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Objectives   We examined whether having a high percentage of pupils with special educational needs (SEN) in 
basic education schools increases the risk of sickness absence among teachers and whether this risk is dependent 
on the pupil–teacher ratio (PTR), an indicator of teacher resources at school.

Methods   We obtained register data on 8089 teachers working in 404 schools in 10 municipalities in Finland 
during the school year 2004–2005. We used multilevel multinomial regression models to examine the risk of 
teachers’ short- and long-term sickness absence in relation to the percentage of SEN pupils and the PTR at 
school. We tested the equality of trends in groups with high and low the PTR using PTR × SEN interaction term.

Results   After adjustment for teacher and school characteristics, the risk for long-term absences was higher 
among teachers at schools with a high percentage of SEN pupils than among teachers at schools with a low 
percentage of SEN pupils [odds ratio (OR) 1.5, 95% confidence interval (95% CI) 1.2–1.8). This was also the 
case for short-term absences (OR 1.4, 95% CI 1.2–1.7). In analyses stratified by the PTR levels, the association 
between the percentage of SEN pupils and long-term absences was 15% higher among teachers with a high PTR 
than among those with a low PTR (P-value for interaction=0.10).

Conclusions   Teachers’ sickness absenteeism seems to increase with a higher percentage of SEN pupils, espe-
cially when the PTR is high. Teacher resources at schools that have a high percentage of SEN pupils should be 
well maintained to ensure the health of teachers.
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An increasing number of school children have special 
educational needs (SEN) related to physical, mental, or 
emotional challenges, although the definition may vary 
in different countries. In the US, the percentage of SEN 
pupils has grown steadily from 8% in 1976–1977 to 13% 
in 2008–2009 (1). Similarly in Finland, the percentage 
of SEN pupils has grown from 3% in 1995 to 9% in 
2009 (2). In the UK during 2006–2010, the percentage 
of pupils with formal evaluation of SEN has remained 
at 3%, but the percentage of SEN pupils without formal 

evaluations has increased from 16% to 18% (3). Inclu-
sion of SEN pupils in regular education, also referred 
to as mainstreaming, was part of the United Nation’s 
Salamanca Declaration (4) in 1994, and the develop-
ment of education for SEN pupils shows that developed 
countries seem to follow this declaration (5).

Although from the perspective of SEN pupils’ well-
being, inclusive education is probably a better alterna-
tive than segregated special education (6–8), there are 
some data that suggest that teachers may perceive the 
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inclusion of SEN pupils in general classes as emotion-
ally straining. This is because inclusion may be associ-
ated with increased disciplinary problems in the class 
leading to increased risk of burnout symptoms (9) and 
sick leave among teachers (10). 

From a societal perspective, the key to the well-
being of both pupils and teachers may lie in school 
resource allocation, usually defined as the pupil–teacher 
ratio (PTR). In both the short- and long-term, small 
classes (<20 pupils) in the first three grades have been 
found to have a positive effect on pupil outcomes such 
as academic achievement, referrals to special education, 
and discipline problems (11, 12). Studies on the benefits 
of reduced class sizes for pupils’ health have shown 
mixed findings (13), and the health benefits of reduced 
class sizes for teachers are unknown. However, general 
education teachers indicate that they would have more 
positive attitudes towards the inclusion of SEN pupils if 
class sizes were reduced to 20 pupils (14).

In the present study, we examined whether the per-
centage of SEN pupils at Finnish basic education schools 
was associated with the rate of sickness absence among 
teachers. Furthermore, we examined whether teacher 
resources at school, represented as PTR, had an impact 
on the association between the percentage of SEN pupils 
and teacher sickness absence.

Methods

Participants

Data were obtained as a part of the Finnish Public Sector 
Study (10, 15, 16) from the employers’ registers of 11 
municipalities for the school year 2004–2005, pertaining 
to 10 266 teachers working in 470 schools that provide 
basic education. Teacher sickness absence records for 
short (1–3 days) and long (>3 days) absence spells 
and records concerning teachers’ age, gender, occupa-
tion, and job contract, were obtained from employer 
registers. School-level information was collected from 
school administrations, including the number of pupils 
stratified by pupils in general education and pupils with 
SEN. The Ethics Committee of the Finnish Institute of 
Occupational Health approved the study.

We excluded teachers in one municipality (43 
schools) and 23 schools in another municipality due 
to missing school-level data on the percentage of SEN 
pupils, leaving a sample of 8880 teachers working in 404 
schools in 10 municipalities. Furthermore, we excluded 
791 teachers with <6 months of service. Thus, the final 
analytic sample consisted of 8089 teachers (79% of 
the original teacher sample). The majority (92%) of 
the teachers worked in the five largest cities in Finland 

(Helsinki, Vantaa, Espoo, Turku, and Tampere), and 8% 
worked in smaller municipalities. These participating 
schools provided education for 124 034 pupils.

Measurements

Percentage of pupils with SEN at school. Each school 
routinely records the numbers of pupils in general and 
special education each year. SEN pupils were those that 
were (i) fully integrated within general classes, (ii) partly 
integrated, or (iii) not integrated (ie, placed in special 
classes in general schools). Special education schools 
were not included in this study. Fully integrated pupils 
are taught by general education teachers. Partly inte-
grated pupils are taught by special education teachers in 
special classes, but they spend most of their school day 
in general classes (17). SEN pupils are integrated during 
lunch hours and other breaks even in the cases where 
they spend their whole school day in special classes. The 
percentage of SEN pupils at each school was calculated 
as the number of SEN pupils at a school divided by the 
total number of pupils at school, multiplied by 100. 
The SEN pupil percentage ranged from 0–37%, with a 
mean of 4.9%. We classified the variable into quartiles: 
1=<1.2%; 2=1.2–4.9%; 3=5.0–9.5%; 4=>9.5%.

In Finland, the grounds for decision of acceptance 
or transfer to special education are determined by local 
school authorities. In 2010, a total of 21% of pupils 
who were accepted/transferred to special education 
were assessed as having learning difficulties caused by 
impaired linguistic development (dysphasia). A further 
16% were assessed as having cerebral dysfunction, 
physical disability, or similar, 13% as having emotional 
disturbance or social maladjustment, 16% as having 
slightly delayed development, 6% as having severely 
delayed development, 3% as having learning difficulties 
related to autism or Asperger’s syndrome, and 1% as 
having visual or hearing impairment (18).

Pupil–teacher ratio. PTR were calculated for each school 
by dividing the number of all pupils at a school by the 
number of teachers at the beginning of the school year (1 
September 2004). In the 404 schools for which there was 
also SEN pupil percentages, the PTR variable ranged 
from 8.0–53.1. We classified the variable into quartiles: 
1=≤12.8; 2=12.9–15.3; 3=15.4–18.0; 4=>18.0.

Teachers’ sickness absence. Data on short- (1–3 days) 
and long-term (>3 days) sickness absence spells over 
a timeframe (school year) from 1 September 2004 to 
31 May 2005 were obtained from employers’ registers. 
In the target organizations, as in other public sector 
workplaces in Finland, all sickness absence certificates, 
irrespective of where they are issued, must be forwarded 
to the employer for recording. From these records, we 
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calculated the number of short- and long-term absence 
spells for each teacher. Our outcome variable was 0=no 
sickness absences; 1=only short-term spells; 2=long-
term absence spells (with or without short-term spells).

Individual and school-level covariates. Individual-level 
covariates included teachers’ age, gender, type of job 
contract (permanent versus fixed-term), and occupation 
(general education teacher/special education teacher/
headmaster). School-level covariates included school 
type [primary (grades 1–6)/lower secondary (grades 
7–9)/all comprehensive school (grades 1–9)] and school 
size (total number of pupils on 1 September 2004).

Statistical analysis

Because individual teachers were nested in schools 
and schools were nested in municipalities, we used a 
multilevel data structure with teachers at the first level, 
schools at the second level, and municipalities at the 
third level [SAS software, GLIMMIX Procedure, (SAS 
Institute, Cary NC, USA)]. We used multinomial regres-
sion models with a generalized logit link function to 
examine the risk of sickness absence and estimate the 
odds ratios (OR) with their 95% confidence intervals 
(95% CI) for quartiles of SEN pupil percentages adjust-
ing for individual- and school-level covariates. Teachers 
with only short-term absence spells and teachers with 
long-term absence spells (with or without short-term 
spells) were simultaneously compared to teachers with-
out absences (reference group).

With the PTR × SEN pupil percentage interaction, 
we tested the equality of trends in groups of low and 
high PTR (median split to obtain the necessary statistical 
power). To control for the possible confounding factors, 
we adjusted the models using teachers’ individual and 
school-level characteristics. We also estimated the vari-
ance components (random effects) of sickness absence 
to take into account the school- and municipality-level 
variance. The median OR (MOR) was calculated to 
translate the school- and municipality-level variance to 
the OR scale (19). MOR is always ≥1, with 1 indicating 
no second- or third-level variation.

Results

In the sample, 76% were women and 24% were men, 
67% had a permanent job contract, and 33% had a fixed-
term job contract. A total of 87% were general education 
teachers, 9% were special education teachers, and 3% 
were headmasters. The mean age in the study group was 
42.4 [standard deviation (SD) 10.3] years. With regard 
to school type, 58% worked in primary schools (grades 

1–6), 31% in lower secondary schools (grades 7–9), and 
11% in comprehensive schools that included grades 1–9. 
The number of pupils in school (ie, school size) varied 
from 19–1088.

Table 1 shows the characteristics of teaching staff 
and the characteristics of schools by school-level per-
centage of SEN pupils. Schools having the highest per-
centage (>9.5% of SEN pupils) had fewer male teachers, 
fewer teachers with permanent job contracts, and more 
special education teachers. These schools were also 
larger in size. The PTR decreased as the percentage of 
SEN pupils at school increased. A high percentage of 
SEN pupils was more common in lower secondary than 
primary schools.

Table 2 shows the characteristics of teaching staff 
and schools by the PTR. In schools with the lowest PTR 
(ie, highest teacher resources), teachers were older and 
there were more special education teachers and a higher 
SEN pupil percentage. Furthermore, the PTR was higher 
in primary (mean 18.0, SD 4.0) than lower secondary 
schools (mean 12.5, SD 1.9). This is in line with OECD 
statistics from 2008 that showed the average PTR in 
Finnish primary and lower secondary schools were 14.4 
and 10.6, respectively (20).

During the study period, 28% of teachers (N=2291) 
had no sickness absences. A total of 41% (N=3285) 
had at least one short-term (1–3 days) but no long-term 
absences, with the number of short-term absence spells 
ranging from 1–15 per person. A total of 31% (N=2513) 
had at least one long-term sickness absence (with or 
without short-term absences). The number of absence 
spells ranged from 1–20 and 1–7 for short- and long-
term absences, respectively.

In the final model adjusted for teacher- and school-
level covariates, the OR of short-term sickness absence 
(versus no absences) among teachers working in schools 
with the highest percentage of SEN pupils was 1.4 (95% 
CI 1.2–1.7) when compared to teachers working in 
schools with the lowest percentage. Working at a school 
with a moderate (second) level of SEN pupils was asso-
ciated with 1.2-fold (95% CI 1.0–1.5) risk for teachers’ 
short-term absence compared to schools with the low-
est percentage of SEN pupils. After adjustment for all 
covariates, the risk of having long-term absences (versus 
no absences) was higher (OR 1.5, 95% CI 1.2–1.8) for 
teachers in schools with the highest percentage of SEN 
pupils. The risk was also higher for teachers working at 
schools with a moderate (second) level of SEN pupils 
(OR 1.3, 95% CI 1.0–1.5) compared to schools with the 
lowest levels (table 3).

As shown in table 3, the OR for the effect of SEN 
pupil percentage on both short- and long-term absence 
increased substantially in the adjusted compared to the 
unadjusted model, which indicates a suppression effect 
of some or one of the covariates (21). Of the covariates, 
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teachers’ age, gender, occupation, school type, and PTR 
were significantly associated with teachers’ absences. 
The association between SEN pupil percentage and 
teacher absences emerged only after adding school type 
and PTR into the model.

Since PTR were higher in primary than lower sec-
ondary schools, we tested the interaction of PTR × 
school type in explaining teachers’ sickness absences. 
The interaction was however not significant (P=0.38). 
Thus, school type was used as a covariate in the adjusted 

model. PTR were associated with short-term absences; 
having a higher number of pupils per teacher at school 
increased the risk for teachers’ short-term absences. The 
risk of short-term absences for teachers was 1.3–1.4 fold 
in schools having a PTR higher than the lowest quartile. 
PTR were not associated with the odds of having long-
term absences in the adjusted model (table 4.)

There was significant variance in the type of teach-
ers’ sickness absence at both the municipality- and 
school-level. Regarding short-term absences only, both 

Table 1. Teacher and school characteristics by percentages of pupils with special educational needs. Figures are means and standard 
deviations (SD) at school level.

Teacher and school 
characteristics

Percentage of pupils with special educational needs (by quartiles) P-value a

All schools Lowest (<1.2%) Second (1.2–4.9%) Third (5.0–9.5%) Highest (>9.5%)

N Mean SD N % Mean SD N % Mean SD N % Mean SD N % Mean SD

Schools 404 138 108 81 77
Primary schools 289 38.1 27.7 18.3 15.9
Lower secondary 
schools

83 24.1 26.5 22.9 26.5

Age of teachers 
(years)

42.4 3.6 42.7 3.9 41.4 3.5 42.9 3.6 42.7 3.1 0.52

Male teachers 
(percent)

24.0 10.1 26.3 11.7 23.5 9.3 21.4 9.0 23.0 8.3 0.003

Teachers with fixed-
term job contract 
(percent)

34.1 16.8 28.5 18.3 35.6 15.9 35.0 14.9 41.1 13.8 <0.001

Special education 
teachers (percent)

8.3 7.9 4.4 5.2 6.3 5.0 10.3 6.3 16.1 10.1 <0.001

School size  
(number of pupils)

307 159 244 153 305 144 375 172 351 132 <0.001

Pupil–teacher ratio 16.7 4.6 17.9 4.8 17.7 5.1 16.0 3.7 14.2 2.7 <0.001

a Indicates the statistical significance of the Pearson correlation between the percentage of pupils with special educational needs variable and teacher and 
school characteristics.

Table 2. Teacher and school characteristics by pupil–teacher ratio at school. Figures are means and standard deviations (SD) at school level.

Teacher and school 
characteristics

	

Pupil-teacher ratio at school (by quartiles) P-value a

Lowest (<12.9) Second (12.9–15.3) Third (15.4–18.0) Highest (>18.0)

N % Mean SD N % Mean SD N % Mean SD N % Mean SD

Number of schools 69 83 112 140
Primary schools (N=289) 4.8 15.6 33.2 46.4
Lower secondary schools 
(N=83)

56.6 37.4 6.0 0

Mean age of teachers (years) 43.4 4.0 42.9 2.8 42.1 3.5 41.8 3.9 0.001

Male teachers (percent) 26.6 9.5 23.8 9.8 23.1 9.6 23.4 10.8 0.05
Teachers with fixed-term job 
contracts (percent)

33.0 14.7 38.1 15.5 34.1 16.6 32.4 18.3 0.26

Special education teachers at 
school (percent)

9.8 9.3 10.9 9.8 8.4 6.6 5.9 5.9 <0.001

School size (number of 
pupils)

298 124 334 156 320 173 285 162 0.23

Pupils with special educa-
tional needs (percent)

7.1 6.5 7.4 7.0 4.3 4.4 2.9 4.5 <0.001

a Indicates the statistical significance of the Pearson correlation between the pupil-teacher ratio variable and teacher and school characteristics.
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school- and municipality-level MOR were small in 
size (1.18 and 1.19, respectively). The school- and 
municipality-level MOR for long-term absences were 
also rather small (1.24 and 1.23, respectively). The 
municipality- and school-level variances were no longer 
significant after adjustments for the SEN pupil percent-
age, PTR, and other relevant covariates (table 5).

We tested for equality of trends (in SEN pupil per-
centage) in groups of low and high PTR (median split) 
using a PTR × SEN pupil percentage interaction. In the 
adjusted model, the differences in the risk of short- or 
long-term absences between PTR groups approached, 
but did not reach statistical significance (P for interac-
tion=0.10). Regarding long-term absences, we found 
that when the PTR was below the median (<15.3), hav-
ing a higher percentage of SEN pupils was associated 
with slightly (7%) higher risk of absence (95% CI 0.99–
1.17). However, when the PTR was above the median 
(>15.3), having a higher percentage of SEN pupils was 
associated with a considerably (22%) higher risk for 
long-term absence (95% CI 1.1–1.4). By increasing 
number of SEN pupils, the risk for short-term absence 
was slightly (10% and 16%) higher on both groups of 
PTR (table 6).

Since it was possible that, despite adjustment, dif-
ferences in the number of special education teachers 
between schools were driving the results regarding 
SEN pupil percentage and teacher sickness absence, we 
performed sensitivity analyses with general education 
teachers only (N=7068). This diluted the association 
between the PTR and short-term sickness absence. The 
OR of both long- and short-term sickness absence (ver-
sus no absences) among teachers working in schools in 
the highest quartile of SEN pupil percentage was 1.4 
(95% CI 1.1–1.7) when compared to teachers working 
in schools in the lowest quartile. The interaction effect 
of PTR × SEN pupil percentage was similar to that 
presented earlier.

Moreover, we performed additional sensitivity 
analyses where teachers in schools with extremely 
high percentage of SEN pupils (>20%; 8 schools) and 
extremely high PTR (>25%; 9 schools) were excluded. A 
total of 267 teachers (3%) were excluded, resulting in a 
sample size of 7822. The associations between percent-
age of SEN pupils, PTR, and teachers’ absences how-
ever remained similar to those presented in tables 3–5. 
Furthermore, although controlling for random effects 
(ie, the variances between municipalities and schools) 

Table 3. Associations between the percentage of pupils with special educational needs (SEN) at school and teachers’ (N=8089) sickness 
absences. Multinomial regression models. [OR=odds ratio; 95% CI=95% confidence interval; Ref=referent]

Percentage of pupils 
with SEN at school

N Short-term absences only  
versus no sickness absences

Long-term absences (with or without short-term  
absences) versus no sickness absences

Unadjusted model Adjusted model a Unadjusted model Adjusted model a

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value
<1.2% 2008 Ref Ref Ref Ref
1.2–4.9% 2019 0.87 0.73–1.03 0.10 0.94 0.80–1.11 0.46 0.98 0.81–1.17 0.79 1.05 0.87–1.26 0.61
5.0–9.5% 2042 1.05 0.88–1.25 0.58 1.22 1.02–1.45 0.03 1.12 0.92–1.35 0.26 1.27 1.04–1.54 0.02
>9.5% 2020 1.13 0.94–1.35 0.19 1.39 1.15–1.68 <0.001 1.20 0.98–1.46 0.07 1.45 1.17–1.80 <0.001
P for trend b 0.03 <0.001 0.03 <0.001
a Adjusted for teachers’ gender, age, employment contract (permanent/fixed-term), occupation (general/special education/head teacher) and for school-

level variables of school size, school type (elementary/lower secondary/comprehensive), and pupil–teacher ratio.
b Percentage of pupils with special educational needs variable entered as continuous.

Table 4. Associations between pupil–teacher ratios at school and teachers’ sickness absences. Multinomial regression models. [OR=odds 
ratio; 95% CI=95% confidence interval; Ref=referent]

Pupil–teacher ratio N Short-term absences only versus  
no sickness absences

Long-term absences (with or without short-term  
absences) versus no sickness absences

Unadjusted model Adjusted model a Unadjusted model Adjusted model a

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

≤12.8 1850 Ref Ref Ref Ref
12.9–15.3 2017 1.39 1.18–1.63 <0.001 1.26 1.06–1.50 0.009 1.11 0.92–1.32 0.27 0.98 0.81–1.20 0.87
15.4–18.0 2190 1.68 1.44–1.97 <0.001 1.35 1.08–1.68 0.008 1.49 1.26–1.78 <0.001 1.14 0.89–1.46 0.29
>18.0 2032 1.64 1.39–1.93 <0.001 1.31 1.03–1.69 0.03 1.59 1.34–1.90 <0.001 1.20 0.92–1.58 0.18

P for trend b <0.001 0.08 <0.001 0.08

a Adjusted for teachers’ gender, age, employment contract (permanent/fixed-term), occupation (general/special education/head teacher), and for school-
level variables of school size, school type (elementary/lower secondary/comprehensive), and percentage of pupils with special educational needs at 
school

b Pupil–teacher ratio variable entered as continuous.
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accounts for the differences between them, our results 
were also robust for additional adjustment for average 
income level of the residents in the school neighborhood 
(data not shown).

Finally, we analyzed whether SEN pupil percent-
age and PTR were associated with the total number 
of days absent due to illness. There was no school- or 
municipality-level variance in total days absent. On 
average, teachers were absent for 9 (SD=21, range 
0–273) days during the study period. With multilevel 
negative binomial regression analyses adjusted for the 
same covariates as in previous models, we found no 
association between SEN pupil percentage or PTR and 
number of days absent due to illness. The interaction of 
SEN × PTR when explaining total days absent was also 
nonsignificant (P=0.50). The only significant predictors 
of total days absent were teachers’ female gender and 
higher age.

Discussion

We found that having a higher percentage of pupils with 
SEN at school was associated in a graded manner with an 
increased risk of short- and long-term sickness absences 
among teachers. In addition, PTR >12.8 was associated 
with increased risk for teachers’ short-term absences. In 
the unadjusted models, PTR seemed to have a stronger 
effect on teachers’ absence (especially short-term), but 
after adjustment for school type and PTR, the effect of 
SEN pupil percentage on teacher absences emerged. Fur-
ther analyses on the relationship between SEN pupil per-
centage at school, PTR, and teachers’ absences suggest 
an effect modification so that the higher the prevalence 
of pupils with SEN at school, the stronger the associa-
tion between PTR (“pupil overcrowding”) and teachers’ 
sickness absence, especially long-term absence.

Table 6. Associations between increase of one quartile in the percentage of pupils with special educational needs (SEN) at school and 
teachers’ sickness absences (versus no sickness absences) according to the level of pupil–teacher ratio (PTR) (median split). Multinomial 
regression models. [OR=odds ratio; 95% CI=95% confidence interval]

PTR and increase of one quartile 
in the percentage of pupils with 
SEN at school a

Short-term absences only versus  
no sickness absences

Long-term absences (with or without short-term  
absences) versus no sickness absences

Unadjusted model Adjusted model b Unadjusted model Adjusted model b

OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value

PTR below median (≤15.3) 1.14 1.05–1.23 <0.001 1.10 1.02–1.19 0.01 1.12 1.04–1.22 0.005 1.07 0.99–1.17 0.09
PTR above median (>15.3) 1.14 1.05–1.24 0.002 1.16 1.06–1.26 <0.001 1.20 1.10–1.32 <0.001 1.22 1.11–1.33 <0.001

a The P-value for the interaction term “PTR × percentage of pupils with special educational needs at school” was 0.45 in the unadjusted and 0.10 in the 
adjusted model.

b Adjusted for teachers’ gender, age, employment contract (permanent/fixed term), and occupation (general/special education /head teacher), and for 
school-level variables of school size, and school type (elementary/lower secondary/comprehensive).

Table 5. Summary of random effects of associations between the percentage of pupils with special educational needs (SEN) and pupil-teacher 
ratio (PTR) at school and teachers’ (N=8089) sickness absences. Multinomial regression models. [SE=standard error; MOR=median odds ratio]

School 
variance

SE P-value MOR Municipality 
variance

SE P-value MOR

Short-term absences only versus no sickness absences
Empty model 0.031 0.016 0.03 1.18 0.035 0.021 0.05 1.19
Unadjusted model with percentage of SEN pupils  
at school as a predictor

0.028 0.016 0.04 1.17 0.034 0.021 0.05 1.19

Unadjusted model with PTR at school as a predictor 0.016 0.015 0.14 1.13 0.037 0.022 0.05 1.20

Adjusted model with both percentage of pupils with SEN and PTR  
at school as predictors a

0.003 0.014 0.42 1.05 0.015 0.012 0.09 1.13

Long-term absences (with or without short-term absences) versus 
no sickness absences
Empty model 0.052 0.020 0.006 1.24 0.047 0.033 0.08 1.23
Unadjusted model with percentage of SEN pupils  
at school as a predictor

0.049 0.020 0.007 1.19 0.044 0.032 0.09 1.22

Unadjusted model with PTR at school as a predictor 0.041 0.019 0.02 1.24 0.050 0.034 0.07 1.24
Adjusted model with both percentage of SEN pupils and PTR at 
school as predictors a

0.029 0.018 0.06 1.18 0.023 0.022 0.15 1.16

a  Adjusted for teachers’ gender, age, employment contract (permanent/fixed-term), occupation (general/special education/head teacher) and for school-
level variables of school size, school type (elementary/lower secondary/comprehensive).
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Our findings on the adverse effects of a high per-
centage of pupils with SEN on teachers’ well-being are 
in line with previous studies showing an association 
between the percentage of SEN pupils in class and 
teachers’ perceptions of depersonalization (cynicism, a 
component of burnout) (9) and an association between 
pupils’ problem behavior and teachers’ short-term sick-
ness absences (10). Problem behavior is arguably more 
common among SEN pupils, especially those who are 
emotionally disturbed or socially maladjusted; behav-
ioral and emotional disorders, and socioeconomic, 
cultural, and linguistic disadvantages are known risk 
factors for delinquency (22). Earlier research has also 
shown that special education teachers are exposed to 
both mental abuse and physical violence far more often 
than teachers in general education (23, 24). In the pres-
ent study, adjustment for teacher type (general, special 
education, or head teacher) did not affect the results, 
but the association between short-term absences and 
PTR was diluted when the analyses were restricted to 
general education teachers only. This may indicate that, 
with increasing PTR, the risk for short-term sickness 
absences may increase especially among special educa-
tion teachers.

The total-days-absent variable, which was not asso-
ciated with SEN pupil percentage or PTR, is usually 
dominated by few individuals with very long absences. 
Thus, we conclude that the increased risk for absences 
among teachers in schools with high SEN pupil percent-
age and PTR is likely to be due to shorter, rather than 
longer absence periods.

While inclusion of SEN pupils to general education 
has been shown to promote the well-being of these 
pupils (6–8), many teachers in general education per-
ceive it to be emotionally straining (9, 25). Teachers 
might feel that they do not posses the qualifications to 
deal with SEN pupils and that the education of other 
pupils in general education suffers due to discipline 
problems and the extra time devoted to SEN pupils and 
their families. In an Australian survey, 89% of teachers 
believed that their ability to teach other pupils as effec-
tively as they would like to was reduced, and 96% felt 
that their possibility to monitor other pupils in the class 
was diminished when having a child with an intellectual 
disability in the class (26). Our results highlight the role 
of teacher resources. The association between increas-
ing percentage of SEN pupils and long-term sickness 
absences among teachers was not as strong in schools 
where the PTR was below the median (<15.3) compared 
to schools where the PTR was above the median. Provid-
ing good resources in terms of fewer pupils per teacher 
is therefore likely to promote the well-being of teachers.

We observed a statistically significant variation 
between schools and municipalities with regard to 
teachers’ sickness absences. The observed variance 

in teachers’ sickness absence between schools and 
municipalities diluted after individual- and school-level 
covariates were included in the models, suggesting that 
our predictor variables and covariates explained to a 
large degree the variance in teachers’ absences at both 
the municipality and school level.

Strengths and limitations

The major strength of our study was the use of extensive 
register data from independent sources. Furthermore, 
our findings were based on multilevel modeling that 
took into account the hierarchical structure of the data-
set (teachers nested in schools and schools nested in 
municipalities).

However, this study also had some limitations. First, 
we were unable to distinguish the different types of SEN 
pupils at schools. It is plausible that the type of handi-
cap/disability the pupil has plays a role in the mechanism 
through which the percentage of SEN pupils is associ-
ated with teachers’ sickness absence. A further limita-
tion is that we were not able to control for all potential 
confounding factors for sickness absences, such as 
teachers’ socioeconomic status and health behaviors, 
variables related to pupils’ school satisfaction, and other 
indicators of the psychosocial climate at school, which 
have been shown to predict teachers’ absences (15). For 
example, absence due to illness is more common among 
workers in lower occupational grades (27, 28). Thus, 
residual confounding is possible. However, in Finland, 
all permanent teachers have a Master’s degree, and the 
salary of municipal sector school teachers is based on a 
collective labor agreement, which leads to little variation 
in teachers’ socioeconomic position (16). The socioeco-
nomic differences between schools were taken account 
since the variance between schools (random effects) 
was controlled in our models, and further adjustment 
for average income level of the residents in the school 
neighborhood did not change the results found.

In addition, the measure of PTR was based on admin-
istrative data sources, and we could not use actual class 
size as an outcome variable. In earlier studies, low PTR 
have failed to show any correlation with pupil achieve-
ment, which has led researchers to argue that PTR 
aggregated at school levels do not accurately describe 
the day-to-day setting in which pupils are learning. PTR 
include also teachers’ non-contact time (ie, time teachers 
spend at school performing tasks other than teaching) 
(29). Moreover, it is possible that within schools, there 
is variation in class sizes that we were not able to take 
into account.

Due to the fact that PTR and class sizes are calcu-
lated differently, PTR are somewhat lower than class 
sizes. The average class size in Finnish primary schools 
in 2008 was 19.8 pupils, and the corresponding PTR 
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was 14.4. According to OECD statistics (30), the PTR 
seems slightly lower in Finland than other EU or OECD 
countries, but the PTR are not totally comparable across 
countries, which limits the generalizability of the results.

These limitations related to the use of specific regis-
ter-based data may have had an effect on the estimates of 
risk of teachers’ absence. For example, the use of PTR 
instead of class size may have somewhat weakened the 
effect. Moreover, psychosocial work climate at school, 
pupils’ socioeconomic background, and percentage of 
pupils needing special education are interrelated (ie, 
there are more problems in psychosocial school envi-
ronment in schools located in disadvantaged neighbor-
hoods) (31). Most likely, psychosocial problems are also 
more prevalent with increasing number of pupils with 
SEN. This would indicate that the estimates presented 
in this study are somewhat confounded.

Concluding remarks

A higher prevalence of SEN pupils at school was associ-
ated with a higher risk of short- and long-term sickness 
absences among teachers. The reasons behind these 
associations are unknown but may be related to work 
overload and associated emotional strain among teach-
ers. This hypothesis is supported by the finding that the 
association between the percentage of SEN pupils and 
teachers’ long-term sickness absence was significantly 
increased when the number of pupils per teacher was 
high, indicating work overload. While inclusion of SEN 
pupils to general education has been shown to promote 
the well-being of these pupils, our results suggest that to 
ensure the well-being of teachers as well, more teacher 
resources may be needed at schools with a large percent-
age of SEN pupils.

Acknowledgements

The Academy of Finland [grant numbers 133535, 
124322, 124271, and 129262] and the New and Emerg-
ing Risks in Occupational Safety and Health (the New 
OSH ERA) Research Programme, European Union, 
supported this study.

References

1.	 Digest of Education Statistics. Table 45. Children 3 to 21 years 
old served under Individuals with Disabilities Education Act, 
Part B, by type of disability: Selected years, 1976-77 through 
2008-09. [cited 2011 Sept 5]. Available from: http://nces.
ed.gov/programs/digest/d10/tables/dt10_045.asp

2.	 Statistics Finland. Comprehensive school pupils transferred 
to special education in 1995-2009. [cited 2011 Aug 16]. 
Available from: http://www.tilastokeskus.fi/til/erop/2009/
erop_2009_2010-06-11_tau_001_en.html.

3.	 Department for Education (2010). Children with special 
educational needs 2010: an analysis. 19 October 2010. [cited 
2011 Sept 5]. Available from: http://www.education.gov.uk/
rsgateway/DB/STA/t000965/osr25-2010.pdf.

4.	 The Salamanca statement and framework for action on 
special needs education. UNESCO; 1994. [cited 2011 Sept 
5]. Available from: http://www.unesco.org/education/pdf/
SALAMA_E.PDF

5.	 Mitchell, D. Education that fits: Review of international 
trends in the education of students with special educational 
needs. Final report. Christchurch: University of Canterbury; 
2010. [cited 2011 Aug 16]. Available from: http://www.
educationcounts.govt.nz/publications/special_education/
education-that-fits-review-of-international-trends-in-the-
education-of-students-with-special-educational-needs/
executive-summary.

6.	 Myklebust JO, Båtevik FO. Earning a living for former students 
with special educational needs. Does class placement matter? 
European Journal of Special Needs Education. 2009;24:203–
12. http://dx.doi.org/10.1080/08856250902793677.

7.	 Myklebust JO, Båtevik FO. Economic independence for 
adolescents with special educational needs. European Journal 
of Special Needs Education. 2005;20:271–86. http://dx.doi.
org/10.1080/08856250500156012.

8.	 Kvalsund R, Bele IV. Students with special educational 
needs — Social inclusion or marginalisation? Factors of 
risk and resilience in the transition between school and early 
adult life. Scand J Educ Res. 2010;54: 15–35. http://dx.doi.
org/10.1080/00313830903488445.

9.	 Talmor R, Reiter S, Feigin N. Factors relating to regular 
education teacher burnout in inclusive education. European 
Journal of Special Needs Education. 2005;20:215–29. http://
dx.doi.org/10.1080/08856250500055735.

10.	 Ervasti J, Kivimäki M, Puusniekka R, Luopa P, Pentti J, 
Suominen S, et al. Association of pupil vandalism, bullying 
and truancy with teachers’ absence due to illness: A multi-level 
analysis. J Sch Psychol. (in press).

11.	 Finn JD, Gerber SB, Boyd-Zaharias J. Small classes in the 
early grades, academic achievement, and graduating from 
high school. J Educ Psychol. 2005;97:214–23. http://dx.doi.
org/10.1037/0022-0663.97.2.214.

12.	 Muennig P, Woolf SH. Health and economic benefits of 
reducing the number of students per classroom in US primary 
schools. Am J Public Health. 2007;97:2020–7. http://dx.doi.
org/10.2105/AJPH.2006.105478.

13.	 Muennig P, Johnson G, Wilde ET. The effects of small class 
sizes on mortality through age 29 years: Evidence from a 
multicenter randomized controlled trial. Am J Epidemiol. 2011. 
Advance access published May 3, doi:10.1093/aje/kwr011.

14.	 Scruggs TE, Mastropieri MA. Teacher perceptions of 
mainstreaming/inclusion, 1958-1995: a research synthesis. 
Except Child. 1996;63:59–74.

http://nces.ed.gov/programs/digest/d10/tables/dt10_045.asp

http://nces.ed.gov/programs/digest/d10/tables/dt10_045.asp

http://www.tilastokeskus.fi/til/erop/2009/erop_2009_2010-06-11_tau_001_en.html.

http://www.tilastokeskus.fi/til/erop/2009/erop_2009_2010-06-11_tau_001_en.html.

http://www.education.gov.uk/rsgateway/DB/STA/t000965/osr25-2010.pdf.

http://www.education.gov.uk/rsgateway/DB/STA/t000965/osr25-2010.pdf.

http://www.unesco.org/education/pdf/SALAMA_E.PDF

http://www.unesco.org/education/pdf/SALAMA_E.PDF

http://www.educationcounts.govt.nz/publications/special_education/education-that-fits-review-of-international-trends-in-the-education-of-students-with-special-educational-needs/executive-summary.

http://www.educationcounts.govt.nz/publications/special_education/education-that-fits-review-of-international-trends-in-the-education-of-students-with-special-educational-needs/executive-summary.

http://www.educationcounts.govt.nz/publications/special_education/education-that-fits-review-of-international-trends-in-the-education-of-students-with-special-educational-needs/executive-summary.

http://www.educationcounts.govt.nz/publications/special_education/education-that-fits-review-of-international-trends-in-the-education-of-students-with-special-educational-needs/executive-summary.

http://www.educationcounts.govt.nz/publications/special_education/education-that-fits-review-of-international-trends-in-the-education-of-students-with-special-educational-needs/executive-summary.

http://dx.doi.org/10.1080/08856250902793677
http://dx.doi.org/10.1080/08856250500156012
http://dx.doi.org/10.1080/08856250500156012
http://dx.doi.org/10.1080/00313830903488445
http://dx.doi.org/10.1080/00313830903488445
http://dx.doi.org/10.1080/08856250500055735
http://dx.doi.org/10.1080/08856250500055735
http://dx.doi.org/10.1037/0022-0663.97.2.214
http://dx.doi.org/10.1037/0022-0663.97.2.214
http://dx.doi.org/10.2105/AJPH.2006.105478
http://dx.doi.org/10.2105/AJPH.2006.105478
http://aje.oxfordjournals.org/content/early/2011/05/03/aje.kwr011.abstract


	 Scand J Work Environ Health 2012, vol 38, no 3	 217

Ervasti et al

15.	 Ervasti J, Kivimäki M, Puusniekka R, Luopa P, Pentti J, 
Suominen S, et al. Students’ school satisfaction as a predictor 
of teachers’ sickness absence: a prospective cohort study. 
Eur J Public Health. Advance Access, published April 18. 
doi:10.1093/eurpub/ckr043.

16.	 Virtanen M, Kivimäki M, Pentti J, Oksanen T, Ahola K, Linna 
A, et al. School neighbourhood disadvantage as a predictor 
of long-term sick leave among teachers: Prospective cohort 
study. Am J Epidemiol. 2010;171:785–92. http://dx.doi.
org/10.1093/aje/kwp459.

17.	 Takala M, Pirttimaa R, Törmänen M. Inclusive special 
education: the role of special education teachers in Finland. 
Br J Spec Educ. 2009;36:162–72. http://dx.doi.org/10.1111/
j.1467-8578.2009.00432.x.

18.	 Statistics Finland. Comprehensive school pupils transferred 
to special education by ground for decision of acceptance or 
transfer in 2010. [cited 2011 Aug 15]. Available from: http://
www.tilastokeskus.fi/til/erop/2010/erop_2010_2011-06-
09_tau_004_en.html.

19.	 Larsen K, Merlo, J. Appropriate assessment of neighbourhood 
effects on individual health: integrating random and fixed 
effects in multilevel logistic regression. Am J Epidemiol. 
2005;161:81–8. http://dx.doi.org/10.1093/aje/kwi017.

20.	 OECD. Education at a glance 2010: OECD Indicators. [cited 
2011 June 21]. Available from: http://www.oecd.org/edu/
eag2010.

21.	 MacKinnon DP, Krull JL, Lockwood CM. Equivalence 
of the mediation,  confounding and suppression 
e ffec t .  Prev  Sc i .  2000;1 :173–81.h t tp : / /dx .doi .
org/10.1023/A:1026595011371.

22.	 Kivivuori J, Salmi V. The challenge of special needs 
education in school-based delinquency research. J Scand 
Stud Criminol Crime Prev. 2009;10:2–17. http://dx.doi.
org/10.1080/14043850902814530.

23.	 Salmi V, Kivivuori J. Opettajiin kohdistuva häirintä ja 
väkivalta 2008 [Harassment and violence towards teachers, 

2008] (In Finnish). Helsinki: Oikeuspoliittinen tutkimuslaitos; 
2009. (Verkkokatsauksia 10). [cited 2011 Aug 16]. Available 
from: http://www.optula.om.fi/1247667027833.

24.	 Ervasti J, Kivimäki M, Pentti J, Salmi V, Suominen S, Vahtera 
J, et al. Work-related violence and lifestyle and health of 
special and general education teachers. J Sch Health. (in press).

25.	 Dupoux, E., Wolman, C. & Estrada, E. Teachers’ attitudes 
toward integration of students with disabilities in Haïti and the 
United States. Int J Disabil Dev Ed. 2005;52:43–58.

26.	 Forlin C. Inclusion: identifying potential stressors for regular 
class teachers. Educ Res. 2001;43:235–45.http://dx.doi.
org/10.1080/00131880110081017.

27.	 Kristensen TR, Jensen SM, Kreiner S, Mikkelsen S. 
Socioeconomic status and duration and pattern of sickness 
absence. A 1-year follow-up study of 2331 hospital 
employees. BMC Public Health 2010;10:643. http://dx.doi.
org/10.1186/1471-2458-10-643.

28.	 Leinonen T, Pietiläinen O, Laaksonen M, Rahkonen O, 
Lahelma E, Martikainen P. Occupational social class and 
disability retirement among municipal employees — the 
contribution of health behaviors and working conditions. Scand 
J Work Environ Health 2011;37(6):464–72. doi;10.5271/
sjweh.3182.

29.	 Finn JD, Pannozzo GM, Achilles CM. The “why’s” of class size: 
Student behavior in small classes. Rev Educ Res. 2003;73:321–
68. http://dx.doi.org/10.3102/00346543073003321.

30.	 OECD. Education at a glance. What is the student-teacher ratio 
and how big are classes? [cited Jan 12 2011]. Available from: 
http://www.oecd.org/dataoecd/61/28/48631144.pdf.

31.	 Virtanen M, Kivimäki M, Elovainio M, Linna A, Pentti J, 
Vahtera J. Neighbourhood socioeconomic status, health 
and working conditions of school teachers. J Epidemiol 
Community Health. 2007;61:326–30. http://dx.doi.
org/10.1136/jech.2006.052878.

Received for publication: 21 September 2011

http://eurpub.oxfordjournals.org/content/early/2011/04/18/eurpub.ckr043.short?rss=1
http://dx.doi.org/10.1093/aje/kwp459
http://dx.doi.org/10.1093/aje/kwp459
http://dx.doi.org/10.1111/j.1467-8578.2009.00432.x
http://dx.doi.org/10.1111/j.1467-8578.2009.00432.x
http://www.tilastokeskus.fi/til/erop/2010/erop_2010_2011-06-09_tau_004_en.html.

http://www.tilastokeskus.fi/til/erop/2010/erop_2010_2011-06-09_tau_004_en.html.

http://www.tilastokeskus.fi/til/erop/2010/erop_2010_2011-06-09_tau_004_en.html.

http://dx.doi.org/10.1093/aje/kwi017
http://www.oecd.org/edu/eag2010.

http://www.oecd.org/edu/eag2010.

http://dx.doi.org/10.1023/A:1026595011371
http://dx.doi.org/10.1023/A:1026595011371
http://dx.doi.org/10.1080/14043850902814530
http://dx.doi.org/10.1080/14043850902814530
http://www.optula.om.fi/1247667027833.

http://dx.doi.org/10.1080/00131880110081017
http://dx.doi.org/10.1080/00131880110081017
http://dx.doi.org/10.1186/1471-2458-10-643
http://dx.doi.org/10.1186/1471-2458-10-643
http://www.sjweh.fi/show_abstract.php?abstract_id=3182
http://www.sjweh.fi/show_abstract.php?abstract_id=3182
http://dx.doi.org/10.3102/00346543073003321
http://www.oecd.org/dataoecd/61/28/48631144.pdf.

http://dx.doi.org/10.1136/jech.2006.052878
http://dx.doi.org/10.1136/jech.2006.052878

