0.016 (0.3) 

lnWage 2.354 2.531 -0.8021 (-6.5)** 0.142 (6.5)** -0.535 (-0.9) 

PaidHourly 0.516 0.399 0.0527 (0.5) 0.006 (0.5) 0.019 (0.2) 

PartTime 0.0933 0.0970 -0.1178 (-0.6) 0.000 (0.6) -0.034 (-0.9) 

Job2has 0.0273 0.0328 -0.5277 (-1.9) 0.003 (2.0)* 0.020 (1.4) 

LookWork 0.0707 0.0736 0.3722 (2.1)* -0.001 (-1.3) -0.006 (-0.2) 

Manager 0.403 0.478 -0.2099 (-1.8) 0.016 (1.8) 0.029 (0.3) 

Public 0.207 0.191 0.7284 (4.0)** 0.011 (3.0)** -0.002 (-0.0) 

TempJob 0.0418 0.0435 -0.8172 (-3.4)** 0.001 (1.2) -0.013 (-0.8) 

Tenure 9.110 8.596 0.0868 (5.6)** 0.045 (4.6)** 0.226 (0.8) 

TenureSq 174.4 159.5 -0.0020 (-4.6)** -0.030 (-3.8)** -0.105 (-0.7) 

WorkSize11to24 0.124 0.121 0.2743 (1.6) 0.001 (1.1) 0.060 (1.6) 

WorkSize25to49 0.137 0.125 0.4572 (2.7)** 0.006 (2.5)* 0.027 (0.6) 

WorkSize50to499 0.391 0.364 0.5400 (3.8)** 0.014 (3.6)** -0.056 (-0.6) 

WorkSize500plus 0.182 0.207 0.8889 (5.3)** -0.022 (-4.6)** 0.028 (0.4) 

Constant   2.6027 (4.1)**   1.154 (0.9) 

Subsumed          

regressors (#):   F-stat Prob.     

SIC2007 (18)   1.36 0.1393 -0.005 (-0.4) 0.160 (0.6) 

SOC2000 (8)   3.27 0.0010 0.063 (3.8)** 0.125 (0.7) 

Months (11)   1.86 0.0390 -0.002 (-0.9) -0.808 (-2.5)* 

Years (4)   2.63 0.0326 -0.002 (-1.3) 0.097 (0.5) 

Observations 50803 37779 88582 88582 88582 

R-squared   0.007     

t-statistics in parenthesis 

** p<0.01, * p<0.05 
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5 Conclusion 

The findings of this paper suggest that differences in absence rates across regions are 

not caused by differences in estimated parameters in the absence equations. Put 

another way, the theoretical model underpinning the form of the relationship seems to 

be stable across regions. This is comforting; the factors which cause absence are the 

same in the North and the South. 

Rather, the differences in sickness absence rates are driven by differences in 

characteristics. The characteristics in our absence equations fall into two main 

categories; the characteristics of employees (demographics) and characteristics of the 

jobs they occupy (wage incentives). Although, in the analysis here, we haven’t 

considered why demographics might vary between regions it appears that isn’t the 

main source of the absence differences. For females over half and for males almost 

half of the raw difference in sickness absence is due to geographic differences in the 

wage. Much of the remaining differences are also due to other wage incentives. 
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