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ABSTRACT 
An interesting observation in large-scale surveying of schools in Sweden was the higher 
frequency of complaints about dust and dirt in large municipalities and school districts in 
comparison to in smaller ones. Complaints of insufficient cleaning and dust on surfaces were 
highly correlated (r=0.81) and common in all municipalities and therefore hardly responsible 
for the observed difference. In larger municipalities the occupants complained more about 
badly performed cleaning compared to in small ones (32.9 % and 5.1 % respectively). By 
comments it was obvious that in small municipalities the cleaners, who usually were familiar 
to the occupants, were assessed to do “their very best”, but had insufficient time to do a good 
job. In larger municipalities sub-contractors were hired for the cleaning. The administration of 
cleaning therefore seems to be of importance. 
 
INDEX TERMS 
Dust and dirt, cleaning, schools, administration of cleaning. 
 
INTRODUCTION 
Dust in occupational environments, i.e. siliceous dust in foundries or biologic dust in 
agriculture, is associated with occupational diseases. Results from the Town Hall study in 
Copenhagen in the middle of the 80th also indicated an impact on human health from dust in 
non-industrial environments [Skov, 1987]. Pet allergens on dust in school environments have 
also been shown to effect sensitised asthmatics [Almqvist, 2001]. In Sweden, during the last 
decade frequent complaints about dust and dirt in public environments – such as schools – 
have been reported, probably due to reduced resources to maintenance and cleaning activities. 
At the same time, the number of pupils has been extraordinary high because of the “baby 
boom” around 1990, which has escalated the problems. Between 1998 and 2001, 
questionnaire surveys were performed covering most schools in 15 municipalities or school 
districts (245 schools with more than five personnel answering the questionnaires; in total 
8 958 persons). One interesting finding was the very strong correlation between complaints of 
dust and dirt and size of the municipalities or school districts (Figure 1). The aim with this 
study was to further evaluate the background to this observation. 
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Figure 1. The relation between “often bothered by dust and dirt” and the size of the 
municipalities or school districts in Sweden. 
 
METHODS 
All school personnel included in the study, answered the standardised MM 040 NA 
questionnaire (including the question “ Have you during the last 3 months often (every week) 
been bothered by dust and dirt” and some more detailed questions about different aspects of 
cleaning (insufficient cleaning, bad cleaning and dust on surfaces). The size of the districts 
was trichotomised (<30 000 inhabitants, 30 000 to 60 000 inhabitants and > 60 000 
inhabitants). Chi-square tests for differences between proportions and multiple logistic 
regression analyses were utilised for individual data. Two-sided tests and 95 % confidence 
intervals were used in all statistical analyses. In the ecological analyses with the specific 
schools as units, Spearman rank correlation test was used.  
 
RESULTS 
The characteristics of the study population are presented in Table 1. In small districts few 
schools have more than 50 personnel. In Table 2 the perception of dust and dirt and different 
aspects of cleaning are related to the size of the districts. In this table the prevalence of other 
indoor workplace factors are also included.  
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Table 1. Characteristics of the study population, both on an individual and on ecological level 
  Large 

districts 
Middle-sized 

districts 
Small 

districts 
Total 

Number  5 632 2 500 826 8 958 
Personnel      
 sex (% male) 25 23 18 24 
 teachers (%) 62 69 60 64 
      
Schools      
 < 25 personnel 28 37 19 84 
 25-50 personnel 51 39 13 103 
 > 50 personnel 46 11 1 58 
 total 125 87 33 245 
      
 
Table 2. The perception of dust and dirt, different aspects of cleaning and some other indoor 
environment factors. The figures are presented in percent 
 Large districts 

 
Middle-sized 

districts 
Small districts 

Number 5 632 2 500 826 
    
Dust and dirt 49.3 34.5 20.6 
    - insufficient cleaning 47.0 37.5 27.1 
    - bad cleaning 32.9 10.2 5.1 
    - dust on surfaces 53.0 38.2 29.8 
    
Noise 32.7 32.5 30.3 
Stuffy “bad” indoor air 35.9 31.4 26.2 
    
Work stress  45.7 41.8 37.3 
    
 
Cleaning 
The size of schools is related to the perception of dust and dirt. In schools with more than 50 
personnel, 49.8 % are complaining of dust and dirt, in middle-sized schools 40.6 % while in 
small schools only 31.9 % are complaining. The perception of dust and dirt is also related to 
both sex (males 36.1 %, females 45.8 %) and allergy (personnel with asthma or hay fever 49.1 
%, the others 41.5 %). To control for this, sex, allergy and size of schools are included in the 
multiple logistic regression analyses. The results of these analyses are shown in Table 3 using 
schools in small districts as reference.  
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Table 3. The perception of dust and dirt, different aspects of cleaning and some other indoor 
environment factors presented as odds ratios, controlling for sex, allergy and size of the 
schools 
 Large districts 

 
Middle-sized 

districts 
Small districts 

(reference) 
Number 5 632 2 500 826 
    
Dust and dirt 3.40*** 1.92*** 1.00 
    - insufficient cleaning 2.13*** 1.51*** 1.00 
    - bad cleaning 7.97*** 1.99*** 1.00 
    - dust on surfaces 2.55*** 1.40*** 1.00 
    
Noise 1.05 1.05 1.00 
Stuffy “bad” indoor air 1.46*** 1.25* 1.00 
    
Work stress  1.30** 1.15 1.00 
    
* p<0.05  **p<0,01  ***p<0,001 
 
Correlation between different aspects of cleaning 
The correlation between the different aspects of cleaning and perceived dust and dirt are 
generally high, which is seen below in Table 4 including the results from all 245 schools. A 
graphic presentation of the correlation between annoying dust and dirt and insufficient 
cleaning is presented in Figure 2. The correlation between badly performed cleaning and the 
other aspects of cleaning is somewhat lower than for the other factors. 
 
Table 4. The correlation between different aspects of cleaning and the perception of dust 
and dirt 
 Correlation coefficient 
  
Dust and dirt   -   insufficient cleaning 0.88 
Dust and dirt   -   dust on surfaces 0.86 
Dust and dirt   -   bad cleaning 0.79 
  
  
Insufficient cleaning   -   dust on surfaces 0.81 
Insufficient cleaning   -   bad cleaning 0.74 
Bad cleaning   -   dust on surfaces  0.72 
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Figure 2. The relation between the prevalence of  “often bothered by dust and dirt” and 
perceived insufficient cleaning for the 245 schools. 
 
DISCUSSION 
Complaints about dust and dirt are common in most schools. One obvious cause is insuffi-
cient cleaning which lead to settled dust on desks, cupboards and lamps and a general dirty 
impression. The lack of public resources leading to reduced cleaning activities during the 90th 
has probably increased the problems. The correlation between insufficient cleaning and dust 
on surfaces is high (0.81) and the same is valid for insufficient cleaning and perceived dust 
and dirt (0.88) supporting the importance of cleaning activities.  
 
The increased prevalence of complaints about dust and dirt in larger districts could possibly 
be due to more crowded schools. However, the prevalence of complaints of noise is not 
higher in these districts that makes this explanation less probable. The increased prevalence of 
stuffy “bad” air in larger districts might be linked to the increased presence of dust and dirt. 
 
In the larger districts the complaints about badly performed cleaning is much higher than in 
the smaller ones. One possible explanation is the different ways to administer cleaning 
activities.  The schools in the smaller districts often have personnel employed taking the 
responsibility for the cleaning, while in the larger municipalities sub-contractors are hired. 
Comments from both personnel and students support the importance of this factor. 
 
To further study different possibilities to reduce the complaints of dust and dirt, an inter-
vention study is initiated, evaluated with inspections based on the Nordic cleaning standard 
(Insta 800), dust measurements with Dustdetector® and questionnaires (Schneider, 1996). 
The importance of different procedures, including total cleaning of some schools will be 
evaluated. 
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