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Abstract  
• Fee-for-service care, paying afterwards for services provided, is the traditional adult 
patient fi nancial system in dentistry in Sweden. The public dental health service 
(PDHS) in the county of Värmland has since 1999 also an alternative system, con-
tract care. There, a fi xed sum of money is paid annually for dental care, which then 
is received without additional costs. This study compares the demographics, gen-
eral health and oral health-related quality of life (OHRQoL) in the patient fi nancial 
systems fee-for-service and contract care in the PDHS in Värmland. A questionnaire 
was answered by 1,324 patients, response rate 57 %. A non-response analysis was 
undertaken. The non-response analysis showed that the likelihood for answering 
the questionnaire was higher for women, for respondents in contract care and for 
increasing age. Further analyses revealed that the non-respondents were healthier 
than the respondents and that experience of pain in the mouth was the only variable 
increasing the likelihood of response. General health was studied with the SF-36 and 
OHRQoL with the OHIP-14. The demographics studied were gender, age, birth country, 
marital status, education and social network. The results showed that there were 
differences in patients’ health between the patient fi nancial systems. Respondents 
in contract care had better OHRQoL than those in fee-for-service care. They also had 
better general health in four of the dimensions of SF-36, were younger, better educat-
ed, born in Sweden and were married/living with somebody to a larger extent than 
fee-for-service care respondents. Fee-for-service care respondents experienced higher 
social affi nity with their housing area. In conclusion, patients in contract care had bet-
ter general health and OHRQoL than patients in fee-for-service care. There were social 
differences in choice of fi nancial system and biased non-response.
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Patienters hälsa i kontrakts- och åtgärdstandvård                          
– en deskriptiv jämförelse
veronica johansson, björn axtelius, björn söderfeldt, francesca sampogna, jörgen 
paulander, katarina sondell

Sammanfattning 

• Åtgärdstandvård, att i efterhand betala för utförda åtgärder, är det traditionella pa-
tientfi nansieringssystemet inom vuxentandvården i Sverige. Folktandvården i Värmland 
har sedan 1999 ett alternativt fi nansieringssystem, kontraktstandvård. Inom detta beta-
lar man årsvis en given summa och erhåller sedan den tandvård man behöver utan extra 
kostnad. Denna studie beskriver demografi , allmänhälsa och oralhälsorelaterad livskva-
litet (OHRQoL) i patientfi nansieringssystemen kontraktstandvård och åtgärdstandvård i 
Folktandvården i Värmland. En enkät besvarades av 1,324 patienter, en svarsandel av 57 %. 
Bortfallsanalys utfördes. Bortfallsanalysen visade att sannolikheten för att besvara enkä-
ten var högre för kvinnor, för kontraktstandvårdspatienter och ökade för varje levnadsår. 
Vidare analys visade att icke-respondenterna var friskare än de som besvarat enkäten och 
att upplevelse av smärta i munnen var den enda variabel som ökade sannolikheten för 
att besvara enkäten. Allmänhälsa studerades med SF-36 och OHRQoL med OHIP-14. De-
mografi ska faktorer som studerades var kön, ålder, födelseland, civilstånd, utbildning och 
socialt nätverk. Resultaten visade att patienter i kontraktstandvård hade bättre OHRQoL 
än de i åtgärdstandvård. De hade även bättre allmänhälsa i fyra av SF-36’s dimensio-
ner och var yngre, mer välutbildade, födda i Sverige och gifta/sammanboende i större 
utsträckning än respondenterna i åtgärdstandvård. De senare upplevde dock högre 
samhörighet med sitt bostadsområde. Konklusionen var att patienterna i kontraktstand-
vård hade bättre allmänhälsa och OHRQoL än patienterna i åtgärdstandvård. Det fanns 
sociala skillnader i val av fi nansieringssystem och bias i bortfallet.
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Introduction
In Sweden, dental care is provided by the public den-
tal health service (PDHS) or by private practitioners. 
The PDHS is run by county councils, regional politi-
cal authorities responsible for health care. 

Since 1974, Sweden has a general dental care insu-
rance, which reimburses public and private caregi-
vers for provided services. Dental care for children 
and adolescents up to the age of 19 years old is pu-
blicly funded, free of charge for the patient (28). The 
general dental care insurance reimburses the care-
giver with a fi xed amount of money per child/adol-
escent enrolled. For adults, dental care is generally 
subsidized on a fee-for-service basis. The subsidy is 
discounted from the total cost for dental care, the 
patient paying the remaining, predominant, portion 
of the total cost (7). The Social Insurance Agency, 
a government agency administering all social insu-
rances, determines the subsidized fee depending on 
the dental service provided, and reimburses the ca-
regiver (8).

The traditional way for adult patients to pay for 
dental care (patient fi nancial system) is by fee-for-
service, where, after completed treatment, the pa-
tient pays for the services that have been provided, 
the subsidy discounted. In 1999, an alternative pa-
tient fi nancial system was introduced: subscription 
care (24), where the patient pays a fi xed sum of mo-
ney annually, and then receives needed dental care 
without additional costs. The sum the patient pays 
depends on his/her dental health and care needs, 
which are assessed through risk classifi cation (24). 
Subscription care is also subsidized by the general 
dental care insurance, with a set subsidy per patient 

enrolled with the caregiver (8). Where subscription 
care is offered by the PDHS, the choice of patient fi -
nancial system is voluntary, decided by both patient 
and caregiver. As of yet, no private practitioner in 
Sweden offers subscription care.

In 1999, the PDHS in the county council of Värm-
land implemented subscription care under the name 
contract care. The contract care system was based on 
a risk group classifi cation and a contract between ca-
regiver and patient. The contract offers basic dental 
care and odontologically motivated prosthodontics 
and orthodontics (5). The risk group classifi cation 
consists of four categories: general, technical, caries, 
and periodontal risk, see table 1. There are a total of 
16 risk groups (0-15), to which a payment schedule is 
linked. The patient’s contract care fee is determined 
by his or her risk group classifi cation.

In 2000, a limited study on the implemented cont-
ract care system was undertaken. Dental health was 
measured as average number of teeth, and number 
of fi lled and decayed teeth. The patients enrolled in 
contract care had slightly better dental health than 
patients in fee-for-service care (6). However, the re-
sults could only be interpreted as tentative, because 
of the short time span since contract care was in-
troduced.

In 2003, a survey was undertaken in Värmland to 
study how the patient fi nancial systems affect the 
dental care situation and the patients’ oral health-
related quality of life (OHRQoL). This paper is the 
fi rst in a series of reports from this survey.

The aims of this paper were to compare the de-
mographics, the general health and the OHRQoL 
in the patient fi nancial systems fee-for-service and 

• Table 1: The risk indicators of each category in the risk classifi cation a

General risk (G)  Technical riskb (T)  Caries risk (C)  Periodontal risk (P)

1. General disease 1. Morphological 1. Activity/ 1. Activity/
2. Occlusion  occlusion  prophylactic needs  prophylactic needs
3. Dental Anxiety 2. Attrition 2. Saliva 2. Diffi culty scaling
4. Cancellations/failed 3. Fillings 3. Prevalence 3. Prevalence
     attedance 4. Endodontics 4. Diet 4. Smoking
5. Communication/ 5. Fixed prosthodontics 5. Oral hygiene 5. Oral hygiene/
    cooperation 6. Post 6. Other  gingivitis
6. Use of tobacco 7. Removable   6. Other
7. Oral mucosa  prosthodontics
8. Other, age 8. Third molars
 9. Other
Risk group classifi cation: G+2*T+C+P
a Each risk category is assessed from 0 (no risk) to 3 (severe risk)
b Considered to be more severe risk, therefore multiplied by two in the risk group classifi cation
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contract care in the PDHS in Värmland, also ac-
counting for non-response.

Material and methods
Participants
Of nearly 80,000 patients enrolled with the PDHS in 
Värmland on one-year basis, some 16% belonged to 
contract care. The PDHS provided names, birth da-
tes and addresses of 1,200 patients in each fi nancial 
system, consecutively selected from patient lists. 

Material
The participants were sent a questionnaire about 
patient fi nancial systems, OHRQoL, dental anxiety, 
humanism of caregiver, general health, multidimen-
sional health locus of control, sense of coherence, 
self-esteem and demographics. For the purpose of 
this study, only the measurements of general health, 
OHRQoL and demographics are described.

General health was measured with the Swedish 
version of the SF-36, which measures general health 
in eight dimensions: physical functioning, role-phy-
sical, bodily pain, general health, vitality, social fun-
ctioning, role-emotional, and mental health. After 
weighting, all dimensions range from 0 to 100, where 
higher scores indicate better health (27).

OHRQoL was measured with the short-form Oral 
Health Impact Profi le (OHIP-14), developed by Sla-
de (22) from the original, long-form OHIP (23). Ba-
sed on Locker’s model of oral health (12), the OHIP 
measures seven dimensions of oral health impact: 
functional limitation, physical pain, psychological 
discomfort, physical disability, psychological disa-
bility, social disability and handicap. The scores are 
summed up to an overall OHIP score ranging from 0 
to 56, with a lower score indicating better OHRQoL. 
For this study, the Swedish translation (11) and the 
additive method of calculating scores (1) were used. 

The demographic questions were “birth country” 
(Sweden; other country), “marital status” (married/
living with somebody; unmarried/living alone), 
“education” (primary education, secondary educa-
tion, college/university) and two questions measur-
ing social anchorage, an indicator of social network 
(29): “social affi nity with neighbourhood” and “so-
cial affi nity with housing area” (strongly; to a certain 
extent; not especially; not at all).

Method/Analysis of data
The material was analysed using SPSS 13.0 for Win-
dows. Non-response was analysed with logistic reg-
ression analysis. The special non-response study was 

analysed with contingency tables χ2, Mann-Whitney 
non-parametric test and logistic regression analysis. 
Gender, birth country, marital status, education, 
and social network were analysed with contingency 
tables χ2. Age was normally distributed and analy-
sed with independent-samples t-tests. The OHIP-14 
and the SF-36 were highly skewed and analysed with 
Mann-Whitney non-parametric test. A signifi cance 
level of p≤0.05 was set.

Results
Non-response analysis
Of the provided sample of 2,400 patients, 80 pa-
tients were unreachable (3%). The total sample was 
thus 2,320 patients: 1,158 in contract care and 1,162 
in fee-for-service care. The response rate was mo-
derate (57%) which motivated an extensive non-
response analysis. A logistic regression analysis was 
performed with response/non-response as the de-
pendent variable. All variables at our disposal for 
non-response analysis were used as independent 
variables: gender, patient fi nancial system and age. 
All three were signifi cant (p<0.01). The likelihood 
for responding was higher for women (OR=1.27), 
for respondents in contract care (OR=1.43) and for 
each additional life year (OR=1.02). Non-response 
was thus not random, motivating a special study of 
non-respondents. 

In each patient fi nancial system, 40 consecutively 
selected non-respondents were interviewed by tele-
phone. They were asked about their fi nancial system, 
educational level and four questions from the OHIP: 
if they had had painful aching in the mouth, had 
been self-conscious, had had diffi culty doing their 
usual jobs, or if they had felt that life in general 
was less satisfying because of problems with their 
teeth or mouth. All questions were fetched from 
the questionnaire, providing a basis for compari-
son between the non-respondents and the respon-
dents. There were three signifi cant differences: the 
non-respondents had experienced less pain in the 
mouth (p<0.001), less diffi culties doing their usual 
jobs (p=0.03) and had found life more satisfying 
(p=0.045) than the respondents. There were no sig-
nifi cant differences in gender, age or education. The 
results indicated that the non-respondents had bet-
ter OHRQoL than the respondents. A logistic regres-
sion analysis was conducted, where non-response/
response was set as the dependent variable, with age, 
gender, education, and the four OHRQoL variables 
as the independent ones. Only pain was statistically 
signifi cant (OR=1.69; p=0.001), meaning that expe-
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rience of pain in the mouth increased the likelihood 
of response.

Demographics
There were 1,324 returned questionnaires. Of these, 
52% were from patients in contract care and 48% 
from fee-for-service care, 46% men and 54% wo-
men. There was no difference between the fi nancial 
systems as to gender distribution. The age range in 
the systems was similar, with the youngest partici-
pants in both systems being 21 years old. The highest 
age in contract care was 87 years, while it was 89 ye-
ars in fee-for-service care. However, there was a sig-
nifi cant difference (p<0.001) in mean age between 
contract care (42 years, SD 13) and fee-for-service 
care (52 years, SD 17). There was also a difference in 
birth country (p<0.001), with 96% of the contract 
care respondents born in Sweden, compared to 91% 
in fee-for-service care. Marital status was also diffe-
rent (p=0.011), 76% in contract care were married or 
living with somebody, 70% in fee-for-service care.

Signifi cant results concerning education and so-
cial network are presented in Table 2. 

Oral health-related quality of life
As to OHRQoL, the descriptive statistics for the di-
mensions are presented in table 3. There were statisti-
cal differences between the patient fi nancial systems 
on all dimensions but psychological discomfort.
For contract care, the mean of the total OHIP-14 
score was 4.9 (CI 95%=4.53-5.33; SD 5.3). Fee-for-
service care had a mean of 6.9 (CI 95%=6.22-7.54; 
SD 8.3).  Both had a median of 4.0. The difference 

• Table 2. Distribution of educational level and social 
affi nity with housing area
 Contract care  Fee-for-service care
Educational level (n=686) (n=625)
Primary Education 14% 36%
Secondary Education 51% 42%
College/University 35% 22%
χ2/dfa=90.4 / 2, p<0.001
 
Social affi nity with 
housing area (n=672) (n=607)
Strongly 42% 49%
To a certain extent 35% 34%
Not especially 19% 14%
Not at all 4% 3%
χ2/dfa=7.2 / 2, p=0.049
a Pearson χ2,dfa=degrees of freedom

• Table 3. The OHIP dimension statistics for contract and fee-service care. Range: 0-8
 Contract  Fee-for-service
 (680≤n≤684)  (616 ≤n≤624)
 Mean (SD)  Mean (SD)
 CI 95%  CI 95%
 Median  Median  p
 0.3 (0.8) 0.6 (1.3)
Function limitation 0.27-0.39 0.53-0.73 <0.001
 0 0
 1.9 (1.5) 2.2 (1.8)
Physical Pain 1.81-2.03 2.03-2.31 0.023
 2 2
 1.1 (1.5) 1.4 (1.9)
Psychological discomfort 1.03-1.25 1.28-1.58 0.063
 1 1
 0.3 (0.8) 0.7 (1.3)
Physical disability 0.27-0.39 0.55-0.75 <0.001
 0 0
 0.7 (1.1) 1.0 (1.5)
Psychological disability 0.60-0.76 0.88-1.12 0.003
 0 0
 0.2 (0.7) 0.4 (1.0)
Social disability 0.18-0.28 0.34-0.50 0.007
 0 0
 0.3 (0.8) 0.6 (1.2)
Handicap 0.23-0.35 0.49-0.69 <0.001
 0 0
 

between the systems was signifi cant (p=0.019): the 
patients in contract care had better OHRQoL.

General health
As to general health, the descriptive statistics for the 
patient fi nancial systems are presented in Table 4. 
There were differences between the patient fi nancial 
systems on half of the dimensions. Each patient fi -
nancial system was also compared with the norms 
for the general Swedish population (27), see Table 4. 

There were several differences between the fi nan-
cial systems and the norms. Contract care patients 
were healthier than the general Swedish population 
as to physical functioning and general health, but less 
healthy as to vitality and mental health. The fee-for-
service care patients had a more stable pattern: they 
scored signifi cantly lower than the general Swedish 
population on six of the dimensions. This indicated 
that, except for bodily pain and role-emotional, the 
fee-for-service care patients were less healthy than 
the general population.
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vey showed that response was not random. Non-
respondents had better OHRQoL than the respon-
dents. Thus, healthier patients may have been less 
interested and therefore less inclined to participate 
in the study, a known phenomenon in questionnaire 
studies (17). The size of the questionnaire may also 
affect response rates. The present questionnaire was 
substantial and non-respondents in contact with the 
fi rst author primarily raised this issue as reason for 
non-response. 

Several differences were found between the two 
patient fi nancial systems. The respondents in cont-
ract care were younger, had better education, were 
born in Sweden and were married or living with so-
mebody to a larger extent than those in fee-for-ser-
vice care. The difference in education was compared 
to public statistics, with contract care respondents 
somewhat better educated than the average popu-
lation (20). The respondents in fee-for-service care 
experienced greater social affi nity with their hou-
sing area than the respondents in contract care did. 
Where differences in health existed, the respondents 
in contract care had better OHRQoL as well as better 
general health than the respondents in fee-for-ser-
vice care. As a whole, there were social differences in 
choice of fi nancial system.

To our knowledge, the OHIP-14 has not previ-
ously been used in Sweden for general populations. 
The only similar studies found concerned a German 
population (10), an Australian one and a population 
from the UK (25). The German study had a sample 
of 2,050 persons (age range: 16-79 years) with 75% 
still having their natural teeth. The median of the 
OHIP-14 for these was 0. In the present study, the 
medians were 4.0 for both fi nancial systems. The dif-
ference in the results might not necessarily indicate 
that the German population was healthier than the 
populations in the present study. Other explana-
tions could be possible, such as cultural differences 
in perception of OHRQoL. Steele et al (25), using 
data from the Australian National Dental Telephone 
Survey and the 1998 UK Adult Dental Health Survey, 
studied 3,406 dentate participants from Australia 
and 3,662 from the UK (age range: <30-70+ years). 
The means were 7.4 (SE 0.13) for the Australian 
sample and 5.1 (SE 0.11) for the British one. Stand-
ard deviations were not accounted for. Compared 
to the present study, the contract care patients had 
better OHRQoL than both the Australian and the 
UK samples. The fee-for-service care patients had 
only slightly better OHRQoL than the Australian 
sample.

• Table 4. The SF-36 statistics for contract care, fee-for-service care and norms for 
the general Swedish populaion. P-values for difference between the fi nancial systems                
* for difference between the norms for the general Swedish population and the      
fi nancial systems. Range: 0-100
 Contract  Fee-for-service  Norms
 (678≤n≤685)  (604≤n≤628)  N=8.930
 Mean (SD)  Mean (SD)  Mean (SD)
 CI 95%  CI 95%  CI 95%
 Median  Median  p Median
 92.7 (13.6) 84.6 (21.8)  87.9 (19.6)
Physical Functioning 91.7-93.8* 82.9-86.4* <0.001 87.5-88.3
 100 95  95
 84.5 (29.6) 77.0 (36.6)  83.2 (31.8)
Role-Physical 82.3-86.8 74.1-80.0* 0.002 82.5-83.8
 100 100  100
 77.1 (24.1) 74.5 (26.8)  74.8 (26.1)
Bodily Pain 75.3-78.9 72.4-76.6 0.221 74.3-75.4
 84 84  84
 78.0 (19.1) 72.4 (21.9)  75.8 (22.2)
General Health 76.5-79.4* 70.7-74.2* <0.001 75.4-76.3
 82 77  82
 64.6 (23.2) 65.3 (24.9)  68.8 (22.8)
Vitality 62.8-66.3* 63.4-67.3* 0.267 68.3-69.3 
 70 73.3  75
 87.8 (19.6) 84.9 (22.4)  88.6 (20.3)
Social Functioning 86.3-89.2 83.2-86.7* 0.045 88.2-89.0
 100 100  100
 84.7 (30.3) 83.1 (32.9)  85.7 (29.2)
Role-Emotional 82.5-87.0 80.5-85.8 0.570 85.0-86.3
 100 100  100
 79.0 (18.2) 78.5 (18.9)  80.9 (18.9)
Mental Health 77.7-80.4* 77.0-80.0* 0.962 80.5-81.3
 84 84  88
 
 

Discussion
Participation in the present study was moderate, de-
spite three reminders sent to non-responders. Non-
response is a serious problem in research, and Statis-
tics Sweden reports that non-response rates of 20%, 
or higher, are common (18). For example, the seven 
surveys comprising the Swedish SF-36 Health Sur-
vey had response rates between 60% and 74% (26). 

Non-response increases the probability of bias. 
However, research has shown that this may not al-
ways be the case (13, 15, 21), even with low response 
rates (13). Nevertheless, “non-response bias is a pos-
sibility whatever the response rate and should not 
be ruled out or assumed by investigators until non-
response bias analysis has been undertaken.” (13, p. 
112). The non-response analysis of the present sur-
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Fernandes et al (4) validated the OHIP-14 with 
patients (age range: 18-70 years) from the Scottish 
Molar Actuarial Life Table (MALT) Project. The 
inclusion criterion was at least one pathology- and 
symptom-free impacted lower third molar. The 
OHIP-14 was distributed at baseline and at a one-
year follow-up. At baseline, with 278 patients partici-
pating, the mean was 6.5 (SD 7.9). At the follow-up, 
169 completed the OHIP-14. The mean was now 6.7 
(SD 7.2). Comparing these results with the fi ndings 
from the present survey, the patients in contract 
care had better OHRQoL than the participants in 
the Scottish MALT Project, while the fee-for-service 
patients were similar. 

Comparing studies using the OHIP is complex. 
There are three methods of calculating scores: the 
simple-count method (OHIP-SC), the additive met-
hod (OHIP-ADD) and the weighted-standardised 
method (OHIP-WS) (1). The OHIP-SC dichotomi-
ses the answer alternatives of the items before adding 
all questions to a summary score. The OHIP-ADD 
simply adds up each item to a summary score. With 
the OHIP-WS, on the other hand, each item is mul-
tiplied with an item weight. The weighted items of 
each dimension are summed into summary scores 
standardized to means with standard deviations of 
1, before fi nally added up to a summary score. The 
different scoring methods are believed to have dif-
ferent impacts on predictive validity and ability to di-
scriminate between groups. However, Allen & Locker 
found that there were negligible differences between 
the use of OHIP-ADD and OHIP-WS, although both 
methods were better than the OHIP-SC (1).

Another problem is that both the long and the 
short versions of the OHIP might, in different lang-
uages, exist in different lengths. The original Eng-
lish long version has 49 items (23) while the German 
version has an additional 4 items (9, 10). Further, 
besides the OHIP-14, there are also two additional 
short versions in German, with 5 and 21 questions 
respectively (OHIP-G5 and OHIP-G21) (10). Deve-
lopments of different lengths of the measurement in 
different languages add to the complexity of compa-
risons. Inclusion and exclusion of items create new 
instruments, making reliable comparisons of the 
OHIP more troublesome.

While the OHIP-14 may be one of the better 
OHRQoL instruments available to use in questionn-
aires, it is not unproblematic. The OHIP-14 has been 
found to suffer from “fl oor effects” (2, 14), i.e. “many 
scores pile up at the low end [of the scale] because it 
is impossible to have a lower score” (3, p. 19), espe-

cially with elderly populations (16). The effect may 
cause inability to discriminate within groups, i.e. 
subgroups, such as edentulous (16), and to discri-
minate improvements in OHRQoL after interven-
tions (2, 14). On the other hand, it has been found to 
discriminate well between groups (14). There were 
indications of a fl oor effect in the present study. The 
OHIP-14 may have failed to discriminate subgroups 
with oral health issues not represented in the instru-
ment. However, as the aim of the present study was 
to generally compare the patient fi nancial systems 
contract and fee-for-service care, the possible fl oor 
effects were secondary to the discriminatory abi-
lity of the instrument, and differences were indeed 
found.

As to general health, the most interesting fi nding 
was that the fee-for-service care patients were less 
healthy than the general Swedish population in al-
most every aspect, while the contract care patients 
were less healthy than the general population only 
in two aspects and healthier in two others. As with 
the OHIP-14, studies with the SF-36 on general po-
pulations are rare. Besides the norms for the gene-
ral population established with the Swedish SF-36 
Health Survey (27), only one more study was found 
(19). However, comparison was not possible, since 
standardised maximums of 100 were not used in 
that study.

There could be at least two explanations to the dif-
ferences in health and OHRQoL. Either there might 
be social selectivity of the two patient fi nancial sys-
tems, or contract care might have positive health 
effects. Neither explanation can be excluded in bi-
variate analysis. In following papers, the differences 
between the patient fi nancial systems will therefore 
be further investigated with multivariate analyses.

Conclusion
The patients in contract care differed in several as-
pects, having better general health and OHRQoL 
than patients in fee-for-service care. Social differen-
ces in choice of fi nancial systems were found. There 
was bias in non-response, with healthier non-re-
spondents. Several diffi culties in comparing studies 
were identifi ed. The fi ndings of the OHIP and the 
SF-36 reveal that these HRQoL measurements main-
ly have been used in populations with known health 
issues and not in general populations.
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