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Psychosocial and dental factors  
in the maintenance of severe 
dental fear 
Ulla Wide Boman1, Jesper Lundgren2, Ulf Berggren†1, Sven G Carlsson2

Abstract 
  The aim was to study the relationship between psychosocial factors and dental status 
in adult subjects with severe dental fear (DF).
A consecutive sample of 148 adults (mean age 36.1 yrs, range 21-69 yrs) referred for dental 
fear treatment was investigated using an intake questionnaire on dental attendance and 
history, psychometric questionnaires on dental fear, general anxiety and depression and a 
radiographic examination. 

The subjects had a mean DFMT (Decayed, Filled, Missed Teeth) score of 18.6 (SD = 5.6). 
A deterioration in dental status defined as the presence of root remnants was present in 
57% of the subjects and was related to the negative consequences of dental fear, general 
anxiety and depression. Most subjects (84%) reported clinical levels of general anxiety 
and 46% reported clinical levels of depression. 

In conclusion, subjects with severe DF often suffer from psychosocial consequences 
and distress. This is even more marked if their dental status has deteriorated. The fin-
dings support a biopsychosocial vicious circle understanding of the maintenance of DF. 

Key words  
Behavioural medicine, dental anxiety, depression, anxiety

1Department of Behavioural and Community Dentistry, Institute of Odontology, Sahlgrenska Academy at University of 
Gothenburg, Göteborg, Sweden († Deceased May 2009 )
2Department of Psychology, University of Gothenburg, Göteborg, Sweden
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Ulla Wide Boman, Jesper Lundgren, Ulf Berggren†, Sven G Carlsson 

Sammanfattning 

  En av tjugo vuxna lider av svår tandvårdsrädsla och klarar inte att genomgå regel-
bunden tandvård. För tandvården och behandlaren innebär patientgruppen en stor 
påfrestning, med försök till behandling under svåra omständigheter, ofta avbrutna och 
inställda behandlingar. Personer med svår tandvårdsrädsla har ofta ett försämrat tand-
status och lider även socialt och känslomässigt av tillståndet. Syftet med denna studie 
var att närmare undersöka  sambanden mellan psykosociala faktorer och objektivt 
tandstatus hos vuxna personer med svår tandvårdsrädsla. 

Materialet bestod av ett konsekutivt urval av 148 vuxna (21-69 år, medelålder 36,1 
år) som remitterats för behandling av svår tandvårdsrädsla. Deltagarna besvarade 
formulär avseende tidigare tandvård, tandvårdsrädsla, generell ångest och depres-
sion, och genomgick en röntgenundersökning. Deltagarnas tandstatus mätt med 
DFMT (decayed, filled, missing teeth) var i genomsnitt 18.6. Ett försämrat tandstatus 
definierat som minst en rotrest fanns hos 57% av deltagarna, och var relaterat till 
negativa konsekvenser av tandvårdsrädslan och till generell ångest och depression. 
En majoritet av deltagarna (84%) rapporterade hög nivå av generell ångest, och 46% 
rapporterade hög nivå av depression. 

Personer som remitterats för behandling av svår tandvårdsrädsla lider ofta av dåligt 
tandstatus, och av tillståndets psykosociala konsekvenser. Många uppvisar tecken på 
nedsatt psykisk hälsa. Detta gäller särskilt personer med försämrat tandstatus efter 
långvarigt eftersatt behov av tandvård. Resultaten ligger i linje med en biopsykosocial 
modell där olika faktorer kan forma en ond cirkel som vidmakthåller den svåra tand-
vårdsrädslan.

Psykosociala faktorer och tandstatus vid svår 
tandvårdsrädsla 
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Introduction
The prevalence of severe dental fear (DF) is around 
4-7% among adults (11, 22, 25). DF is similar to spe-
cific phobias, because of the pronounced avoidance 
tendencies and because it interferes in several ways 
with the afflicted person’s life (22). The condition 
often presents serious problems to the providers 
of dental care. Studies in population samples (3, 
23) and clinical samples (2, 12) show that severe DF 
is related to poor dental health. Psychological and 
social problems may accompany long-standing DF, 
and increased levels of general anxiety, psychological 
symptoms and negative consequences in social rela-
tionships have been reported (1, 18, 21).  

Berggren (5) presented a biopsychosocial vicious 
circle model (Figure 1) to describe how severe DF, 
together with its psychosocial concomitants, shape 
and maintain the complex odontological psychoso-
cial disorder of severe DF over time (4, 5, 18, 21). Ac-
cording to this model, an individual’s initial DF may 
lead to the avoidance of dental care. If the necessary 
treatment is neglected, deterioration in oral status 
will start and progress. The individual’s increased 
awareness of dental health problems creates feelings 
of shame and inferiority in contacts with others, fol-
lowed by increased DF, and so on. Armfield et al .(4)  
used a population-based telephone survey in an at-
tempt to investigate this model empirically. Among 
respondents reporting the highest DF, Armfield et 
al. found a successive link to avoidance tendencies, 
dental problems and symptom-driven dental visits, 
thus supporting their vicious circle model (4). 

The aim of the present study was to examine psy-

chological and social distress and dental status in in-
dividuals with severe DF, and more specifically how 
these aspects are related.

Material and methods
Subjects and procedures
The subjects were consecutively selected from adult 
patients applying for treatment of severe DF at a spe-
cialist Dental Fear Research and Treatment Clinic. 
A screening process enabled the sole inclusion of 
subjects who refused conventional dental treatment, 
were willing to enter the research project, including 
a radiographic examination, and understood Swe-
dish well enough to answer questionnaires. Patients 
with a psychiatric disorder that would have an inju-
rious effect on DF treatment were excluded. Thus, 
no patients with substance abuse disorder, psychotic 
disorders, severe depression or acute crises were in-
cluded. The study sample comprised 148 subjects (90 
women, 61%), with a mean age of 36.1 years (range 
21-69 yrs) (Table 1). Due to an administrative error, 
data are missing for 8% of the subjects on one item 
on the intake questionnaire. These subjects did not 
differ in terms of the measured variables. The Ethics 
Committee at the University of Gothenburg appro-
ved the study. All the participants gave their written 
informed consent. 

Assessments
The participants answered computerised questionn-
aires as part of their intake examination. Background 
variables were measured with a questionnaire deve-
loped at the clinic. The investigated variables were 

severe dental fear: psychosocial and dental factors 
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 Fig 1. Vicious circle of dental fear, by Berggren (5)
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gender, age, dental care attendance (regularity and 
years since last complete dental treatment) and DF 
in childhood (Visual Analogue Scale). Social and 
emotional consequences were assessed as the influ-
ence of DF on daily life. The subjects answered seven 
statements in a yes/no format. Social consequences: 
my dental fear has a negative impact on my work, re-
lationship with the opposite sex, friends and family. 
Emotional consequences: my dental fear makes me 
feel angry, ashamed, depressed. 

Dental anxiety was measured using the Dental 
Anxiety Scale (DAS) (8) and the Dental Fear Survey 
(DFS) (16). The DAS consists of four items descri-
bing imagined dental situations including “appoint-
ment tomorrow” and different treatment situations. 
Responses are scored from 1 (no anxiety) to 5 (ex-
treme anxiety), giving total scores varying from 4 to 
20. DAS scores of 8 to 9 in normal patients and of 14 
or above among dental phobia patients have been 
reported (6, 9, 24). The DFS consists of 20 items co-
vering anticipatory anxiety, physiological reactions 
and situational anxiety. Responses are scored from 1 
(no anxiety) to 5 (high intensity of anxiety), giving 
a total score varying from 20 to 100 and the subsca-
les anticipatory anxiety, physiological reactions and 
situational anxiety. The subscales have been confir-
med by factor analysis (20). DFS scores are 35 to 45 
in normal patients and above 70 in patients with ex-
treme DF (24). 

General anxiety and depression were measured 
with the Hospital Anxiety and Depression (HAD) 
scale, a scale developed for screening for clinically 

significant anxiety and depression in medical non-
psychiatric patients (26). The items focus on cogni-
tive and emotional aspects of general anxiety and 
depression, since physical symptoms could be att-
ributed primarily to medical disease or treatment 
relevant to medical patients. The scale consists of 
14 items on a four-point scale, range 0-3, forming 
the two subscales of anxiety (HAD-A) and depres-
sion (HAD-D) and giving total scores varying from 
0-21 on each subscale. A higher score is indicative 
of more distress. The HAD is a reliable and valid 
measurement of the presence and severity of anx-
iety and depression (7, 13, 19). A recent review article 
concludes that the 7/8 cut-off to detect anxiety and 
depression at clinical level has empirical support in 
both general population and clinical samples (7) and 
this cut-off will be used in the present study. 

Dental status. A full-mouth radiographic exami-
nation was performed on each patient at the Clinic 
of Oral and Maxillofacial Radiology, Public Dental 
Service Västra Götaland. Three dentist students were 
involved in the examination and the registrations 
were calibrated by a radiology specialist and one of 
the authors (UB). In uncertain cases, the radiology 
specialist was consulted for consensus in registration. 
The variables that were registered were the number 
of missing teeth (third molars excluded), the num-
ber of decayed teeth and the number of filled teeth. 
The variable Root Remnant (RR) was included as 
an indicator of long-term avoidance of dental tre-
atment in spite of obvious need. Root remnant was 
defined as the total destruction of the crown of the 
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 Table 1. Age, gender distribution, dental status and general anxiety (HAD-A) and depression (HAD-D) for the total group and a 
comparison between subjects without root remnants and with root remnants. 

 

 Total group Root remnants
  No Yes
 n = 148 n = 63  n= 85

Male / Female (%) 39 / 61 38 / 62 40 / 60
 mean (sd) mean (sd) mean (sd)
Age, yrs 36.1 (9.9) 33.7 (6.8) 38.0 (11.3)*
Decayed teeth 8.1 (5.2) 6.0 (4.4) 9.6 (5.2)**
Missing teeth 3.4 (4.0) 2.1 (2.9) 4.5 (4.3)**
Filled teeth 7.1 (4.8) 7.7 (4.9) 6.6 (4.7)
DMFT 18.6 (5.6) 15.7 (6.1) 20.7 (4.9)**
DAS 17.2 (2.6) 17.1 (2.5) 17.3 (2.7)
DFS 79.8 (12.5) 79.0 (11.9) 80.5 (13.0)
HAD-A 12.4 (5.0) 11.1 (4.8) 13.3 (4.9)**
HAD-D 7.1 (4.2) 5.8 (3.4) 8.0 (4.5)**

*p < 0.05
** p < 0.01 
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≥ ≤

tooth due to an advanced carious lesion. DMFT was 
calculated by summing up the number of Decayed, 
Missing and Filled Teeth. 

 
Statistical methods
Chi-square analyses were used to test for differences 
between frequencies. The non-parametric Mann-
Whitney test was used to compare groups in terms 
of continuous variables. Spearman’s rank correla-
tion coefficient was used to examine the correlation 
between continuous variables. All data analysis was 
processed in SPSS version 17.0.

Results
The subjects reported high levels of dental fear (Ta-
ble 1) and a high degree of avoidance behaviour: 
32% of the subjects never attended dental care, 55% 
attended dental care irregularly or when they had 
acute symptoms, while 13% reported more regular 
attendance although they were unable to complete 
treatment. The median time since the last full dental 
treatment was seven years, and 26% had not had full 
dental treatment for more than 15 years. A large ma-
jority, 92%, reported at least one negative emotional 
consequence of DF, and 64% reported at least one 
social consequence.

According to the 7/8 cut-off score of HAD, the 
subjects reported a high level of general anxiety (M 
= 12.4), and depression just below the clinical range 

(M = 7.1) (Table 1). One hundred twenty-four sub-
jects (84%) reported a high level of general anxiety, 
and 68 subjects (47%) reported a high level of de-
pression.  Examination of co-occurrence of general 
anxiety and depression showed that a minority (15%) 
of the subjects reported low general anxiety as well 
as low depression, 39% reported high general anxiety 
and low depression and 44% reported high levels of 
both general anxiety and depression (2 subjects re-
ported low general anxiety and high depression).

Subjects with high general anxiety reported more 
DF than those with low general anxiety (DAS M = 
17.5, SD = 2.5 vs. M = 15.9, SD = 2.9, p < 0.01; DFS M 
= 81.2, SD = 11.6 vs. M = 72.6, SD = 14.4, p < 0.01). In 
contrast, DF ratings did not differ between subjects 
with low and high levels of depression. Depression, 
on the other hand, was related to negative social and 
emotional consequences of DF in all the investigated 
areas, while general anxiety was related in fewer areas 
(Table 2).  Age was not related to DF, general anxiety 
or depression. Women reported more DF and gene-
ral anxiety than did men (data not shown). 

Dental status
The study group had a mean DMFT score of 18.6; 
see Table 1, where the numbers of decayed, missing 
and filled teeth are also presented. A higher age was 
related to poorer dental status measured as DMFT 

severe dental fear: psychosocial and dental factors 

 Table 2. Reported consequences of dental fear, % affirmative answers. 
Three comparisons: 1) subjects with low vs. high levels of depression, 
2) subjects with low vs. high levels of general anxiety and 3) subjects without vs. with root remnants. 

 Depression General Anxiety  Root remnant
  low high low high No Yes
 % % % % % %

Social consequencesa          
Dental fear interferes with:       
Relationship with family  17 30** 27 36 28 40
Dating relationships 18 26* 23 34 18 43**
Relationship with friends  23 36** 18 48** 22 61**
Work 14 21* 14 28 20 30

Emotional consequencesb         
Dental fear makes me: 
Angry   15 39** 25 26 18 32*
Ashamed   51 70* 38 64* 51 68
Depressed   44 66** 42 56 41 63**

* < 0.05, ** < 0.01, an = 136, bn = 147
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(r = 0.30, p < 0.01). Dental status did not differ bet-
ween men and women (data not shown).  

Of the total group, 85 subjects (57%) had a dental 
status with at least one root remnant (RR) (range 
1-12, M = 3.0, SD = 2.5), and these subjects were 
compared with the 63 subjects without RR (Table 
1). Subjects with RR were older but did not differ in 
gender distribution from those with no RR. Subjects 
with RR had avoided dental care for a longer period 
(13 yrs vs. 7 yrs), reported never visiting a dentist to 
a higher degree (39% vs. 23%, p < 0.05), and repor-
ted having been more fearful of dental treatment 
as children (M = 75.3 SD = 30.1 vs. M = 60.9, SD = 
33.1, p < 0.001), compared with subjects with no RR. 
Subjects with RR had an overall poorer dental status, 
as measured with DFMT, although they had slightly 
fewer (not statistically significant) filled teeth. They 
reported higher levels of general anxiety and depres-
sion than subjects with no RR (Table 1), and also 
more negative social and emotional consequences of 
DF (Table 2). The presence of RR was not, however, 
related to the present level of DF (Table 1). 

Discussion
In this clinical sample of adults with severe DF, the 
majority had a dental status consistent with the avoi-
dance of dental care in spite of a long-standing need 
for treatment. These subjects reported more negative 
social and emotional consequences of DF and hig-
her ratings for general psychological distress (gene-
ral anxiety and depression) compared with subjects 
with less deterioration in their dental status. This is 
an important finding, as there are few studies of the 
relationship between psychological variables and 
objective dental status in patients with severe DF.

The dental health of the total group was poorer 
than that of the general population. A Swedish epi-
demiological study from 2005 presents the mean 
numbers of decayed and filled teeth (DFT) for dif-
ferent age groups: 20 yrs M = 5.9; 30 yrs M = 7.8; 
40 yrs M = 11.5; 50 yrs M = 15.0 and 60 yrs M = 17.0 
(14). The mean DFT score of 15.2 for subjects in the 
present study (with mean age 36.1 yrs) is thus similar 
to that of the 50-year age group in the reference data. 
Poorer dental status in individuals with severe DF 
has been reported previously (2, 3, 12, 23). 

It has been argued that DMFT may not be a suf-
ficient measure of dental status in individuals with 
severe DF (23). DMFT represents the total number 
of decayed, missed and filled teeth, and an increased 
number of decayed and missing teeth may be “hid-
den” by a decreased number of filled teeth, as indivi-

duals with severe DF often undergo less restorative 
treatment. To examine further the dental status in 
the study sample we therefore included the variable 
root remnant (RR) as an indicator of long-term 
avoidance of dental care in spite of long-standing 
treatment needs. More than half of the subjects in 
this study had at least one root remnant. This result 
further emphasises the poor dental status in the gro-
up and shows, at the same time, the previously re-
ported variability in dental status among individuals 
with severe DF (2). Subjects with RR also reported 
more general psychological distress and negative 
consequences of DF compared with subjects with no 
RR. The variable RR could be a useful complement 
in studies of dental status in patients with severe DF. 
These results underscore the fact that individuals 
with severe DF often suffer from poor oral health 
and psychological distress.

Most subjects in this study reported negative so-
cial and emotional consequences of DF, and many 
subjects also reported high psychological distress in 
terms of general anxiety and depression. An inte-
resting finding is that depression was more strongly 
related than general anxiety to negative consequen-
ces of DF, which, to our knowledge, has previously 
only been demonstrated in one small study (10). 
One interpretation could be that higher ratings of 
depression indicate an overall worsening status of 
the individual, when negative consequences of DF 
affect larger parts of the individual’s life. In fact, 
as mentioned above, subjects with long-term avoi-
dance of dental care in spite of need for dental care 
presented with more negative social and emotional 
consequences of DF and psychological distress than 
those with less seriously affected dental status.

The introduction presented Berggren’s vicious 
circle model of the shaping and maintenance of se-
vere DF (5) (Figure 1). Based on intuitive understan-
ding and clinical observations, we suggest that our 
data are compatible with this vicious circle. More 
specifically, our results indicate that general psy-
chological distress (general anxiety and depression) 
plays a part in the process of maintaining severe 
DF, as well as the deterioration of dental status. We 
are of course aware that the cross-sectional design 
of this study does not permit conclusions relating 
to causality. Nonetheless, we find the perspective of 
circularity valuable, while also recognising that this 
model remains to be tested in longitudinal studies 
and in larger samples allowing for statistical analyses 
of latent variables.

wide boman et al
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Clinical implications: Our results support pre-
vious findings that severe DF affects life in many ways 
and that many subjects suffer considerable distress. 
Effective behavioural interventions for the treat-
ment of severe DF are available (17). It is important 
to provide adequate treatment for these patients, to 
improve their dental status and general well-being. 
The use of a short, reliable questionnaire could add 
valuable information for therapy planning, as ad-
ditional psychological distress may compromise the 
behavioural treatment of DF (15). 

In conclusion; in this large clinical sample of sub-
jects with severe dental fear, long-term avoidance in 
spite of need for dental care was related to more so-
cial and emotional consequences of dental fear and 
more psychological distress.
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Scanning electron microscopic 
and X-ray micro analysis on tooth 
enamel exposed to alkaline agents
Fabian Taube1, Frank Steiniger2, Sandor Nietzsche2,  Jörgen G. Norén3

Abstract 
 The background of this study comprises two clinical cases, where patients exposed 
to aerosols of an alkaline and surface active cleaning agent developed loss of enamel 
substance on their teeth, further resulting in loss of teeth and partially destroyed 
soft tissues. The alkaline cleaning agent consisted of potassium hydroxide and 
various surfactants. The purpose of this study was to investigate possible changes in 
morphology and composition in human teeth enamel exposed to alkaline solutions, 
by means of X-ray micro analysis (XRMA), FTIR-spectroscopic analyses and scanning 
electron microscopy (SEM). Extracted premolars, exposed to potassium hydroxide 
solutions and alkaline cleaning solution, were analyzed by means of XRMA and SEM.  
Enamel powder, exposed to cleaning solution, was analyzed by means of FTIR. The 
SEM analysis revealed an increased porosity of the enamel surface and partially loss of 
enamel substance after exposure to alkaline solutions. The XRMA analyses revealed a 
decrease in carbon concentration while phosphorous and calcium showed no marked 
changes. The FTIR analyses showed no significant changes in peak heights or peak 
positions for phosphate, carbonate or hydroxide. It was concluded that human teeth 
enamel exposed to alkaline solutions showed loss of organic substance, marked pores 
in enamel surface and loss of substance in the enamel surface.
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Alkaline, dental erosion, exposure, FTIR, occupational, SEM, XRMA
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Sammanfattning 

 Bakgrunden till studien består av två kliniska fall där patienterna exponerats för 
alkaliska aerosoler från ett ytaktivt rengöringsmedel och utvecklat skador på tänderna, 
tandförluster och delvis skadade mjukvävnader. Rengöringsmedlet bestod av kaliumhy-
droxid och olika ytaktiva ämnen. Avsikten med studien var att undersöka morfologiska 
och kemiska förändringar av human tandemalj exponerade för alkaliska lösningar med 
hjälp av röntgenmikroanalys (XRMA), FTIR-spektroskopiska analyser och svepelektron-
mikroskopi (SEM). Extraherade premolarer exponerades för lösningar av kaliumhydroxid 
och ett alkaliskt rengöringsmedel under olika tidsperioder, vilka sedan analyserades 
med XRMA och SEM. Pulveriserad emalj som exponerats för rengöringsmedlet under 15 
respektive 48 timmar analyserades med FTIR. SEM analysen visade en porös emaljyta 
efter exponering av alkaliska lösningar. XRMA analysen visade att koncentrationen av kol 
minskade i emaljen medan koncentrationen av fosfor och kalcium inte uppvisade några 
större förändringar. FTIR analysen visade inte några tydliga förändringar varken för fosfat, 
karbonat eller hydroxid, dvs. sammansättningen av apatitmineralet var oförändrad. Sam-
manfattningsvis uppvisade tänder exponerade för alkaliska lösningar förlust av organisk 
substans, tydliga porer i emaljytan och substansförluster i emaljens ytskikt.

Svepelektronmikroskopisk och röntgenmikroanalytisk 
undersökning av emalj som exponerats för alkaliska 
lösningar
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Introduction 
The background of this study comprises two clinical 
cases, where two workers in the car reconditioning 
industry developed erosive damage on their teeth, 
resulting in loss of teeth and partially destroyed soft 
tissues. As described in our earlier study (21), the 
workers had been exposed to aerosols of an alkaline 
cleaning agent for about 2-3 hours per day for two 
and a half years. The cleaning agents, hereafter de-
noted ACS, were based on potassium hydroxide and 
various surface active components.

Research on dental erosion has so far been fo-
cused on risk factors and consumption of acidic 
food and beverage (1, 13, 18, 19). Studies on specific 
occupational dental erosion are rare. Prevalence stu-
dies have been made on workers exposed to sulfuric 
or hydrochloric acid in battery industry and surface 
treatment industry in Africa, Asia and in the United 
States. A few studies have also been performed in 
Europe (2, 23). Increased prevalence for dental ero-
sion was found among battery workers and workers 
in the galvanizing industry (23). In a recent Swedish 
study, individuals professionally working with sili-
con based glue were investigated and a significant 
increase in erosion among workers exposed to vapor 
of acetic acid was found (7). Swimmers, wine tasters 
and ammunition manufactures have also been sug-
gested to have an increased prevalence for erosion; 
however, data are yet too limited to draw any defini-
tive conclusions about the prevalence of occupatio-
nal dental erosion for these occupations (23).

During erosion, acid and/or surface active agents 
have been found to interact with the surface of the 
mineral crystals, but only after they diffused th-
rough the plaque, the pellicle, and the protein/li-
pid coating of the individual crystals themselves. 
Alkaline solutions seem to have a strong capability 
in removing such organic matter (12). Exposure to 
aerosols consisting of alkaline and/or surface active 
agents might therefore result in enamel damage, in 
terms of loss of inorganic apatite mineral and or-
ganic components.

The present study draws on our preceding study, 
in which chemical properties of enamel surfaces ex-
posed to alkaline solutions were investigated by me-
ans of spectroscopic methods (21). The purpose of 
the present study was to investigate morphological 
and compositional changes on human teeth enamel 
exposed to alkaline solutions by means of scanning 
electron microscopy (SEM) and X-ray micro analy-
sis (XRMA). Additional FTIR- spectroscopic studies 
has also been undertaken.

Material and Methods
Chemicals
Potassium hydroxide solutions with concentrations 
of around 9 moles of OH-/dm3 (9M) were prepared 
by successively adding KOH-pastilles (Merck p.a.) to 
distilled water (Millipore) in a plastic bottle, while 
stirring. The final pH value in the equilibrated so-
lution was measured to around 15 at room tempe-
rature.

The alkaline cleaning agent (ACA) was provided 
from the distributor, and had a pH value of around 
14 at room temperature. For both solutions, pH was 
measured with a Jenway pH/mV Meter (model 3510, 
Essex, UK) general purpose glass bodied combination 
pH electrode, Jenway (3 M KCl), with 2 point calibra-
tion, 2 standard buffers for different pH. It should be 
mentioned that pH-measurements in very alkaline 
solutions are to be considered approximate.

Enamel samples and sample preparation
Premolars extracted for orthodontic reasons without 
any signs of developmental disturbances or caries in 
the enamel were collected for the analyses. The roots 
were cut off from the crowns which were mechani-
cally cleaned from plaque with pumice in water and 
exposed to approximately 20 ml of the alkaline solu-
tions in a plastic jar with a lid. 

The SEM analysis was carried out on in total ten 
crowns; two untreated, four exposed to alkaline clea-
ning agent and four exposed to KOH solutions for 
1, 2, 8 and 20 hours in room temperature, respecti-
vely. For the XRMA analyses, five tooth crowns were 
exposed to alkaline cleaning agent and five tooth 
crowns exposed to KOH solutions for 1, 2, 4 and 8 
hours, respectively. After exposure, the teeth were 
thoroughly rinsed in de-ionized water and air dried. 
For the XRMA analyses, 2 unexposed teeth served 
as controls.

Another 4 teeth were used for complementary 
FTIR-spectroscopic studies. Small amounts of ena-
mel powder samples, achieved by removing the out-
ermost layer of enamel from selected tooth surfaces 
with a diamond drill, were placed in sealed Eppendorf 
Tubes with potassium hydroxide or alkaline cleaning 
agent added, giving a total volume of 1.5 ml. During 
exposure, the Eppendorf Tubes were slowly shaken 
automatically. After exposure times of 15 and 48 hrs in 
KOH and cleaning agent respectively, the four powder 
samples was repeatedly washed with distilled water 
(Millipore) and centrifuged (DW41 Micro centrifuge, 
6000 rpm). Prior to the analyses, enamel powder was 
dried in air at room temperature.
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Scanning electron microscopy and X-ray 
micro analysis
The tooth samples were mounted on sample hol-
ders with carbon glue and coated with gold by va-
por deposition for SEM, and with carbon for XRMA 

analyses. The tooth samples were mounted on the 
holders in a way that ensured a correct angle for the 
XRMA in the instrument. The SEM examination 
was performed in a field emission scanning electron 
microscope (Gemini IMB, LEO 1530, Germany). The 

 Figure 1. SEM images of untreated enamel surface and after treatment for 1 hour with KOH and ACS.

a. Control enamel surface (magn. 100x; bar=100 μm).
b. Control enamel surface (magn. 1000x; bar=10 μm).
c. Enamel surface after treatment with KOH solution (magn. 100x; bar=100 μm).
d. Enamel surface after treatment with KOH solution (magn. 1000x; bar=10 μm).
e. Enamel surface after treatment with ACS (magn. 100x; bar=100 μm).
f. Enamel surface after treatment with ACS (magn. 1000x; bar=10 μm).
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by taking the logarithm of the ratio between the re-
ference and the sample spectrum. The spectrometer 
used was a Nicolet Magna-IR 560 equipped with a 
KBr beam splitter, a DTGS (deuterated triglycerine 
sulfate) detector and an insert cell for diffuse reflec-
tance spectroscopy. The measurements ranged bet-
ween 400 and 4000 cm-1. The compartment of the 
spectrometer was constantly purged with dry CO2-
free air. The diffuse reflectance technique was utili-
zed, in which the incident beam was allowed to be 
reflected off the ground sample towards an overhead 
mirror upon which the diffusely scattered rays were 
collected and measured in the detector. 

Ethical considerations
This study was approved by the Health Research 
Ethics Board of the University of Gothenburg. Teeth 
from patients requiring the extraction of maxillary 
first premolars, as part of their orthodontic treat-

enamel surface of the samples were analyzed with 
XRMA for the composition of C, Ca, P, and O in 
a Philips SEM 515 at 12 keV; EDAX DX4, ECON-
detector (Philips, Eindhoven, The Netherlands). 
For all measurements, the X-rays were detected by a 
window (150x200 µm) in a magnification of 650 and 
a tilt angel of 30 degrees. The penetration depth of 
the electron beam was estimated to 1.5 µm. On each 
tooth, four measurements were performed on four 
randomly chosen locations. The relative amounts of 
C, Ca, P, and O were calculated with a computerized 
program (Point Electronic DISS 2). 

FTIR-spectroscopic analyses
The enamel powder samples were mixed with KBr 
to a concentration of 0.5% and scanned 128 times 
with a resolution of 2.0 cm-1. The presented data is 
an average value. A sample holder filled KBr powder 
was used as a reference and the spectra were derived 

 Figure 2. SEM images of enamel surfaces after treatment for 2 and 8 hours with KOH solution.

a. Enamel surface after treatment for 2 hours (magn. 100x; bar=100 μm).
b. Enamel surface after treatment for 2 hours (magn. 1000x; bar=10 μm).
c. Enamel surface after treatment for 8 hours (magn. 1000x; bar=10 μm).
d. Enamel surface after treatment for 8 hours (magn. 2000x; bar=2 μm).
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ment, were used. The extracted teeth were stored in 
saline prior to exposure and final analysis with the 
techniques used.

Results 
Morphological studies of enamel surfaces
In Figure 1a and b, SEM-images on untreated ena-
mel surface appeared smooth with scratches and in 
higher magnification the perikymata with prism en-
dings could be seen. 
After one hour of exposure to KOH, the enamel sur-
face appeared evenly etched and the prisms, perpen-
dicular to the surface appeared as pores in the surface 
(Figs. 1c & d). After two hours of exposure, the enamel 
surface became more eroded and the prism pattern 
became more evident (Figs. 2a & b). Eight hours of 
exposure increased the porous character of the ena-
mel surface and the prism ends became deeper (Figs. 
3a & b). Loss of substance became apparent after 20 
hours exposure with larger areas of enamel loss.

After one hour of exposure to ACS, the enamel 
surface kept its normal appearance with perikyma-
ta, however, with an increased appearance of pores 
mainly located along the perikymata (Fig. 1e). In 
higher magnifications, an etch pattern was seen at 
the prism ends (Fig. 1f). After two hours of expo-
sure, the pores became larger in diameter and a mix-
ture of etch and loss of substance was seen on the 
enamel surface. The entire surface appeared more 
or less porous to its character (Figs. 2c & d). After 
eight hours of exposure, the same pattern was seen, 
however, with more extensive loss of parts of the 
enamel surface, resulting in deeper craters in prism 
ends (Figs. 3c & d). After 20 hours of exposure, the 
enamel surface started to show signs of loss of ena-
mel substance in the surface. In general, the morp-
hological changes seen in the enamel surface were 
more marked compared to surfaces exposed to the 
KOH-solution.

taube et al

 Figure 3. SEM images of enamel surfaces after treatment for 2 and 8 hours with ACS.
a. Enamel surface after treatment for 2 hours (magn. 100x; bar=100 μm).
b. Enamel surface after treatment for 2 hours (magn. 1000x; bar=10 μm). 
c. Enamel surface after treatment for 8 hours (magn. 1000x; bar=10 μm).
d. Enamel surface after treatment for 8 hours (magn. 2000x; bar=2 μm).
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 Figure 4 Charts for the mean values and standard deviations 
measured with XRMA in enamel after treatment with KOH 
ACS=Alkaline cleaning solution and Ctrl=untreated enamel, 
after 1, 2, 4 and 8 hours exposure, respectively. The standard 
deviations are given as standing bars for the controls and 
hanging bars for the tests. a) C=Carbon and O=oxygen. b) 
P=phosphorous and Ca=calcium. c) The ratios Ca/P and Ca/C.

Elemental composition of enamel by XRMA
Carbon and oxygen
As illustrated in figure 4a, irrespective of media 
and length of exposure, the carbon concentration 
decreased to a near constant level, from around 14 
weight %, down to 2-3 weight %, indicating a fast 
initial removal of organics within the first hour of 
exposure. In case of oxygen, there is a smaller, but 
clear decrease upon exposure. However, there is no 
clear correlation with time of exposure. For enamel 
samples exposed to ACS, a marked decrease was 
found after one hour of exposure. After two and four 
hours of exposure, the oxygen content increased and 
remained constant.

Phosphorous and calcium
As can be seen in figure 4b, no significant changes 
were seen in the relative content of phosphorous 
after exposure to KOH or ACS, compared with con-
trols. The small variations in phosphate content 
might be explained by the natural variation in sur-
face composition between various teeth. The signi-
ficant increase in relative calcium content is an ef-
fect of decrease in relative carbon content as seen in 
figure 4a. The pattern of the non-linear trend seems 
to be correlated with the trend in oxygen content, as 
seen in figure 4a.

The ratios Ca/P and Ca/C
There was no alteration in the Ca/P ratio as a func-
tion of exposure to either KOH or ACS (Fig. 4c). Ho-
wever, as a consequence of the correlation mentio-

 Figure 5 FTIR spectra of novel human enamel powder 
and powder exposed to KOH-solutions at 15 and 48 hours, 
respectively.

!

a

b

c
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ned earlier, the Ca/C ratio was considerably higher 
after exposure to KOH or ACS (Fig. 4c). The highest 
values were found after one hour in ACS, followed 
by a decrease, which reached its lowest value after 
four hours of exposure. After eight hours an increase 
was seen. Exposure to ACS resulted in similar chan-
ges, however, with the lowest values after 1 hours of 
exposure.

FTIR-spectra of enamel apatite mineral
In Figure 5, the peaks at about 1040 and 958 cm-1 
correspond to the υ3 antisymmetric PO stretching 
mode and the υ1 symmetric stretching mode of the 
phosphate, PO4 3-, group, respectively (5, 6). The ab-
sorption bands at around 1410-1420 and 1450-1460 
cm-1 are attributed to the υ3 mode of the carbonate 
group, CO3 2-, at two different sites (5, 6, 15, 16). The 
absorption bands in the region of 1532 and 1673 cm-1 
have been attributed to amide bending vibrational 
modes of proteins, in the organic matrix (20). 
As for the enamel apatite powder samples exposed 
to ACS in the preceding paper (21), no significant 
changes could be detected in enamel apatite powder 
exposed to KOH-solutions, either in peak heights or 
peak positions, indicating that there is no detectable 
decrease or change in symmetry of phosphate, car-
bonate and hydroxide in the enamel.

Discussion
This study shows that enamel exposed to alkaline 
solutions, at pH values around 14-15, affects the ena-
mel surface and results in significant loss of organic 
material, already within one hour of exposure.

The surface appearance found in the SEM ana-
lyses differs from that found after acid etching (17). 
The surface can best be described as having a general 
roughening, with areas with a more distinct appea-
rance of the prisms and with minor surface changes. 
Upon increased exposure times, there was a tenden-
cy towards an appearance with less distinct prisms, 
followed by a loss of enamel substance. The effect 
of exposure to alkaline solutions appears to be a de-
gradation of the enamel surface. Even if the surface 
appearance in the early stages of exposure to alka-
line solutions resembled those after acid etching, i.e. 
an orientation dependent etch pit penetration and 
dissolution of apatite, the mechanisms apparently 
are different (8-9). It is possible that the alkaline so-
lutions used in this study act in dissolving organic 
contents, including parts of the protein rich matrix 
surrounding the prisms. As a result, apatite prisms 
may be lost from the enamel surface without any 

chemical alterations of the inorganic apatite itself. 
The FTIR measurements performed in this study 
give no evidence on chemical alterations of the apa-
tite crystals. Thus, the fast initial decrease in carbon 
content after one hour exposure may be a result of 
removal of remnants of the pellicle at the surface 
enamel and also organic content of the enamel. 

Since neither the XRMA analysis nor the FTIR-
spectroscopic analyses could reveal any detectable 
decrease in phosphate in the enamel, it seems that 
any erosion of the apatite mineral is nonselective.

In our preceding study, elemental composition of 
enamel surfaces exposed to alkaline solutions was 
analyzed by means of XPS (21). Here a clear trend 
of a decrease in carbon content at the surface of 
enamel as a function of time of exposure was found. 
Furthermore, the rate of the decrease was initially 
higher when enamel surfaces were exposed to ACS 
compared to when exposed to KOH solutions with 
similar alkalinity. While XPS only measurers to 
some 3-5 nm in depth, XRMA measures to a depth 
of about 1.5 µm. Possibly, the trend seen for carbon 
in both methods reflect that surface reactions with 
a depth of only a few nm are the most important 
reactions in explaining the chemical and morpho-
logical changes seen under the present conditions. 
Also, the more marked morphological changes seen 
at enamel surfaces exposed to the ACS do comply 
with the findings from the XPS-analyses i.e. that the 
presence of surfactants in the ACS add to a faster ini-
tial degradation of the dental biofilm, at least under 
the conditions studied, i.e. at pH 14-15. Possibly, the 
surfactants in the ACS used in the present study act 
in a similar fashion as sodium lauryl sulfate (SLS) in 
removing plaque and pellicle (3). 

The non-linear trend of the oxygen content and 
the small variations in phosphate may to some ex-
tent be explained by the natural variation in both 
surface and subsurface composition between diffe-
rent teeth (10, 14, 22).

Clinical significance
Plaque is known to significantly inhibit dental ero-
sion on enamel (4). Of even more importance may 
be the acquired pellicle, since it has a protective ef-
fect against acid erosion by acting as a diffusion bar-
rier (11, 25). Exposure to aerosols with capability to 
remove any organic layer may therefore increase the 
risk of dental erosion from acidic foods and bevera-
ges. In an in vitro study, abraded enamel samples, 
exposed to demineralization processes, were found 
to form deeper lesion depths and a greater loss of 
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mechanical properties compared with un-abraded 
samples (24). Therefore, special attention and pre-
ventive measurements are necessary for patients 
exposed to alkaline solutions and/or various surfac-
tants. 
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Eating disorders and signs and 
symptoms of temporomandibular 
disorders
A matched case-control study
Ann-Katrin Johansson1, Anders Johansson2, Lennart Unell3,
Claes Norring4, Gunnar E Carlsson5

Abstract 
 The aim of the study was to examine signs and symptoms related to 
temporomandibular disorders (TMD) in patients with eating disorders (ED) and to 
compare the prevalence with that in sex- and age-matched controls. During a 12-month 
period, all patients (n=65) who accepted and initiated psychiatric/medical outpatient 
treatment in an Eating Disorder Clinic/Erikbergsgården, Örebro, Sweden were invited to 
participate in the study. Of the ED patients, 54 (83 %) accepted participation. ED patients 
and controls underwent a comprehensive TMD questionnaire and clinical examination. 

Reported symptoms such as headache, facial pain, jaw tiredness, tongue thrusting, 
and lump feeling in the throat as well as dizziness, concentration difficulties and sleep 
disturbances were all significantly more prevalent among ED patients compared to 
controls. There was also a significantly higher prevalence of clinical TMD signs in the ED 
patients.

Analyses within the ED group showed that those who reported self-induced vomiting 
reported significantly more heavy feeling in the head, nausea and snoring. Those with 
binge eating reported significantly more heavy feeling in the head, facial pain, dizzy 
feeling and concentration difficulties. No significant differences regarding subjective 
symptoms and clinical signs of TMD were found within the ED group with respect to 
duration of ED. 

In conclusion, orofacial pain and TMD related signs and symptoms are significantly 
more common in ED patients than in matched control subjects. Special emphasis 
should be made to those who reports vomiting and/or binge eating behaviors. 

Key words  
Eating disorders, dizziness, headache, orofacial pain, prevalence
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Ann-Katrin Johansson, Anders Johansson, Lennart Unell, Claes Norring, Gunnar E Carlsson

Sammanfattning 

 Syftet med studien var att undersöka kliniska och självrapporterade symtom på käk-
funktionsstörning (temporomandibulära besvär, TMD) hos patienter med ätstörningar 
(ED) jämfört med ålders- och könsmatchade kontroller.  Alla patienter (n=65) som under 
en 12 månaders period accepterade och påbörjade psykiatrisk/ medicinsk dagvård på 
ätstörningsenheten i Örebro Eriksbergsgården, Sverige inviterades att delta i studien. 54 
(83 %) av ED-patienterna accepterade att delta. ED-patienter och kontroller genomgick 
en bettfysiologisk klinisk undersökning och svarade på ett frågeformulär. Rapporterade 
symtom såsom huvudvärk, ansiktssmärta, trötthetskänsla i käkarna, tungpressning, 
klumpkänsla i halsen liksom yrsel, koncentrationssvårigheter och sömnstörningar var 
alla signifikant mer vanliga hos ED-patienter jämfört med kontroller. Kliniska symtom på 
TMD var också signifikant mer vanliga i ED-gruppen. Analys inom ED visade att de som 
rapporterade självinducerad kräkning hade signifikant mer tyngdkänsla i huvud, kvälj-
ningar och snarkning. Individer som rapporterade hetsätning uppgav signifikant mer 
trötthetskänsla i käkarna, ansiktssmärta, yrsel och koncentrationssvårigheter.  

Sammanfattningsvis är orofacial smärta och TMD-relaterade symtom signifikant 
vanligare hos patienter med ätstörningar jämfört med matchade kontroller. Speciell 
uppmärksamhet ska ägnas de patienter som rapporterar självinducerad kräkning och/
eller hetsätning.

Ätstörningar och symtom på käkfunktionsstörning: 
En matchad fall- och kontrollstudie 
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Introduction
Eating disorders (ED) are psychosomatic diseases, 
which are associated with numerous severe physio-
logic and somatic complications. Oral health pro-
blems and disabilities (e.g. dental caries and erosion, 
impaired salivary function, parotid gland enlarge-
ment) are common findings with ED and many of 
the oral signs or symptoms, either singly or in com-
binations, are relatively specific for this group of 
patients (19, 33). Treatment, therefore, needs to take 
a multi-disciplinary approach, and would ideally in-
clude not only psychiatric and medical teams, but 
also dental healthcare providers (28).  

ED are classified under three main diagnoses, viz. 
anorexia nervosa (AN), bulimia nervosa (BN), and 
eating disorder not otherwise specified (EDNOS) 
(2). Common to all ED is a specific psychopathology 
of over-evaluation of eating, shape and weight, and 
their control (11). In addition, AN is characterized 
mainly by underweight and food restriction and BN 
by binge eating and inappropriate compensatory be-
haviors, viz. self-induced vomiting, use of laxatives 
and excessive exercise. The EDNOS category is hete-
rogeneous and not clearly defined (32). ED are also 
characterized by considerable diagnostic flux, with 
two-thirds of patients having their ED diagnosis 
changed within 30 months and only a minority no 
longer diagnosed (27). In combination with the in-
definiteness of the EDNOS category, the diagnostic 
instability lies at the root of the current intense de-
bate about the classification and definitions of ED 
(36). ED also shows a considerable co-morbidity 
with other psychiatric disorders, mainly affective 
and anxiety disorders and substance abuse (3).

In a long-term perspective (> 30 years) an in-
crease in the incidence of ED is likely (16). Current 
knowledge estimate the incidence of AN to 8 new 
cases/year per 100,000 people, with the correspon-
ding figure for BN being 12 (20). Norwegian studies 
have estimated the total lifetime prevalence of ED to 
8.7 % among the general female population (5). Se-
vere and sometimes mortal somatic complications 
such as heart and lung problems, hypoglycemia and 
suicide are relatively common in ED. AN is one of 
the psychiatric disorders with the highest mortality 
rate (17).

In the dental literature on ED, the interest during 
the last decades has focused on the associated ero-
sion of teeth (19, 23, 33, 35), whereas facial pain and 
other aspects of oral health have received less atten-
tion (8, 10, 14). However, oral manifestations of ED 
may have a negative impact on several aspects of oral 

health and their treatment and prevention can be 
important for the overall management and progno-
sis of ED patients (4, 25). There is lack of knowledge 
and clinical experience of ED among dentists, and 
education in this area of dental practice is needed to 
improve the quality of care, e.g. primary, secondary 
and tertiary prevention, which dentists can provide 
to ED patients (22).

Orofacial pain and signs and symptoms of tem-
poromandibular disorders (TMD), characterized as 
musculoskeletal pain conditions in the face and/or 
the temporomandibular joint, have been demon-
strated in practically all examined populations, 
though the variation in prevalence has been wide (6, 
24). Lately, several studies have described co-morbi-
dity between TMD and chronic symptoms, such as 
headache and neck pain, general health and psycho-
somatic conditions (1, 21, 34, 38). 

A few studies have suggested that ED patients may 
have an increased prevalence of chronic orofacial 
pain and associated symptoms but without conclu-
sive explanations to possible mechanisms for these 
findings (10, 14). Self-induced vomiting, a type of 
purging behavior, binge eating and duration of the 
ED could also be factors which promote orofacial 
pain symptoms. It would therefore be of interest to 
further explore the possible coexistence between ED 
and signs and symptoms associated with TMD. 

The aim of the present study was thus to examine 
signs and symptoms related to TMD in patients with 
ED and to compare the prevalence with that in sex- 
and age-matched controls. It was hypothesized that 
ED patients would exhibit more signs and symp-
toms than controls. 

Material and Methods 
Patient group
During a 12-month period (1 January, 2005 to 31 De-
cember, 2005) a total of 65 patients accepted and ini-
tiated psychiatric/medical outpatient treatment for 
ED at the Eating Disorder Clinic, Eriksbergsgården, 
Örebro County Council, Örebro, Sweden. The ED 
diagnoses were made by the expert team at the clinic 
consisting of medical doctors, psychiatrists and 
psychologists. All 65 patients were invited to parti-
cipate in the study and of these 54 (83 %) accepted 
to participate in connection with their first somatic 
examination. 

The mean age of the 54 participants was 22 ye-
ars (range 10–50 years) and 50 of them (93 %) were 
female. The ED diagnosis and other relevant data 
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for each patient were retrieved from the medical 
file. The distribution of ED diagnoses among the 
patients was: AN 28 %, BN 14 % and EDNOS 58 %. 
The mean duration of the ED was 4.5 years (range 
0.3–35 yrs) and 61 % of the patients had been sick for 
more than one year. 

Eleven of the 65 initially selected patients did not 
accept to participate in the study ( = 20.5 yrs, range 
14–38, all women). Among the non-participants the-
re were 4 AN and 7 EDNOS. The reason for not ac-
cepting to be examined was: consider herself not to 
have any dental problem (1), failed to come to the 
appointment (1), did not have the time (3), did not 
want (6), e.g. long travel time, did not like to answer 
questions etc. There was no statistically significant 
difference regarding age, gender and ED diagnoses 
between the non-participants and the study ED 
group.

Control group
A control group of 54 subjects matched for sex and 
age was selected from the ordinary revision patients 
at a Public Dental Health Clinic, Hertig Karl, Örebro 
County Council, Örebro. The selection was carried 
out from the consecutive list of patients which were 
to be given an appointment for ordinary check-up. 
The matching of the controls was based on gender 
and date of birth. The sex-and age-matched controls 
were examined during the spring of 2006.

Exclusion criteria: In order to identify and exclude 
patients with risk for having ED among the controls, 
the Symptom Index of the Eating Disorder Invento-
ry-2 (EDI-2) was used in each control subject (29). 
The EDI-2 is a 91-item questionnaire that is widely 
used in the study of eating disorders, and genera-
tes 11 subscales: three subscales of central symptoms 
(the symptom index, i.e. drive for thinness, bulimia, 
body dissatisfaction) and eight subscales of psycho-
logical correlates of eating disorders (the psychologi-
cal index, i.e. ineffectiveness, interpersonal distrust, 
interoceptive awareness, asceticism, perfectionism, 
social insecurity, maturity fears and impulse regula-
tion). In the present study only the symptom index 
was used. Among the 54 controls first selected, 2 sub-
jects with risk for ED were found i.e. a score above 14 
according to the EDI-2 index. These were excluded 
from the control group and two additional controls 
were selected, evaluated with EDI-2 and found to be 
suitable for inclusion. 

The study was approved by the Ethics Commit-
tee in the Örebro region, and informed consent was 

 Table 1. Questions on TMD and related symptoms included 
in the questionnaire. Response alternatives were: A = never or 
seldom; B = one or several times a month; C = one to several 
times a week; D = everyday.

obtained from all patients and controls. In cases of 
children, parental consent was also obtained. As an 
incentive for participation in the study, all control 
subjects were offered cinema tickets and/or a free 
ordinary dental recall examination. 

Questionaire
A questionnaire was constructed in collabora-

tion with the staff at the ED-clinic and comprised 
196 questions on general and oral health. The same 
questionnaire was given to the controls except for 
20 questions specifically related to ED. Included in 
the questionnaire for both groups were 23 questions 
related to TMD (Table 1). The complete questionn-
aire was tested on a group of 5 subjects, re-evaluated 
and improved.  Both ED patients and controls were 
supervised / helped if needed, by a specially trained 

Orofacial symptoms

Do you have pain in the face or jaws?
Do you have pain during movements of the lower jaw or when 
chewing
Do you have difficulties in wide opening or biting over large 
items?
Do you have a feeling of tiredness in the jaws?
Do you experience clicking from your TMJ’s?
Do you experience grating sounds from your TMJ’s
Does your lower jaw lock  
Do you bite or grind your teeth daytime
Do you press or grind your teeth nighttime?
Do you thrust the tongue against the teeth or the palate 
daytime?
Do you thrust the tongue against the teeth or the palate 
nighttime?
Do you experience problems when chewing?
Do you feel tense in the jaws when you wake up in the morning?

General symptoms

Do you have headache?
Do you experience heavy feeling in the head?
Do you have a feeling of a lump in the throat?
Do you have nausea?
Do you feel dizzy?
Do you have concentration difficulties?
Do you have ringing in the ears?
Do you have difficulties to sleep?
Do you snore?
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dental assistant, to complete the questionnaires. The 
examiners were blinded from the result from the 
medical history (including for example ED diagno-
sis) and the results from the questionnaires for both 
ED-patients and controls.

Clinical examination
The clinical examination of the patients was per-
formed at the specialist clinic for ED in an ordi-
nary medical examination room with mobile dental 
equipment. The controls were examined using the 
operating light from the same mobile equipment 
in an ordinary dental clinic. A comprehensive clini-
cal TMD examination was carried out both in ED 
patients and controls by a TMD specialist (AJ), fo-
cusing on signs of pain and/or dysfunction of the 
temporomandibular joints (TMJs), the masticatory 
muscles and jaw movements (7). Helkimo’s Anam-
nestic and Clinical Dysfunction Indices (18) were 
calculated based on the questionnaire and the clini-
cal examination.

Diagnosis
Diagnosis was made according to the epidemiologi-
cal variable TMD-S subsequently termed TMD pain 
(30). The TMD pain diagnosis is made according 
to a positive response to either or both of the two 
questions: 1) Do you have pain in your temples, face, 
jaw joint, or jaws once a week or more? or 2) Do 
you have pain when you open your mouth wide or 
chew, once a week or more? (31). In order to calculate 
TMD pain, the questions on headache, facial pain 
and pain on mandibular movement/chewing were 
dichotomized into two categories: 1) Pain one or se-
veral times a month, seldom or never; and 2) Pain 
one to several times a week or daily. 

Statistical methods
Differences between ED patients and controls were 
analyzed with the Wilcoxon Signed Ranks Test (Sta-
tistical Package for Social Sciences, SPSS ver. 15). 
Differences within the ED group were tested with 
the Mann-Whitney Test; p-values < 0.05 were con-
sidered statistically significant. Duration of ED was 
dichotomized to ≤ 1 year and > 1 year. Only those 
who reported present vomiting were included in 
the vomiting group. Binge eating was classified ac-
cording to an affirmative answer to the question 
“Do you sometimes lose control over what and how 
much you eat?” Separate analysis within the ED gro-
up was made with respect to self-reported vomiting, 
binge eating and duration of ED. 

Results
Questionnaire
Facial pain, jaw tiredness, tongue thrusting, and 
lump feeling in the throat, headache and a number 
of general symptoms were reported more frequently 
by the ED patients than the controls (Tables 2 and 
3). Approximately half of the ED patients compared 
to only some 10 % of the controls complained of 
frequent dizziness, sleep disturbance and concen-
tration difficulties. 
TMD pain was diagnosed in 28 ED patients (48 %) 
and 11 controls (20 %) (p = 0.04). Maximum ope-
ning capacity of the mouth was significantly lower 
among ED patients (  = 52 mm, SD = 5.6) compared 
to controls ( = 54 mm, SD = 5.4) (p = 0.043). TMD 
signs and symptoms according to the Helkimo indi-
ces were significantly higher in the ED patients com-
pared to the controls (AI, p = 0.05; DI, p = 0.009) 
(Fig. 1).

 Table 2. Table 2. Distribution in % of reported orofacial 
symptoms among 54 subjects with ED and 54 controls matched 
for sex and age. A = never or seldom; B = one or several times a 
month; C = one to several times a week; D = everyday.

Orofacial Symptoms  Group A B C D P

Facial pain ED 59 28 4 9 0.004
 Control 87 9 4 0 
Pain on mandibular movement ED 82 6 7 6 NS
 Control 91 7 0 2 
Difficulties in wide opening ED 85 6 6 4 NS
 Control 89 4 2 6 
Tiredness in the jaws ED 59 20 9 11 0.01
 Control  80 11 7 2 
Clicking from TMJ’s ED 64 25 2 9 NS
 Control 74 17 4 6 
Grating sounds from TMJ’s ED 91 4 2 4 NS
 Control 98 2 0 0 
Locking of TMJ ED 96 4 0 0 NS
 Control 87 8 2 4 
Tense in the jaws in the ED 68 11 11 9 NS
morning Control 74 17 4 6 
      

Function/Parafunctions      

Bruxism – daytime ED 61 17 7 15 NS
 Control 68 13 13 6 
Bruxism – nighttime ED 65 4 17 15 NS
 Control 72 11 9 8 
Tongue thrusting daytime ED 50 15 17 19 0.01
 Control 68 15 11 6 
Tongue thrusting at night ED 65 17 6 13 0.001
 Control 89 8 4 0 
Chewing problems ED 85 2 9 4 NS
 Control 93 6 0 2 
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Analyses within the ED group showed that those 
who reported vomiting (n = 18) compared to those 
who did not (n = 36) reported significantly more 
heavy feeling in the head (p=0.025), nausea (p=0.01) 
and snoring (p=0.019). Those who reported binge 
eating (n=31) compared to those who did not (n=23) 
reported significantly more heavy feeling in the 
head (p=0.043), facial pain (p=0.047), dizzy feeling 
(p=0.042) and concentration difficulties (p=0.002). 
No significant differences regarding subjective 
symptoms and clinical signs of TMD were found 
within the ED group with respect to duration of ED 
more (n=33) or less/equal to 1 year (n=21).  

 Table 3. Distribution in % of reported general symptoms 
among 54 subjects with ED and 54 controls matched for sex and 
age. A = never or seldom; B = one or several times a month; C = 
one to several times a week; D = everyday.

 Figure 1 A. Distribution of the anamnestic index (AI) (18) in 54 patients with eating disorders (ED) and 54 controls matched for sex 
and age. AI 0 = no symptoms; AI I = mild symptoms; AI II = severe symptoms (A).

General symptoms Group A B C D P

Headache ED 35 19 35 11 0.02
 Control 39 43 19 0 
Heavy feeling in the head ED 24 26 33 17 0.001
 Control 46 33 20 0 
Lump feeling in throat ED 52 28 9 11 0.006
 Control 83 9 4 4 
Nausea ED 63 15 11 11 0.047
 Control 80 11 4 6 
Dizziness ED 22 28 32 19 0.001
 Control 63 26 7 4 
Concentration difficulties ED 22 17 26 35 0.001
 Control 57 32 7 4 
Ringing in the ears ED 54 24 9 13 NS
 Control 69 20 2 9 
Sleep disturbance ED 26 30 26 19 0.001
 Control 54 33 9 4 
Snoring ED 63 24 6 7 NS
 Control 76 9 6 9 
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Discussion
The ED patients had a higher prevalence of facial 
pain and signs and symptoms of TMD than sex- and 
age-matched controls. The results corroborated re-
cent findings of the coexistence of signs and symp-
toms associated with chronic facial pain among ED 
patients (10, 14). Thus, to the list of conditions de-
monstrating co-morbidity between TMD signs and 
symptoms such as headache, neck pain, impaired 
general health and psychosomatic conditions (1, 21, 
34, 38), ED might also be added. 

Facial pain and jaw tiredness were significantly  
more common in ED patients compared to controls 
but there was no difference in TMJ-related symp-
toms such as clicking/grating sounds or locking of 

TMJ. It is therefore likely that the TMD symptoms 
presented by the ED patients are of muscular origin.

Reported bruxism did not differ significantly 
between the groups but tongue thrusting, another 
form of parafunction, was significantly more often 
reported by ED patients than controls. As tongue th-
rusting is common in individuals with symptoms of 
somatization, anxiety and depression (12), it would 
be expected to be more frequent in ED patients as 
was the case in this study. 

A recent Israeli study (10) also observed more 
pain symptoms in ED patients compared to con-
trols. That study also found significant difference re-
garding clinical signs of TMD between ED patients 
who vomited and those who did not. Our study did 

 Figure 1 B. Distribution of the clinical dysfunction index (DI) (18) in 54 patients with eating disorders (ED) and 54 controls 
matched for sex and age. DI 0 = clinically symptom free; DI I = mild dysfunction; DI II = moderate dysfunction; DI III = severe 
dysfunction (B).
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also find certain differences in patients with specific 
behaviors, i.e. self-reported vomiting and binge ea-
ting, in relation to TMD and general symptoms but 
not in relation to the duration of ED. The somewhat 
different results between the studies might be explai-
ned by the different composition of the samples re-
garding ED diagnoses and the fact that the patients 
in the Israeli study were hospitalized and thus pro-
bably more severely ill than the patients in our study. 
From our results, it may therefore be concluded that 
ED patients generally have a higher risk (or tendency 
for comorbidity) for TMD and related problems and 
that purging behaviors, like vomiting, and binge ea-
ting possibly further enhance that risk/comorbidity. 

Since ED’s are psychosomatic diseases, psycholo-
gical factors are one important part of the etiology 
(16). The high prevalence of sleep disturbances and 
concentration difficulties reported by the patients 
indicate psychological problems. 

The studied ED patients constitute 83 % of the po-
tential sample. With respect to the severe problems 
these patients often have, the participation rate can 
be considered acceptable. There was no difference as 
regards age, gender or ED diagnoses between parti-
cipating and non-participating patients. It is proba-
ble that the examined group is largely representative 
for the total group of ED patients at the clinic and its 
catchment area in the middle of Sweden.

Approximately half of the ED patients and a quar-
ter of the controls had a diagnosis of TMD pain diag-
nosis based on questions of frequency of headache, 
facial pain and pain on mandibular movement. A po-
sitive response to any of these symptoms occurring 
one or more times weekly has been shown to have a 
high validity when comparing TMD pain with the 
Research Diagnostic Criteria for TMD (RDC/TMD) 
(9); the short-term sensitivity and specificity were 
0.98 and 0.90, respectively (30). The original TMD 
pain diagnosis was based on the previously-mentio-
ned two questions (30). In our study, the question 
on headache did not distinguish between temple lo-
cation and other locations and could therefore give 
an overestimation. In the clinical examination by the 
TMD specialist, location of headache was checked 
and the majority of subjects who reported headache 
indicated the temple region. It has also been shown 
that there is evidence for a diagnostic and behavioral 
overlap between headache and TMD (13, 37). There-
fore our data on TMD pain should be comparable re-
garding validity. The Helkimo indices also presented 
significantly higher prevalences of TMD signs and 
symptoms in the ED patients than in the controls

The relatively high prevalence of TMD signs and 
symptoms also in the control group might partly be 
explained by the fact that young women comprised 
the great majority, a group that has demonstrated 
high prevalence of TMD signs and symptoms in epi-
demiological studies (24, 26). 

The hypothesis that ED patients would present 
more TMD-related signs and symptoms compared 
to controls matched for sex and age was verified, 
which indicates that patients with ED should also 
be examined for orofacial pain and associated signs 
and symptoms. Special emphasis should be made to 
those who report purging behaviors and/or binge 
eating. Adequate treatment of these signs and symp-
toms may be important for the overall management 
of ED patients (4).  

From this study, it may be concluded that ED pa-
tients generally have a higher risk (or tendency for 
comorbidity) for TMD and related problems and 
that purging behaviors, like vomiting, and binge ea-
ting possibly further enhance that risk/comorbidity.
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Temporomandibular disorder pain 
in adult Saudi Arabians referred for 
specialised dental treatment
Mohammad Al-Harthy1,2, Awwad Al-Bishri1, Ewacarin Ekberg2, Maria Nilner2

Abstract 
 The aim of this study was to determine the frequency of Temporomandibular 
Disorders (TMD) pain in Saudi Arabians, aged 20–40, who were referred to the Specialist 
Dental Centre in Makkah. The material included 325 patients (135 males, 190 females) 
who answered a history questionnaire. Patients reporting TMD pain in the last month 
were offered a clinical examination. History questionnaires and clinical examinations 
were done according to the Arabic version of the Research Diagnostic Criteria for TMD 
(RDC/TMD).

Fifty-eight patients (18%) reported TMD pain; 46 were clinically examined. Mean age 
of clinically examined TMD pain patients was 30 ±7 years with a male-female ratio of 
1:6 (P < 0.001). All TMD pain patients had a diagnosis of myofascial pain, and 65% had 
diagnoses of arthralgia or osteoarthritis. Headaches or migraines in the last 6 months 
and headaches in the last month were reported in high frequencies in the TMD pain 
group, 93% and 71% respectively, with differences (P < 0.001) between the TMD pain 
and non-TMD pain groups. Graded Chronic Pain Scale assessments classified 45% of the 
TMD pain patients in grade I, 53% in grade II, 2% in grade III, and 0%  in grade IV. Severe 
depression scores were found in 38% of the TMD pain patients and severe somatisation 
scores in 60% with differences (P < 0.001) between the TMD pain and non-TMD pain 
groups. 

In conclusion, the study found a frequency of TMD pain in this Saudi Arabian cohort of 
18%. The TMD pain group presented high scores of depression and somatisation but low 
disability grades on the Graded Chronic Pain Scale.

Key words  
Temporomandibular disorders, RDC/TMD, Saudi Arabia, epidemiology

1 Specialist Dental Centre, Al-Noor Specialist Hospital, Holy Makkah, Saudi Arabia
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Sammanfattning 

 Syftet med denna studie var att fastställa frekvensen av Temporomandibulär Dysfunk-
tion (TMD) och smärta hos saudiaraber i åldern 20 - 40, som remitterats till specialis-
tandvårdskliniken i Mecka. Materialet bestod av 325 remitterade patienter (135 män, 190 
kvinnor) som besvarade ett anamnestiskt frågeformulär och patienter som rapporterade 
TMD-smärta erbjöds kliniskt undersökning. Frågeformuläret och den kliniska undersök-
ningen utfördes enligt i den arabiska versionen av Research Diagnostic Criteria för TMD 
(RDC/TMD). 

Resultaten visade 58 patienter (18%) som rapporterade TMD-smärta, varav 46 under-
söktes kliniskt. Medelåldern på de undersökta patienterna var 30 ± 7 år och relationen 
män och kvinnor var 1:6 (P < 0.001). Alla patienter med TMD-smärta hade diagnosen 
myofasciell smärta och 65% hade dessutom diagnoserna artralgi eller osteoartrit. Både 
huvudvärk eller migrän de senaste 6 månaderna och huvudvärk den senaste månaden 
rapporterades i höga frekvenser i gruppen med TMD-smärta, 93% och 71% med skillnader 
(P < 0.001) mellan gruppen med och utan TMD-smärta Smärta enligt Graded Chronic Pain 
Scale  rapporterades vara grad I i 45%, grad II i 53%, grad III i 2% och inga i grad IV. I 38% 
hos TMD-patienterna med smärta fanns höga värden på skalan för depression och 60% 
hade höga värden på skalan för somatisering med skillnader (P < 0.001) mellan gruppen 
med och utan TMD-smärta.

Sammanfattningsvis, visade studien en frekvens av TMD-smärta i den saudiarabiska 
kohorten, på 18%. I gruppen med TMD-smärta fanns höga värden på depression, somati-
sering men låga värden enligt Graded Chronic Pain Scale. 

Temporomandibulär dysfunktion och smärta hos 
vuxna saudiaraber remitterade för specialisttandvård
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Introduction
The American Dental Association suggested the term 
temporomandibular disorders (TMD) to describe a 
cluster of related disorders characterised by (i) pain 
in the pre-auricular area, the temporomandibular 
joint (TMJ), or the muscles of mastication and (ii) 
limitation or deviation in the mandibular range of 
motion and noises in the TMJ during mandibular 
function (16). Epidemiological studies on TMD have 
been done in several countries worldwide. TMD 
pain appears to be 1.5–2 times more common in wo-
men than men (30, 47) and is a condition in young 
and middle-aged adults (30, 31, 47) and in children 
and adolescents (34, 39, 48). Several epidemiological 
studies of TMD were done in Saudi Arabia (2, 4-7, 
19-24, 27, 37, 40, 51). These studies mainly examined 
signs and symptoms in relation to parafunctional 
habits and/or occlusal characteristics. Most of these 
studies included children and adolescents, 1 study fo-
cused on a population of male dental students, ages 
20–29. About one-third had signs and symptoms of 
TMD, but no TMD diagnoses were described in that 
study (40).
In Saudi Arabia, dental health care services are di-
vided into 3 levels: (i) primary health care provided 
by dental clinics in primary health care centres, (ii) 
dental departments in public hospitals, and (iii) 
specialist care provided by 1 specialised dental cen-
tre in every city. Level 3 receives patients who need 
more specialised dental care; they are referred from 
the dental departments in the public hospitals. The 
Saudi Council for Health Specialties accredits the 
Makkah Specialised Dental Centre as a training cen-
tre for specialist training of Saudi board students in 
restorative dentistry. The Dental Centre has all den-
tal specialties except TMD/orofacial pain. In Saudi 
Arabia, no specialised clinic covers management of 
TMD and orofacial pain; the patients receive care 
from various specialties such as oral surgery, prost-
hodontics, and orthodontics. 

In the past, examining signs and symptoms was 
the preferred way to study epidemiology of TMD 
without diagnoses of subgroups of TMD. Absence 
of taxonomic homogeneity among various studies 
limits comparisons of data from many epidemiolo-
gical studies (17, 18). The Research Diagnostic Criteria 
for TMD (RDC/TMD) (17) were introduced as an 
initial step to address these shortcomings. They were 
intended primarily for research purposes, allowing 
standardised methods for gathering relevant data 
and making possible comparison of findings among 
diverse clinical investigators (17). Use of reliable di-

agnoses is critical in establishing a clinical condition 
and a rational approach to treatment, and the RDC/
TMD constitute the most widely used TMD diag-
nostic system for doing clinical research (28). The 
RDC/TMD diagnostic system is the only available 
TMD diagnostic system that is empirically based, 
uses operationally defined measurement criteria to 
generate computer-derived diagnostic algorithms 
for the most common TMD forms, and provides 
specifications for conducting a standardised clinical 
physical examination. It has been formally trans-
lated/back-translated into 18 languages and is the 
common diagnostic method used by the 45-mem-
ber consortium of RDC/TMD-based international 
researchers (26, 28). The RDC/TMD demonstrates 
sufficiently high reliability for the most common 
TMD diagnoses, supporting its use in clinical re-
search and decision-making (28).

The authors of this study are unaware of any TMD 
diagnosis studies in Saudi Arabia that are based on 
the RDC/TMD (17). Consequently, this study used 
the Arabic version of the RDC/TMD – Axis I and 
Axis II – to examine the frequency of TMD pain in 
Saudi Arabians aged 20–40 who were referred to the 
Specialist Dental Centre in Makkah, Saudi Arabia. 
The hypotheses were that (i) subdiagnoses of TMD 
could be found among this group of dental patients 
and (ii) differences would exist regarding gender 
and psychosocial situation in the TMD pain and 
non-TMD pain groups. 

Material and methods
Study population
In October and November 2005 (3 days a week) at 
the Specialist Dental Centre in Al-Noor Specialist 
Hospital in Makkah, 335 consecutive Saudi dental 
patients were invited to participate in the study. They 
were referred from primary and secondary health 
care clinics due to need for specialised care but not 
due to TMD pain. The director of health affairs in 
Makkah, Saudi Arabia granted ethical approval for 
the study.  All patients were informed about the 
study and gave their informed consent. They were 
informed that if they did not participate it would 
not influence their care at the Centre. 
All patients were selected per these criteria:
Inclusion criteria:
•	 Ages	20–40	years
•	 Able	to	communicate	in	an	interview
Exclusion criterion:
•	 Acute	dental	pain
Of the 335 patients, 10 were excluded (did not meet 
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criteria). Among the 325 patients, 58 reported TMD 
pain per question 3 in the RDC/TMD history ques-
tionnaire (17): Have you had pain in the face, jaw, 
temple, in front of the ear or in the ear in the past 
month? Twelve of the 58 patients were not clinically 
examined because they either had no time or were 
not interested, so 46 patients were diagnosed per 
RDC/TMD after clinical examination. Figure 1 de-
scribes patient selection for the study.

 

335 1 
 

325 3 

58 5 

46 7 

10 2 

267 4 

12 6 

 Figure 1. Flow chart of patient selection process:
1. Consecutive patients between 20 and 40 years old.
2.Patients excluded due to acute dental pain.
3. Patients completing  history questionnaires.
4. Patients not fulfilling the inclusion criterion of TMD pain 
    (non-TMD pain group).
5. Patients fulfilling criterion of TMD pain (TMD pain group).
6. Clinical examination drop-outs due to either no time or  
    no interest.
7. Patients completing the RDC/TMD clinical examination.

Methods
Two trained dentists interviewed the 335 patients 
using the Arabic version of the original history ques-
tionnaire of the RDC/TMD (26). The interview oc-
curred in a separate room. For cultural reasons, a 

female dentist was trained to interview the women 
who were accompanied by their husbands or male 
relatives. The clinical examination was done by a ca-
librated dentist per the RDC/TMD protocol. 

Physical findings were measured according to 
RDC/TMD Axis I by means of clinical assessment of 
TMD signs and symptoms. Pain intensity was asses-
sed with a numeric rating scale (NRS) (range 0–10). 
The RDC/TMD (i) divides the most common forms 
of TMD into the 3 groups of diagnoses myofascial 
pain, disc displacements, and other joint conditions 
such as arthralgia, arthritis, and arthrosis and (ii) al-
lows multiple diagnoses to be made for a given pa-
tient (17).  Rate of agreement between the principle 
examiner and the calibrated dentist was calculated 
using kappa statistic (κ) (8). Values of κ for subdi-
agnoses were κ = 0.79 (good) for group I diagnoses; 
κ = 0.91 (very good) for group II diagnoses; and κ = 
0.48 (moderate) for group III diagnoses.

RDC/TMD Axis II was used to assess psycholo-
gical status, yielding a profile of chronic pain dys-
function, depression, somatisation, and orofacial 
disability (17). Psychologic status was assessed with 
the depression score and the somatisation score 
from subscales of the Symptom Checklist-90-Revised 
(SCL-90-R) in which scores of all items answered are 
added and divided by the number of items answered 
(14). Orofacial disability was assessed with the Gra-
ded Chronic Pain Scale (GCPS), which yields a score 
of 0–IV (0 = No TMD pain in the prior 6 months, IV 
= High disability-severely limiting) (46).

In this study, 2 Axis II questions about sexual ac-
tivities were deleted to make the history questionn-
aire acceptable in the Saudi (Arabic-Muslim) cul-
ture. Another 2 questions about thinking of death 
or dying (question 20-f) and awakening early in the 
morning (question 20-aa) were modified. Question 
20-f was modified to ask about excessive thoughts 
of death or dying, where thought is not based on 
religious sentiments. Question 20-aa was modified 
to ask about awakening early in the morning before 
dawn prayer time (an hour before sunrise).

Statistical analysis
Data were gathered and analysed using the Statis-
tical Package for the Social Sciences (SPSS) version 
13.0 for Windows. The chi-square test or Fisher’s ex-
act test was used for comparison of several variables 
on a nominal scale to determine whether differences 
between the TMD pain and non-TMD pain groups 
were significant. The alpha level of P < 0.05 was used 
to indicate statistical significance.
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Results
The 325 dental patients had a mean age of 29 ± 6. One 
hundred and thirty-five (42%) male patients had a 
mean age of 29 ± 6 and 190 (58%) female patients 
had a mean age of 29 ± 6. Most patients were Arabi-
ans (268 [83%]), followed by Asians (46 [14%]), and 
blacks (10 [3%]). Fifty-eight patients reported TMD 
pain and formed the TMD pain group: 79% were 
women and 21% men (P < 0.001). The non-TMD 
pain group (n=267) comprised 54% women and 
46% men without significant differences between 
the groups.

Table 1 shows distribution of years of education 
and marital status. Five per cent had no education; 
all were females. Most patients were either married-
living in household (171 [53%]) or never married (139 
[43%]). Fifteen patients (5%) were separated, divor-
ced, widowed, or married, but the spouse was not in 
the household. There were no significant between-
group differences in education or marital status. 

Headaches or migraines in the past 6 months 
were reported by 81% females and 61% males, while 
moderate-to-extreme headaches in the past month 
were reported by 45% females and 22% males. Ta-
ble 2 shows that significantly more patients repor-
ted headaches or migraines in the TMD pain group 
compared to the non-TMD pain group (P < 0.001).

A high frequency of all patients reported good-to-
excellent general health (98%) and oral health (85%) 
without significant differences between genders.
The TMD pain patients rated their pain over the last 
6 months on a 0–10 NRS:
•	 90%	(52:	19%	[10]	males	and	81%	[42]	females)		
 rated their worst orofacial pain ≥ 5 (question 8).
•	 93%	(54:	19%	[10]	males	and	81%	[44]	females)		
 rated their usual orofacial pain between 1 and 6  
 (question 9).

 Table 2. Distribution of reported headaches or migraines in 
the last 6 months and headache intensity in the last month in 
the TMD pain and non-TMD pain groups.

 Table 3. Distribution of clinical findings in 46 patients with 
TMD pain.

 

 TMD pain  Non-TMD pain
 Group Group
  (n=58)  (n=267) P value
 n % n % 

Headaches or Migraine  
  54 93 182 68 < 0.001 †
Headache intensity:
 not at all 4 7 88 33 < 0.001 §
 a  little bit 13 22 104 39 < 0.001 §
 moderately 12 21 43 16 < 0.001 §
 quite a bit 11 19 15 5 < 0.001 §
 extremely 18 31 17 7 < 0.001 §

 † Chi-square test. § Fisher’s exact test.

 TMD pain group Non-TMD pain group Total

 Males Females Males Females 
 (n = 12) (n = 46) (n = 123) (n = 144) (n=325)
 n % n % n % n % n %

Years of education:    
 0–6 0 0 16 35 10 8 31 21 57 17
 7–12 5 42 11 24 37 30 47 33 100 31
 > 12 7 58 19 41 76 62 66 46 168 52
Marital status:   
 Married 5 42 26 57 60 49 80 56 171 53
 Non-married† 7 58 20 43 63 51 64 44 154 47

† Married spouse not living in household, widowed, divorced, and separated were (5%) included as non-married.

 Table 1. Distribution of years of education and marital status in the TMD pain (n=58) and non-TMD pain (n=267) groups.

Clinical findings Males Females Total 
  (n=7) (n=39) (n=46)
  n n n %

Mouth opening without pain: 
 ≥ 40 mm 5 19 24 52
 < 40 mm 2 20 22 48
Maximum unassisted:    
 <35 mm 7 36 43 93
 ≤ 35 mm 0 3 3 7
Reported pain during maximum 
assisted-opening in the:
 TMJ 2 26 28  61
 Muscles 2 25 27 59
TMJ sounds:
 Clicking 0 16 16 35
 Reciprocal clicking 0 6 6 13
 Crepitation 1 7 8 17

SWE D_inlag 3_10.indd   153 10-09-30   09.58.05



154                                                                                                                swedish dental journal vol. 34 issue 3 2010

al-harthy et al

Among the 46 clinically examined TMD pain 
patients, the male-female ratio was 1:6 (P < 0.001). 
The mean value of mouth opening without pain was 
41 mm in both genders. Maximum unassisted ope-
ning less than 35 mm was found in only 3 females. 
Mean values for maximum unassisted opening were 
49 mm for males and 48 mm for females. Clicking 
sounds in the TMJ were recorded in females. Crepi-
tation sounds were recorded in females and were the 
only recorded TMJ sound among males. Table 3 lists 
the clinical findings.

Most TMD pain patients were assessed as grade 
I or II on the GCPS (Fig 2). According to the RDC/
TMD, a patient can be assigned 0–5 subdiagnoses 
(one group I diagnosis and for each joint, one diag-
nosis from group II and one from group III). All 46 
patients had a myofascial pain diagnosis; 65% of the 
patients had a group III pain diagnosis and 22% had 
only myofascial pain; see Table 4.

As per SCL-90-R(14) for assessment of psycholo-
gical status by providing scale scores for depression 
and somatisation, the mean (SD) values for depres-
sion and somatisation in the TMD pain group were 
0.97 (± 0.69) and 1.37 (± 0.86) and in the non-TMD 
pain group 0.42 (± .51) and 0.52 (± 0.52), respectively. 
Significant differences were found between genders 
when comparing normal with moderate-to-severe 
scores of depression (P < 0.01) and for somatisation 
scores in all 325 patients (P < 0.001) (Fig 3). Values of 
moderate-to-severe scores for depression and soma-
tisation were significantly higher in the TMD pain 
group than in the non-TMD pain group (P < 0.001); 
see Figure 4.

Figure 2. Distribution of GCPS grades (score range 0–IV) with 
respect to gender in 58 TMD pain patients (males =12, females 
= 46).

Table 4. Distribution of subdiagnoses per RDC/TMD in 46 patients reporting TMD pain. 

Subdiagnoses of TMD Males Females Total
  (n=7) (n=39) (n=46)
  n n n%

Myofascial pain (only)   
 Without limited opening 3 4 7 15
 With limited opening 2 1 3 7
Myofascial pain combined with:   
 Arthralgia  1 25 26 56
 Osteoarthritis 1 3 4 9
 Osteoarthrosis  0 2 2 4
 Disc displacement: 
  with reduction 0 11 11 24
  without reduction without limited opening 1 4 5 11

Figure 3. Distribution of normal, moderate, and severe scores 
for depression (D) and somatisation (S) (including pain items) 
with respect to gender (males = 135, females = 190).
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Figure 4. Distribution of normal, moderate, and severe scores 
for depression (D) and somatisation (S) [including pain items] in 
TMD pain group and non-TMD pain group. 
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 Discussion
This study found a frequency of  TMD pain symp-
toms in 18% of the 325 patients referred for specia-
lised dental—but not TMD pain—treatment, and 
those patients were suffering from at least 1 subdiag-
nosis of TMD. This figure (18%) is higher than has 
been reported in population studies (13, 16, 31) but 
not unexpected, because this was a patient and not 
a population study, and the age range of the patients 
was 20–40, which is the age at which TMD pain has 
its peak of frequency in the general population (15, 
43). A previous study of patients seeking dental tre-
atment reported similar figures (35). But compari-
son of this study’s results with previous studies in 
Arabian countries is difficult due to differences in 
age groups, examination methods, and non-existent 
TMD subdiagnoses. 

This study was performed under existing domes-
tic circumstances—among others, low education, 
illiteracy, and cultural values. A population-based 
study would have been difficult to execute. These 
difficulties could be one reason why, in Saudi Arabia, 
epidemiological studies on TMD have been perfor-
med in schools, university settings, or dental clinics 
(2, 4-7, 19-24, 27, 37, 40, 51).

The male-female ratio in the clinically examined 
patients in the TMD pain group agreed with ratios 
from other TMD studies (9, 43, 50) namely, a ratio 
of 1:3–1:5. While differences in TMD prevalence bet-
ween males and females is still not well understood, 
some theories have suggested biological, occupatio-
nal, psychological, and social factors (1, 12). Interes-

tingly, some researchers stated that variations in es-
timated prevalence rate of reported pain symptoms 
suggest that various sociodemographic characteris-
tics may be related to the onset, course, and outcome 
of particular types of orofacial pain. Besides gender, 
other factors to be included are age, race/ethnicity, 
psychosocial factors, and place of residence (31).

On the original Arabic RDC/TMD (17) history 
questionnaire, some questions were modified or de-
leted so as to be accepted in the Saudi (Arabic-Mus-
lim) culture. In Islamic culture, any sexual relation 
is reserved exclusively for the confines of marriage. 
This issue, addressed in questions 19-g and 20-b, was 
excluded to prevent loss of cooperation and to avoid 
legal troubles for the health workers and the inter-
viewer. The authors of this study believe that dele-
tion of the item about sexual relation (20-b) in the 
SCL-90-R does not affect the total score for depres-
sion since the sum of the scores of all answered items 
is divided by the number of items answered (14).

Question 20-f was modified to ask about excessive 
thoughts of death, where thought is not based on 
religious sentiments, because thinking of death and 
life after death is recommended in Islamic culture. 
Question 20-aa was modified to ask about awakening 
early in the morning for reasons other than religious 
reasons. Muslims pray before dawn (an hour before 
sunrise), and this prayer is one of the 5 obligatory 
prayers distributed over specific times during the 
day and night. We believe these modifications did 
not affect the main idea of the questions and did not 
affect RDC/TMD diagnostic rules but instead made 
them more understandable and reasonable in such 
a culture. Note: a female dentist was trained to in-
terview the females who were accompanied by hus-
bands or male relatives so that the husbands or male 
relatives would not insist on attending the interview, 
which might have jeopardised the outcome of the 
interview. 

General education in Saudi Arabia consists of 
kindergarten, 6 years of primary school, and 3 years 
each of junior high and high school. More patients in 
the pain and non-pain groups had > 12 years of edu-
cation than those who had < 12 years of education 
without any significant differences. No differences in 
education were found in our study or in the El-Amin 
et al study (19). The differences in education presen-
ted by Dworkin et al (16) were found in material that 
included general and clinical patients.

Overall, married patients did not show higher va-
lues of TMD symptoms compared to non-married 
patients. And there were no significant differences 
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between married and non-married females in the 
TMD pain group. These findings do not agree with 
Zulgarnain et al (51), who found differences in TMD 
pain between married and non-married university 
female students in Saudi Arabia. But this study in-
cluded a higher number of individuals, which made 
it possible to study the TMD symptoms in more de-
tail. 

In this study headaches or migraines in the last 6 
months were frequently found in women (47%) and 
nearly twice as often as in men (25%). Our findings 
agree with other studies (9, 35) and with a discus-
sion study regarding frequency of migraines wit-
hout aura (12). But more information from patients 
is needed in the RDC/TMD history questionnaires 
regarding the nature, onset, location, and duration 
of headaches and migraines to confirm the diagno-
sis. This may explain the high figures of headaches 
or migraines reported by the patients in this study 
compared to reported findings of specific diagno-
sed headaches in a study on a Saudi population in 
another region of the country (3). In the TMD pain 
group, headaches within the last month were signi-
ficantly higher than in the non-TMD pain group in 
this study. And this agrees with many studies that 
report high frequencies of headaches and consider 
headache to be a symptom of TMD (1, 9, 27, 35, 37, 
38, 51). But in recent studies, it was concluded that 
TMD and tension-type headache disorders overlap 
and appear to share many of the same pathophy-
siological mechanisms (45). Headache patients and 
TMD patients overlap considerably in diagnosis and 
oral parafunctional behaviours (25).

Regarding RDC/TMD subdiagnosis groups, all 
patients in this study with TMD pain had myofas-
cial pain, with or without limited opening. The high 
frequency of myofascial pain in this study agrees 
with other studies (11, 32, 36, 41). The next most-fre-
quent TMD subdiagnosis after myofascial pain was 
arthralgia/osteoarthritis (65% in total). The high 
frequency of TMD pain group III diagnoses also 
agrees with other studies as well as the percentages 
of patients diagnosed with disc displacement with 
reduction (11, 32, 36, 41-43). The moderate reliability 
of group III TMD subdiagnoses (κ = 0.48) found 
in this study might explain one reason for the high 
number of TMD pain group III diagnoses. But this 
reliability agrees with previous reliability studies (28, 
29, 33, 44).

In this study, the frequency of pain in the last 
month > 5 on the NRS was high, 90%. This finding 
shows that the TMD pain group consisted mostly of 

patients with moderate and severe pain. A recently 
presented European survey of chronic pain defined 
an intensity below 5 on this scale as mild pain (10). 

GCPS grades for females in the TMD pain group 
were mainly found to be grade II (57%), followed by 
grade I (41%). These grades found in Saudi Arabian 
females were not aligned with GCPS grades found 
for females in other studies (32, 43, 49, 50). In the-
se studies, grades III and IV were also found. The 
GCPS includes number of days kept from usual ac-
tivities (work, school, and house) due to orofacial 
pain, and the grades thus depend on these activities. 
So differences in findings between studies might be 
socio-economic, cultural, and/or political. 

RDC/TMD Axis II components are reliable and 
valid indicators of depression, somatisation, and 
psychosocial dysfunction in response to pain. They 
do not provide psychiatric diagnoses. Rather, they 
provide initial scientific support to validate eviden-
ce-based clinical decision-making (18). Percentages 
of SCL-90-R (14) scores of moderate-to-severe de-
pression and somatisation per RDC/TMD in the 
TMD pain group were higher than scores reported 
in studies of non-Arabian populations (32, 50). But 
the scores in this study were lower compared to the 
scores for Arabian females reported in the Reiter et 
al study (43). More stable socio-economic and poli-
tical situations in Saudi Arabia could partly explain 
the difference. Both groups of Arabian females in the 
2 populations reported higher scores of depression 
and somatisation compared to Swedish, American, 
and Asian populations (32, 43, 49). Various ethnic, 
cultural, and psychosocial backgrounds might ex-
plain this difference. 

The high frequency of TMD pain found among 
the patients referred for specialised dental treatment 
should encourage dentists and oral health workers 
to include an evaluation of TMD pain in all patients 
referred for any specialised dental treatments. The 
scarcity of epidemiological studies of adults who 
suffer from orofacial pain and TMD in Saudi Arabia 
probably explains the lack of a TMD and orofacial 
pain specialty. Patients diagnosed with TMD pain 
were informed about the diagnoses and offered 
TMD treatment at the oral surgery clinic in the Spe-
cialist Dental Centre, Makkah.

In conclusion, findings of this study showed a 
high frequency of TMD pain in this Saudi Arabian 
cohort. High frequencies of both migraines and hea-
daches were reported. All patients with TMD pain 
met the criteria for subdiagnoses of TMD. These 
results support the usefulness of RDC/TMD when 
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comparing data from various international TMD 
studies. To the author’s knowledge, this is the first 
study that uses the RDC/TMD in Saudi Arabia and/
or Arabian countries, and this makes it now possible 
to compare TMD prevalence with other studies of 
patient materials, especially of patient materials in 
other countries and cultures. The TMD pain group 
presented high scores of depression and somatisa-
tion but low disability grades concerning GCPS. 
More investigations are needed to assess in more de-
tail the presence of TMD diagnoses and psychosoci-
al status in Saudi Arabia, not least regarding cultural 
differences in TMD pain.
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Duration of orthodontic treatment 
in conjunction with orthognathic 
surgery 
Snjezana Slavnic1, Agneta Marcusson2

Abstract 
 Patients considering undergoing combined orthodontic-orthognathic treatment for 
correction of malocclusion require appropriate information, particularly with respect to 
duration of treatment. 

The primary aim of this study was to determine the duration of orthodontic treat-
ment carried out in conjunction with orthognathic surgery and to analyze the influence 
of selected explanatory variables. A further aim was to compare the duration of ortho-
dontic treatment in patients treated by orthodontists at Linköping University hospital 
orthodontic clinic and six regional orthodontic clinics. 

This is a retrospective study, based on data from the orthodontic records of patients 
who had undergone orthognathic surgery at the University Hospital Maxillofacial Unit 
in Linköping, Sweden, from 2000 to 2005. The subjects comprised  207 out of 233 pa-
tients (107 women and 100 men), aged 15.8 - 56.9 years, median 24.2 years at the time of 
surgery: 26 patients were excluded, either diagnosed with a syndrome, or because it was 
impossible to follow up the entire  treatment. 59 subjects had undergone orthodontic 
treatment at the University hospital orthodontic clinic and 148 at the 6 regional ortho-
dontic clinics. The variables recorded were gender, malocclusion, the number of appoint-
ments (scheduled and emergency) and treatment setting.

 The median value for pre-operative orthodontic treatment time was 19.2 months 
(range 2.4 - 68.4); for postoperative orthodontic treatment 4.6 months (range 0 -18.8) 
and for total orthodontic treatment 27.8 months (range 5.9 - 79.1). For the University 
hospital orthodontic clinic, pre-operative (16.7 months) and total orthodontic treatment 
times (25 months) were significantly shorter than for the regional clinics; the duration 
of postoperative treatment was significantly longer (4.1 months). No other explanatory 
variables had a significant influence on the duration of orthodontic treatment. Com-
pared with the regional orthodontic clinics, there were significantly fewer scheduled 
appointments at the University hospital orthodontic clinic, but no significant difference 
in emergency attendance.     
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Sammanfattning 

 Syftet med studien var att fastställa längd för ortodontisk behandling vid ortognat 
kirurgi och faktorer som kunde påverka den samt att jämföra den ortodontiska be-
handlingens längd mellan 6 regionala ortodontikliniker och Käkliniken vid Universitets 
sjukhus i Linköping. Det är en retrospektiv studie baserad på ortodontisk journaldata av 
patienter som behandlades med ortognat kirurgi på Käkkliniken vid Universitetssjuk-
huset i Linköping mellan år 2000 och 2005. Studien omfattar 207 av 233 patienter (107 
kvinnor och 100 män) i ålder 15,8 – 56,9 år (median 24,2 år) vid tidpunkt för kirurgi. 26 pa-
tienter exkluderades p.g.a. syndromdiagnos eller andra orsaker som gjorde uppföljning 
av behandling omöjlig. 59 patienter fick sin ortodontibehandling utförd vid Käkkliniken 
och 148 patienter behandlades vid 6 ortodontikliniker. Variabler som undersöktes var 
patientens kön, bettfel, antal besök (ordinarie och akuta) och kliniken där den ortodon-
tiska behandlingen utfördes. Median värde för preoperativ ortodonti var 19,2 (spridning 
2,4–68,4) månader, för postoperativ ortodonti 4,6 (spridning 0-18,8) månader och för to-
tal ortodonti 27,8 (spridning 5,9-79,1) månader. Preoperativ (16,7 mån) och total ortodonti 
(25 mån) var signifikant kortare medan postoperativ var signifikant längre (4,1 mån) på 
Käkkliniken Den sammanlagda tiden för ortodonti minskades avsevärt om behandlingen 
utfördes vid Käkkliniken. Inga andra variabler hade ett betydande inflytande på den orto-
dontiska behandlingstiden. Käkkliniken hade betydligt mindre antal regelbundna besök. 
Det var ingen signifikant skillnad i antalet akuta besök.  

Hur lång tid tar den pre- och postoperativa
ortodontin vid ortognatisk kirurgisk behandling?
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Introduction
Not all malocclusions can be treated satisfactorily by 
orthodontic intervention alone. Large skeletal devi-
ations require orthognathic surgery in conjunction 
with pre- and post-operative orthodontic treatment. 
These are complex, time-consuming procedures, 
requiring patient compliance. Pre-operative ortho-
dontic treatment is necessary to eliminate dental 
compensation and align and harmonize the dental 
arches. The goal of   postoperative orthodontic tre-
atment is to guide the teeth into a permanent po-
sition, by completing the leveling, settling the teeth 
into occlusion and compensating for any inaccuracy 
of the surgical outcome by minor antero-posterior 
movements (9). 

A study by Nurminen et al. (8) of patients who had 
undergone combined orthodontic-orthognathic 
surgical treatment disclosed that  79% experienced 
considerable pain from the orthodontic appliances 
and as many as 1 / 3 perceived the orthodontic tre-
atment to be the most difficult aspect of their treat-
ment, mainly because of the long duration (8). An-
other study showed that orthodontic-orthognathic 
surgery patients considered that they were better in-
formed about the orthodontic part of the treatment 
than the surgical part, but a significant number ex-
pressed dismay about the lengthy orthodontic treat-
ment and the subsequent need for retainers (12). 

Patients undergo orthodontic-orthognathic sur-
gical treatment for a variety of reasons:  to improve 
the alignment of their teeth (80%), to prevent future 
dental problems (69%) and to improve self-confi-
dence (68%) (12). Patient dissatisfaction with treat-
ment delivery is attributed primarily to poor com-
munication (2). It is important that patients receive 
accurate, detailed information about the proposed 
treatment, in order to make an informed decision as 
to whether to consent to treatment (7). 

Correct patient information on, among other 
things, the anticipated duration of orthodontic tre-
atment, is an important prerequisite for successful 
outcome in terms of patient satisfaction and reaso-
nable expectations. To date, few studies have addres-
sed this important issue. 

Proffit & Miguel (9) reported a median dura-
tion of orthodontic treatment ranging from 18-28 
months, depending on whether the treatment had 
been carried out by orthodontists at a university 
hospital department of dentofacial orthopaedics or 
elsewhere and concluded that the two main explana-
tory variables with respect to duration of orthodon-
tic treatment seemed to be the treatment setting and 

the orthodontist’s experience (9). Dowling et al. (3) 
reported a median value for duration of orthodon-
tic treatment of 21.9 months. Pre-operative, posto-
perative and total orthodontic treatment duration 
were significantly shorter for orthodontists who 
were more experienced in combined orthodontic-
orthognathic surgical treatment (3). 

Conflicting results are reported with respect to 
the relationship between dental extractions and 
treatment time: some studies show significantly 
prolonged treatment time to be associated with ex-
tractions (3, 9) while others show that the treatment 
time remains unaffected (11). 

For a variety of malocclusions, the mean duration 
of conventional orthodontic treatment with fixed 
appliances is reported to be 20 to 36 months (5, 6, 
10, 11). 

The aims of the present study were threefold: 
firstly, to determine preoperative, postoperative and 
total orthodontic treatment time for orthodontic-
orthognathic surgical treatment; secondly,  to in-
vestigate any correlation between orthodontic tre-
atment time and explanatory variables such as sex, 
malocclusion, the number of scheduled appoint-
ments/emergency attendance and the treatment 
setting (University hospital orthodontic clinic or a 
regional orthodontic clinic); and thirdly to compare 
orthodontic treatment times at the University hos-
pital orthodontic clinic and 6 regional orthodontic 
clinics.

Material and methods
This is a retrospective study of 207 out of a total of 
233 patients (26 excluded) who underwent orthog-
nathic surgery at the Maxillofacial Unit, Linköping 
University Hospital, Sweden, between the years 2000 
and 2005. The following data were retrieved from 
copies of patient records at the orthodontic home 
clinics: type of malocclusion, age, gender, treatment 
setting, start / completion dates for pre-operative 
orthodontics, date of surgery, start / completion da-
tes for postoperative orthodontics, and number of 
scheduled appointments / emergency attendance. 
Separation (for band application) denoted the start 
of pre-operative orthodontic treatment and the final 
presurgical adjustment denoted completion of this 
stage. The first post-operative orthodontic control 
denoted the start of the postoperative orthodontic 
treatment and completion of this stage was the date 
of debanding of the orthodontic appliances.  
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For simplicity, malocclusions were classified into 4 
groups: 
1. Angle Class III,
2. Angle Class II, 
3. anterior open bite (Angle Class I, II or III),
4. other malocclusions such as lateral open  
 bite, cross-bites (Angle Class I, II or III).

In order to determine the overall duration of pre- 
and  postoperative and total orthodontic treatment, 
the presence of different malocclusions and other 
factors influencing the duration of orthodontic tre-
atment, the data from all the clinics were pooled for 
analysis.

The data were further analyzed in order to dis-
close any differences between the university hospi-
tal orthodontic clinic and the other six clinics with 
respect to duration of orthodontic treatment and 
the number of scheduled appointments and emer-
gency visits. For this analysis, data from the Univer-
sity hospital orthodontic clinic were compared with 
the pooled data from the six regional orthodontic 
clinics. For almost all patients treated at regional 
clinics, a consultant orthodontist from the Univer-
sity hospital orthodontic clinic had undertaken the 
examination and diagnosis and the treatment plan 
had then been decided in consultation with the trea-
ting orthodontists at the regional clinic.

Statistical analysis
Descriptive statistics such as median value, mean 
value, standard deviation and range were used. The 
Mann-Whitney U test was used because the data 
were not normally distributed. For data consisting 
of frequencies in discrete categories, the Chi-squa-
red test was used to determine significance between 
the groups. 

All statistical tests were two-tailed. The level of 
significance was set at p < 0.05.  The statistical pack-
age SPSS (SPSS Inc. Chicago, IL USA) was used for 
analysis. 

Results
The records of 233 patients were retrieved and in all 
26 were excluded: 11 diagnosed with syndromes, 12 
who had had undergone no pre-/postsurgical ortho-
dontics at all (only arch fixation), one who had ne-
ver proceeded with surgery and 3 who had received 
some of their treatment elsewhere. Thus the study 
material comprised the records of  207 subjects, of 
whom 58 had undergone pre-and post-operative 

slavnic, marcusson

orthodontic treatment at the University hospital 
orthodontic clinic and 149 at one of the six regio-
nal orthodontic clinics: 107 were women (52%) and 
100 were men (48%). The average age at the time of 
surgery was 24.2 (range 15.8 - 56.9) years. The dist-
ribution of malocclusions was similar in males and 
females.  The predominant malocclusion was Angle 
Class III, in 49% of subjects (28% female and 21% 
male), followed by Angle class II in 38%: 17% female 
and 21% male. 12% of subjects (6% female and 6% 
male) had undergone treatment for anterior open 
bite. Other malocclusions were uncommon in the 
material (1%) and noted for only one female (Table 
1). At the University hospital orthodontic clinic the 
subjects diagnosed with Angle Class III malocclu-
sions comprised 25 subjects (43%), Angle Class II, 
22 subjects (38%) and anterior open bite, 11 subjects 
(19%). Other malocclusions were not represented at 
all (0%). The pooled data from the six external ort-
hodontic clinics comprised 76 subjects (51%) with  
Angle Class III malocclusions, 57 (39%) with Angle 
Class II and 14 (9%) with anterior open bite. Only 1 
subject (1%) had been diagnosed with “other maloc-
clusion” (Table 2).

The median duration of pre-operative orthodon-
tic treatment for all subjects (University hospital ort-
hodontic clinic + 6 regional clinics) was 19.2 months 
(range 2.4 - 68.4) and for postoperative orthodontic 
treatment, 4.6 months (range 0 -18.8). The median 
value for duration of total orthodontic treatment 
was 27.8 months (range 5.9 - 79.1) (Figure 2). 

Malocclusion Total % Female % Male %

Angle Class III 49 28 21
Angle Class II 38 17 21
Anterior open bite 12 6 6
Others 1 1 0

 Table 1. Prevalence and gender distribution of malocclusions 

Clinic Angle II (%) Angle III (%) Anterior  Others (%)
   open bite (%)

 1 38 43 19  0
 2 39 51 9  1

 Table 2. Distribution of malocclusions at the University 
hospital orthodontic clinic (1) and at the 6 orthodontic clinics, 
data pooled (2)
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 Figure 1. Duration of orthodontic treatment at the University hospital orthodontic clinic (green) and at 6 regional orthodontic 
clinics (yellow), data pooled

The duration of orthodontic treatment differed 
significantly between the University hospital ort-
hodontic clinic and the regional clinics (p = 0.039).  
As shown in Figure 1, at the University hospital ort-
hodontic clinic the duration of pre-operative treat-
ment (p = 0.031) and total orthodontic treatment 
time (p = 0.043) were significantly shorter, while the 
duration of postoperative orthodontic treatment 
was significantly longer (p = 0.022). There was no 

statistically significant relationship between treat-
ment duration and sex, diagnosis, the number of 
scheduled appointments or emergency attendance. 
The University hospital orthodontic clinic had sig-
nificantly fewer scheduled visits [median 19, mean 
20.8 (range 9 - 38)] than the external clinics [median 
24, mean 25.6 (range 10 - 90)], but the difference for 
emergency attendance was not significant (Table 3). 
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 Figure 2. Duration of orthodontic treatment for all subjects

Number of visits (mean) Clinic 1 Clinic 2

Scheduled appointments  20.8 (9-38) SD = 6.4  25.6 (10-90) SD = 10.4
Emergency attendance 1.5 (0-7)  SD = 1.7 1.7 (0-20) SD = 2.6

 Table 3. Number of scheduled appointments and acute attendance (mean value, range and standard 
deviation) at the University hospital orthodontic clinic (1) and at the 6 regional orthodontic clinics, 
data pooled (2)

Discussion
In cases of severe skeletal deviations, combined ort-
hodontic-orthognathic surgical treatment is neces-
sary in order to normalize the occlusion and facial 
appearance. Some patients perceive the orthodontic 
part of the treatment to be more unpleasant than the 
surgery. The decision to undergo such treatment is 
not taken lightly and adequate patient information, 
particularly with respect to duration of treatment, 
is essential. For Swedish patients, the relevant infor-
mation should be based on analysis of data collected 
from Swedish orthodontic services, rather than ex-
trapolation of data from international studies. App-
ropriate information should foster realistic patient 
expectations, leading to better outcomes and greater 
patient satisfaction with treatment delivery.  

The present study evaluated the duration of ortho-
dontic treatment in conjunction with orthognathic 

surgery and examined some possible determining 
factors. In previous studies it has been shown that 
the only factors affecting treatment time were the 
treatment setting and the orthodontist’s experience 
(3, 9). Treatment time was significantly shorter at 
a clinic where the orthodontists were more expe-
rienced and had daily contact with the maxillofacial 
surgeons. In this context, four possible explanatory 
variables were selected for analysis in the present 
study: sex, diagnosis, number of scheduled appoint-
ments/ emergency attendance and treatment setting 
(clinic attached to a university teaching hospital, or 
a regional clinic). The results showed that only the 
treatment setting influenced the duration of ortho-
dontic treatment i.e. the results are in good agree-
ment with those of the above mentioned studies (3, 
9). For patients treated at the University hospital 
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orthodontic clinic, preoperative and total ortho-
dontic treatment times were significantly shorter 
and required significantly fewer scheduled appoint-
ments. An important contributing factor might be 
that for orthodontists in the Department of Dento-
facial Orthopaedics at Linköping University Hospi-
tal, patients having orthognathic surgery comprise a 
relatively large proportion of the caseload: they are 
more experienced in management of orthodontic-
orthognathic surgery cases and are in daily contact 
with the maxillofacial surgeons. The duration of 
postoperative treatment was significantly longer at 
the University hospital orthodontic clinic. This fin-
ding may reflect the fact that some patients under-
went part of their postoperative orthodontic treat-
ment at the University hospital orthodontic clinic, 
but attended their regional orthodontic clinic for 
the entire preoperative - and most of the postopera-
tive - treatment.  With respect to emergency atten-
dance, there were no significant differences between 
the University hospital orthodontic clinic and the 
regional orthodontic clinics. 

It is important to note that there is close collabora-
tion between the Linköping University hospital ort-
hodontic clinic and the regional orthodontic clinics 
in this study. Orthodontists from the University 
Hospital Department of Dentofacial Orthopaedics 
visit the regional clinics regularly as consultants, for 
treatment planning and discussion. If necessary, the-
re is further contact by telephone and study models 
can be sent from the regional orthodontic clinics to 
the University hospital orthodontic clinic for advice 
on further treatment. 

The total treatment time was calculated from the 
start of preoperative treatment to the time of com-
pletion of the orthodontic treatment, i.e. it included 
the time when patients were waiting for surgery, the 
surgery itself, and the postoperative interval, from 
surgery to the start of postoperative orthodontic tre-
atment. The reason for this is that from the patients’ 
perspective, treatment time comprises the entire 
period during which they are wearing braces.  The 
median value for the total duration of treatment was 
27.8 (range 5.9 - 79.1) months. This is quite similar 
to conventional orthodontic treatment time (5, 6, 
10,11).

In 5.8% of the subjects, (10 out of 207) the total 
orthodontic treatment time was increased because 
of the prolonged duration of pre-operative treat-
ment. There were several contributing factors:  

1. initial attempts to treat major skeletal discrepan 
 cies by orthodontics only, either because it was  
 the patients’ wish or the severity of the case had  
 been underestimated, 
2. treatment of an acute problem, such as retained   
 maxillary canines that were difficult to align in  
 the dental arch: these cases were subsequently  
 treated by a combination of surgery and ortho 
 dontics, 
3. slow tooth movement, complicated by poor pa 
 tient compliance, such as the use of Class II / III- 
 elastics, 
4. waiting time for surgery, 
5. cancelled and missed appointments.

Conclusion 
1. The median duration of orthodontic treatment  
 in conjunction with orthognathic surgery is 27.8  
 months.  This is similar to the duration of con- 
 ventional orthodontic treatment.
2. At the University Hospital Department of Dental  
 Orthopaedics, the duration of preoperative and  
 total orthodontic treatment was less and posto- 
 perative treatment was longer than in the exter- 
 nal clinics. 
3. The duration of orthodontic treatment was not  
 influenced by sex, diagnosis, or number of sche- 
 duled appointments / emergency attendance.
4. There were significantly fewer scheduled ap- 
 pointments at the University hospital orthodon- 
 tic clinic, but emergency attendance did not differ 
 significantly between the University hospital  
 orthodontic clinic and the regional orthodontic  
 clinics. 
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Management structures and beliefs 
in a professional organisation.  
An example from Swedish Public 
Dental Health Services
Sven Ordell1, 2 , Björn Söderfeldt1

Abstract 
Work as a dentist is stressful and demanding. In the Public Dental Health Service (PDHS) 
the heads of clinics’ have a great influence on the work environment. In turn the heads 
have to adapt to the overarching policies on management in each County, which create 
the environment for the clinics.

The aims of this paper were to describe the management structure of the PDHS as 
described by their Chief Dental Officers (CDOs), and to test hypotheses that the mana-
gement systems had “a logical administrative structure”.

A postal questionnaire was mailed to all 21 CDOs, who all responded.
Context analysis and bivariate correlations were used.

The PDHS employed on average 60% of all dentists in a county. The numbers of clinics 
for general dentistry in Sweden was 698, and for specialist care 144. The heads of clinics 
were dentists in 92%.

Four hypotheses were tested. 
1/ A separate political board did not lead to closer governance of the PDHS. 
2/ There was more emphasis on measurable than on qualitative objectives and follow-
up. 
3/ There was only partial correlation between a larger county and a more formalized 
management. 
4/ There was no correlation between size of county and beliefs on advantages of scale.

There was a widespread belief in advantages with larger clinics both from administra-
tive, and rather surprisingly, from clinical aspects. 
Two of the four hypotheses could not be corroborated which indicates that the 
management structures were more formed by county specific principles.

The four hypotheses on administrative behaviour were only partially corroborated. 
The implications for delivery of care to sparsely populated areas need to be monitored 
in view of the beliefs in larger clinics. The limits for decisions by management and for 
professional discretion must be monitored closely considering their effects on work 
environment and on the quality of care the professionals are able to deliver.

Key words  
Dentistry, management, professional organisations; public dental health service
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Sammanfattning 

 Arbete som tandläkare är stressfullt och påfrestande. Inom Folktandvården (FTV) 
har klinikcheferna stort inflytande på hur arbetsmiljön upplevs. Klinikcheferna i sin tur 
måste anpassa sig till de yttre ramar och policies som finns inom varje landsting.

Syftet med detta arbete var att beskriva hur styrningen av FTV var uppbyggd sett ur 
Folktandvårdschefernas (CDO) synvinkel, och att testa fyra hypoteser som utgick från att 
de administrativa systemen inom FTV var ”logiskt uppbyggda”.

Metoden var en postenkät till alla 21 CDO, som alla svarade. Analyserna gjordes med 
innehållsanalyser av texterna och som bivariata analyser.

FTV hade 698 kliniker för allmäntandvård med 620 klinikchefer vilka var tandläkare i 
92%. Det fanns 144 kliniker för specialisttandvård. I genomsnitt var 60% av tandläkarna 
inom ett landstingsområde anställda inom FTV. 

Fyra hypoteser testades med följande resultat: 
1/ En egen politisk nämnd gav inte mera detaljerad styrning av FTV. 
2/ Det lades mera vikt vid uppföljning av mätbara mål som ekonomi och kvantitet än på 
kvalitativa mål.
3/ Det var endast delvis en korrelation så att större landstingsområden hade mer forma-
liserad styrning.
4/ Det fanns ingen samvariation mellan storlek på landstinget och tilltron till stordrifts-
fördelar.

Det fanns en stark tilltro till stordriftsfördelar inom administrationen men även inom 
vården. Två av de fyra hypoteserna kunde inte beläggas vilket tyder på att management-
filosofierna mera formas av landstingsspecifika principer.

De fyra hypoteserna kunde bara delvis beläggas. Tilltron till stordriftsfördelar kan få 
implikationer för möjligheterna till tandvård i glesbygd och bör följas noga. Avgränsning-
en mellan administrativ styrning och de professionellas beslutsfattande måste följas 
noga med hänsyn till dess inverkan på arbetsmiljön och på den vårdkvalitet de professio-
nella tillåts upprätthålla.

Ledningsstrukturer och uppfattningar i en 
professionell organsiation. 
Ett exempel från svensk folktandvård
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Introduction
Dental care in Sweden is politically governed on two 
levels, nationally by the law as decided by Parliament 
and regionally by the County Councils, who are re-
sponsible for planning the availability of dental care 
for their inhabitants (16). The delivery of dental care 
in Sweden is divided between employed dentists in 
the Public Dental Health Service (PDHS) and pri-
vate practitioners. These sectors are about equal 
in sizes (18). The 21 geographically defined County 
Councils govern the PDHS within the nationally 
decided framework. Financing is by taxes for care 
to children and adolescents, up to and including 
the age of 19. Care is also financed by the County 
Councils for defined frail elderly and for groups of 
patients where dental care is essential and integrated 
in medical care (16).

The PDHS was started to provide dental care for 
children at the end of the 1930s and has since grown 
into the present organisations. The PDHS now 
mostly consider themselves to be on a competitive 
market with the private practitioners, as both sectors 
have the same refunds for their adult patients from 
the National Dental Insurance. The care for child-
ren and adolescents is now operating on market like 
conditions with a consumer choice of care provider. 
The fees for patients are set individually by the pri-
vate practitioners and for the PDHS by the politi-
cal assembly in each County. The PDHS operates 
both general dentistry and specialist care dentistry 
in eight officially recognized specialities in Sweden. 
The PDHS is led by a chief dental officer (CDO) in 
each county. 

Work as a dentist is stressful and demanding. This 
has been shown in several reports internationally 
(10) and nationally (2,3) and recently by Hjalmers 
(13). The local management, the heads of clinics; 
have a great influence on the acceptability of the 
work environment (13). However, the local managers 
have to accept and adapt to the overarching policies 
on management and control systems in each County 
Council. These systems create the environment for 
the care organisations that the County Council go-
verns. As the County Councils vary greatly, their re-
spective PDHS organisations are different and may 
provide an opportunity to compare varying adap-
tations and solutions to a common environment, 
legally and marketwise.

We will here describe and analyse this local envi-
ronment for the PDHS clinics from the perspective 
of the Chief Dental Officer of each county, but first 
some theories on organisation and management.

In this part we will outline the basic theories un-
derlying the aspects on organisations that we study. 
The theories are only outlined to give a background 
to the study and the references are mostly basic text-
books.

Dentistry is a Human Service Organisation (12) 
where work is performed on and interacting with 
patients. The quality and efficiency of that work is 
dependent on the professionals in the organisation. 
The organisation is dependent on their individual 
capacity, in a wide meaning, to define each patient’s 
problems, suggest solutions and perform them. The 
problems of management in a professional organisa-
tion has been acknowledged for a long time (1) and 
pertains to both methods of defining problems and 
processes to solve them. The moral aspects on these 
processes in a Swedish PDHS have been explored by 
Hjalmers (13) who found that there were considera-
ble gaps between what dentists wanted to do and the 
reality they perceived.

The purpose of an organisation is usually stated 
as focussing on spreading information, communica-
tion and decision-making (6). The PDHS organisa-
tions were not designed from a clean sheet of paper 
but the ways of organising and of decision-making 
usually have roots in earlier organisations (5). One 
such base was the hospitals and the health care or-
ganisations, and that can still be seen in the ways the 
County Councils measure and follow up the perfor-
mance of their organisations. 

One important aspect on organisation and its ca-
pacity to fulfil its purposes is the span of control, 
how many individuals are reporting to the same ma-
nager in different layers. The size of the span of con-
trol has been a subject for administrative research 
for long time (9) and generally, the more complex 
the environment the smaller the span. 

Another important issue for an organisation is the 
ability to transfer resources to undersupplied units. 
A larger organisation would have a more formal ap-
proach to this sort of transfer of resources in order 
to utilise its advantage of size. 

Advantages of scale may occur in production, in 
administrative handling or in resource management 
such as the acquiring of capital (1, 5). These advan-
tages in production typically occur when unit costs 
for an organisation follows a stepwise curve, i.e. up 
to a certain size of organisation one employee can 
handle the work load in question. Above this size 
two employees are needed to handle the work up to 
a third step when three persons are needed etc. This 
is well described in the management literature (5). 
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The basis for increase in production by scale usually 
calls for a division of labour. This division of labour 
is usually described as difficult to arrange in a ma-
nagerially efficient way in professional organisations 
as various professions compete for their own mono-
poly of expertise (1). 

Aims
The aims of this paper were twofold
  1. to describe some aspects relevant to aim 2 and 
not available in comprehensive form in other docu-
ments on the present management structure of the 
respective PDHS in each county from the perspec-
tive of their CDOs, and 
  2. to test the hypothesis that the management and 
control systems have “a logical administrative struc-
ture”. The idea of a logical administrative structure 
leads to four hypotheses derived from theories on 
business administration as outlined above

Hypothesis 1.
Counties with a political board that directly governs 
only the PDHS have closer governance with fewer 
degrees of freedoms for the heads of clinics. 

Hypothesis 2. 
There is a greater emphasis on quantitative than on 
qualitative objectives and follow-up. Thus there is 
more emphasis on economics and quantity of care 
than on quality of care, as the former are easier to 
measure for the administration.

Hypothesis 3.
There is a relation between the size of the county and 
its managerial style in that a larger county has more 
formalized systems and less dialogue between levels 
and more formal delegation to heads of clinics.

Hypothesis 4.
There is a relation between the size of the county 
and the beliefs in advantages of scale. A larger or-
ganisation will have a more positive view of these 
advantages.

Methods
The respondents were the Chief Dental Officers 
(CDO) of each county in that position at the time 
of the questionnaire. The term CDO is through out 
used to denominate the non-political civil servant 
head of the PDHS in the counties. They are all mem-
bers of the Swedish Association of PDHS. The aims 
of the study were presented for them at a meeting 

in January 2007, and they volunteered to participate 
and to be contacted by e-mail.

The questionnaire was sent out in May 2007 and 
for CDO:s who had moved to other positions, we 
sent the questionnaire to their successors. The first 
answers arrived in May and the last in October after 
several reminders both by e-mail and by ordinary 
mail. Answers finally arrived from all 21 counties.

The proportion of dentists in the counties em-
ployed by the County Council was collected from 
the official statistics (18).

County size was based on the official number of 
inhabitants in each county in the year 2006 (19). For 
some analyses the three largest counties were grou-
ped together (1 177 thousand - 1 904 thousand inha-
bitants), and the four smallest into one group (57 
thousand – 179 thousand). The remainder, 14 coun-
ties, constituted a middle group (234 thousand – 417 
thousand). The bivariate analyses used actual sizes 
of counties by number of inhabitants. We used the 
size of county as a proxy for size of PDHS in each 
county as the overarching responsibilities for the 
PDHS are regulated by law (16)

The questionnaire contained questions with both 
set alternatives and open-ended questions. There 
was space for comments at each question. The open-
ended questions were analysed using quantitative 
context analyses (20).

The total number of respondents was small, so 
the internal non-responses on each question were 
important. The internal response rates (n) are gi-
ven in brackets where applicable. No analysis of the 
nonresponse was undertaken as the questions were 
open ended. 

A number of indices were computed for the analyses
1. An index for economic objectives by combining the 
answers on the two relevant questions (With what 
degrees of detail are objectives for the clinics set, in-
comes and costs). This index had the range 2-6 with 
the higher value indicating more overarching and 
less detailed setting of objectives.
 
2. An index for qualitative objectives for care by adding 
the scores on four questions on qualitative aspects 
on the setting of objectives for different groups of 
patients (With what degrees of detail are qualitative 
objectives for the clinics set, for children and adol-
escents /for emergency patients /for adults /for new 
patients). Values could vary between 4 and 12 with a 
higher number indicating more overarching and less 
detailed setting of objectives.
.
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3. An index for quantitative objectives for care by 
adding the scores on four questions on quantita-
tive aspects on the setting of objectives for different 
groups of patients (with what degrees of detail are 
quantitative objectives for the clinics set, for children 
and adolescents /for emergency patients /for adults 
/for new patients). Values could vary between 4 and 
12 with a higher number indicating more overar-
ching and less detailed setting of objectives.

4. An index for the degree of management by objec-
tives by adding the relevant scores This index com-
bines indices 1-3 and includes the same variables. 
Values vary between 10 and 30, a higher number in-
dicating more overarching and less detailed setting 
of objective. 

5. An index indicating the degree of centralization 
of management by adding the scores on the ques-
tions on the decision-making by heads of clinics 
(10 questions on what decisions heads of clinics can 
make). Values varied between 10 and 20, with the 
higher number indicating more centralized decisi-
on-making and more management control from the 
CDOs. 

6. An index indicating the degree of dialogue in ma-
nagement by adding the relevant scores on three 
questions (a/how are resources transferred between 
clinics when there is a shortage; by dialogue, yes/no, 
b/how is follow up carried out from CDO to heads 
of clinics; by direct dialogue; three alternatives, c/ 
how is follow up carried out from CDO to indivi-
dual teams; by direct dialogue; three alternatives). 
Values varied between 3 –8, with a higher number 
indicating less dialogue.

7. An index for administrative advantages of scale was 
computed from the number of factors in the open-
ended questions given by each respondent by adding 
the number of positive factors and subtracting the 
number of negative factors for each respondent. The 
values of this index were between –3 and + 4. A ne-
gative value indicated that the number of disadvan-
tages were greater than the number of advantages.  

8. An index for clinical advantages of scale was com-
puted from the number of factors in the open-en-
ded questions given by each respondent by adding 
the number of positive factors and subtracting the 
number of negative factors for each respondent. The 
values of this index were between –5 and + 5. A nega-

tive value indicated that the number of disadvanta-
ges were greater than the number of advantages.

In the indices 7 and 8 the opinions of each re-
spondent were summarized to one value indicating 
whether the advantages or the disadvantages were 
dominating for each respondent. Each respondent 
might have understood the questions differently and 
the individual answers were not adjusted in relation 
to how many aspects were listed nor in which order. 
We used open ended questions as the items likely to 
be listed was not known with certainty. We wanted 
the respondents to answer without being guidedein-
to set alternatives. The use of open-ended questions 
naturally gave less validity than more structured 
questions would have given. We wanted to capture 
the most salient points for each respondent and the-
se would be considered first. 

Statistical analyses were performed as bivariate 
analyses in SPSS version 15.0. For bivariate correla-
tions Spearman’s rho was used. Measures of statisti-
cal significance were not used as the population was 
studied in extensio.

Results
Description of some aspects on the present structure 
of the PDHS in Sweden.
The average proportion of dentists in each county 
employed by the PDHS was 60%. The smallest pro-
portions were found in Stockholm (41%) and Skå-
ne (54%) counties, and the largest in the two most 
northern counties with 81% and 72%.

The PDHS of two counties were Public Limited 
Companies fully owned by their respective County 
Council. A separate political board for the PDHS 
was found in four organisations.

The total number of clinics for general dentistry 
was given as 698, and the number of specialist clinics 
was 144. The total number heads of clinics was 620 
in the 698 clinics in general dentistry. The heads of 
these clinics were dentists in 92%, 4,4% were dental 
hygienists and 3,4% had another background. 

The degree of decentralisation of decision-ma-
king to the heads of clinics varied, but showed an 
inverse correlation to size of county (rho=- 0,46 ) 
meaning that larger counties had more formal de-
centralisation.

Testing the hypotheses
Hypothesis 1.
A separate political board for the PDHS was found 
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in four organisations. Two of these were of the in-
termediate size and one was reported from the large 
and one from the small counties.

Theoretically the political board would have more 
time to attend to the dental sector in contrast to 
other political boards that also governs for example 
health care.

There was no difference in the scores for the indi-
ces for degree of management by objectives, for cen-
tralization or for dialogue between these four coun-
ties and the others. The two indices for objectives 
for care showed no correlation to having a separate 
political board. The indices for advantages of scale, 
administrative and clinical, showed that the counties 
with a separate political board had a more positive 
view on these advantages (mean for administrative 
advantages 2 versus 0 and for care 3 versus 1). 

Hypothesis 1 could thus not be corroborated.

Hypothesis 2.
The index for economic objectives (index 1) showed 
a median score of  4 (range 2-6, n=21). The index 
for quantitative objectives for care (index 3) showed a 
median score of 9 (range 4-12, n=20), and the index 
for qualitative objectives for care (index 2) showed a 
median score of 10 (range 6-12, n=21). These scores 
with higher numbers showing less formalised pro-
cesses where objectives were set more overarching, 
showed that qualitative objectives for care were set 
less formally than economic or quantitative ones.

The bivariate association between the indices for 
economic objectives and for quantitative objectives 
for care showed a strong association ( rho=0.46 ). 
Bivariate analyses showed that the CDOs responded 
similarily on the two indices for objectives of care 
(rho  =0.53, n=21).

The objectives for the clinics as regards economi-
cal variables were very detailed for costs in almost 
half (47%) of the answers. The larger counties all re-
sponded “very detailed”, the middle group reported 
“very detailed” in 36% and the smallest in 50%. Ob-
jectives for income were reported as “very detailed” 
by all the larger counties but more divided between 
“very detailed” and “mostly as an overall budget” by 
the others.

Care for children and adolescents was ranked high 
on the list of prioritised groups within the PDHS. 
Objectives for that care were set as very detailed by 
ten counties out of 21 and only five answered that 
objectives were set as overall plans. 

Objectives for emergency patients were usually set 
as overall objectives. This was stated for quantita-
tive objectives (83%) as well as for qualitative ones 
(76%). For adult patients, the least prioritised group, 
objectives were usually very overarching. Only th-
ree responses (n=21) stated “very detailed” on qua-
litative objectives and four gave that alternative on 
quantitative objectives for these patients. 

The follow up from CDO and staff on the activities 
of the clinics was addressed by some of the open-en-
ded questions in the questionnaire. A typical answer 
from the CDO of one of the large counties:
“economic objectives are followed each month” and 
objectives for care “yearly, but more often for such 
as access to care”.

An answer from one of the small counties where 
the CDO stated: “economic and care objectives and 
follow-ups are reported in the yearly reports and in 
person-to-person dialogue”.

In sum, the indices revealed a similar pattern 
where quantitative objectives and follow up were 
reported as more frequent and more detailed than 
qualitative measures.

Hypothesis 2 was regarded as corroborated.

Hypothesis 3.
The largest counties´ CDOs stated that they had 
structures for information that were more formal, 
while those in the smallest ones stated structures 
with more face-to-face meetings.

The reports on the follow up can be made in se-
veral different ways. The largest counties stated writ-
ten reports more often, in two cases of three, other 
counties stated written reports in one fourth of the 
answers.

The reporting and follow-up from the CDO to 
the individual dental teams in the clinics showed 
no differences according to size of county. Regular 
information from the CDO to the heads of clinics 
was usually in a written format (n=19) or by electro-
nic mail (n=17). Regular person-to-person meetings 
were reported to be used less frequently. The com-
munication from the central level to the individual 
dental teams was stated to be solely by the heads of 
clinics in 11 out of 21 cases.

The objectives for the clinics, as regards economi-
cal variables, were very detailed for costs in almost 
half (47%) of the answers. Larger counties respon-
ded “very detailed” more often.

Objectives for care for children and adolescents 
were set as very detailed by ten counties out of 21 and 
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only five in the middle group answered that objecti-
ves were set as overall plans. The larger counties all 
reported, “very detailed”. For adult patients objec-
tives were usually very overarching. There were no 
correlations to size of county.

The various constructed indices showed no bivari-
ate associations with absolute size of county, neither 
the index for economic objectives (index 1), the index 
for qualitative objectives of care (index 2), nor the in-
dices for management by objectives (index 4) or the 
degree of dialogue (index 6). The computed index for 
quantitative objectives for care (index 3) showed an 
inverse correlation to size of county ( rho = -0.47), 
suggesting that the larger counties had more detai-
led setting of these objectives.The index for centrali-
zation (index 5) showed an inverse association with 
size of county (rho = -0.46), meaning that the larger 
counties had a more decentralised decision-making. 
The right to alter a budget (rho = -0.23), as well as to 
use a surplus (rho = -0.30) showed only weak inverse 
correlations to size of county. 

Transfer of resources between clinics could be 
answered by several alternatives. The most common 
answer was “by dialogue” in 18 cases (n=21) or “by a 
central person” in eight answers (n=11). There were 
no differences according to size of PDHS. Similarly, 
eight counties out of 15 had a central staff person that 
could support the clinics in this kind of conflict.

The results suggest that the CDOs in larger coun-
ties more often had organisations where objectives 
were set in a more detailed manner and that a lar-
ger organisation had more formally decentralised 
decision-making.

Hypothesis 3 was regarded as partially corrobo-
rated.

Hypothesis 4.
The results here were based on answers to four open 
ended questions where the content of the answers 
was coded into categories. The tables present catego-
ries where three or more of the CDOs answers were 
found. Several other answers were given only by one 
or two of the respondents.

The mean score for the sum of administrative ad-
vantages and disadvantages stated by each respon-
dent was zero indicating that the positive and ne-
gative sides were regarded as equal. The same index 
for care showed a median of 2 indicating that the 
positive effects were in majority.

An open question on optimal size of a clinic gave 

management in a professional organisation

Variable Number of answers 
 for each variable

Less resources used 14 (n=20)
Less total administration 8 (n=14)
Difficulties with information spread 9 (n=17)
Impersonal for personnel 5 (n=17)
Demanding leadership 5 (n=17)
More personnel at each clinic 4 (n=14) 
Better leadership with well trained manager 4 (n= 14)
More efficient usage of personnel 4 (n= 14)
Better leadership 4 (n=20)

Administration takes time from care 3 (n=17)
Much time for meetings 3 (n=17)
Spread of information more difficult 3 (n=14)

 Table 1. CDOs views on advantages and disadvantages of scale 
in administration. Answers from several questions were added. 
More than one item could be given. Number of answers to the 
underlying question = n.

 Table 2. CDOs views on advantages and disadvantages of scale 
for care. Answers from several questions were added. More than 
one item could be given. Number of answers to the underlying 
question = n.

Variable Number of answers  
 for each variable

Better spread of competence 10 (n=20)
Less vulnerable from vacancies 9 (n=20)
Quality aspects, mentorship 8 (n=20)
Issues of quality of care 8 (n= 14)

Impersonal for patients 5 (n=17)
Many caregivers to the same patient, low quality 4 (n=17)
Lack of cooperation in clinic 3 (n=11)

a range of answers where units smaller than 12-15 
employees were seen as unwanted unless geographic 
accessibility for patients was an issue. Two CDOs in 
larger counties preferred larger units up to about 30 
employees. The computed indices for the total sums 
of items given for advantages and disadvantages of 
scale showed that neither the index for administra-
tive advantages of scale nor the index for clinical ad-
vantages of scale did correlate to size of county (rho 
= 0.08 and rho = 0.11 respectively). The two indices, 
however, showed a strong bivariate correlation (rho 
= 0.50), which showed that the respondents held si-
milar beliefs on advantages of scale for the two di-
mensions.

 
Hypothesis 4 could thus not be corroborated.
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Discussion
There was a widespread belief in advantages of scale 
with larger clinics both administratively, but also 
rather surprisingly, from clinical aspects. A trend to 
have one head for several clinics could be noted in 
some counties. Two out of the four hypotheses could 
not be corroborated which indicates that manage-
ment of the PDHS was, at least in part, more formed 
by underlying principles of administration in each 
county than by conventional managerial theories 
adapted to dental care. This was in accordance with 
theories on decision-making where previous solu-
tions to problems are taken as points of departure to 
solve later problems an organisation may encounter 
(7, 14). The results also showed that the discussions 
about other categories than dentists as heads of 
clinics was not substantiated in actual facts, as nearly 
all heads were dentists.

Other methods for data collection could have 
been used, such as interviews by telephone or simi-
lar. Interviews could have given a better in-depth 
understanding of the management from the CDOs’ 
perspective but would have been very difficult to ar-
range with this group of respondents. Interviews can 
be used with advantage to follow up some interes-
ting statements from the questionnaires. Before the 
meeting with all CDOs the method had been drafted 
and we learned there that we needed to keep the for-
mat as short as possible to achieve reliable responses 
from these respondents who often were pressed for 
time. One disadvantage with the chosen method of 
data collection might be that other officials than the 
CDOs themselves actually answered the questionn-
aire. We consider this a possibility but if the CDO 
gave the task to someone else, that someone must 
have good knowledge on these questions. 

The questionnaire was sent out by e-mail as all 
the respondents had volunteered to participate and 
preferred such communication. It was sent out in 
May and the last answers arrived five months later. 
The relative long time- span was considered to be of 
little concern as the questions were general and not 
especially time specific.

The present management structure of the respec-
tive PDHS in each county was described from the 
perspectives of their CDOs. This means that the fin-
dings in the study was based on subjective data from 
CDOs, data they wanted us to see. Data they did not 
want us to access could be suppressed. This is a com-
mon and well-known problem in studies based on 
questionnaires. However the answers presented on 
some questions and the varied responses on others 

make it less likely that all CDOs had a common in-
terest in manipulating the results.

The overarching hypothesis that the management 
and control systems have “a logical administrative 
structure” was broken down in four hypotheses. The 
first hypothesis was based on the assumption that 
the workload of a board with many different activi-
ties would be greater than the load for a board with 
fewer or a single activity. The necessary time would 
not be there to allow in-depth discussions and de-
tailed political decision making. In the garbage can 
model terms of Cohen et. al. (4) the decision makers 
in the larger board would not have the same time 
opportunities for decisions on dental care as those 
boards with a single purpose.  The results showed 
that no closer governance could be demonstrated in 
the four counties with a separate political board. We 
cannot distinguish whether this illustrates that the 
governance of the PDHS had not been adapted to 
the role of a separate board or if the results show 
that the role for the board was mainly a strategic one 
with little short-term consequences for the governed 
body. Perhaps questions like the ones raised in this 
questionnaire were not on the agenda for political 
discussions. The underlying theories (9) suggest 
that management tends to measure what is more 
easily measured and not what is critical to measure. 
This becomes more evident when the outcomes of 
the core activities of the organisation are difficult to 
evaluate in economic terms.

It could be argued that the outcome measures of 
the PDHS should be in accordance with the Dental 
Act (16) (good oral health for the whole population) 
and therefore relevant measures should be used in 
the management of the PDHS.

In studying the limits of the CDOs’ management, 
it would be fruitful to examine what the CDOs can 
manage and what must be the domain of the profes-
sionals themselves to define, set objectives for and 
follow up. In a professional organisation, the profes-
sional work constitutes the core activity of the or-
ganisation (17) and dental care in Sweden is such an 
organisation (15). The CDOs might assume that the 
professionals in the organisations do indeed fulfil 
their obligations as professionals and provide good 
oral health for the population. The PDHS must be 
seen as a Human Service Organisation with a close 
cooperation and interaction between the service 
provider and the patient (12), which would ascertain 
that the population received care that would lead to 
the stated objectives. However, the focus on qualifica-
tions for employment in the PDHS has shifted from 
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professional requirements towards more economic 
ones (8). The results here showed that the economic 
variables for setting of objectives and for follow-up 
were indeed followed much more frequently than 
the variables for care. Within the prioritised groups 
of patients specified objectives of care and more de-
tailed planning were reported than for other groups 
of patients. The traditional views on public budgets 
and budgeting processes can be traced in that con-
trols of costs are followed more closely than control 
of incomes, which is in accordance with theories on 
development of organisations (5). These findings 
were in accord with the theories outlined above and 
hypothesis two was regarded as corroborated.

The two following hypotheses dealt with size of 
organisation and we used number of inhabitants in 
each county as a proxy for the size of the adminis-
tration needed to govern the respective PDHS. The 
proportion of publicly employed dentists was dif-
ferent in four out of the 21 counties but similar in 
all the others. Two counties with a smaller number 
of publicly employed dentists were among the larger 
group of counties and the two with a greater propor-
tion of PDHS dentists were the two most northern 
counties. The purpose of an organisation is usually 
stated as focussing on spreading information, com-
munication and decision-making (6). In administra-
tive terms, the span of control (here the number of 
heads of clinics that report to the same CDO) would 
be too great in a bigger organisation for allowing an 
efficient dialogue type of management. 

The results showed that the larger counties had 
more formal administrative processes and also that 
information was spread in a more formal way from 
CDOs to heads of clinics and not directly to the den-
tal teams, which was in accordance with the theore-
tical framework. Larger counties more often repor-
ted very detailed setting of economic objectives for 
the clinics. However, the mandate to alter a budget 
to redistribute given resources showed only a weak 
correlation to size of county.

Another important issue for an organisation is 
the ability to transfer resources to undersupplied 
units, and a larger organisation would in theory 
have a more formal approach to this sort of trans-
fer. However, this formal capability for transfer of 
resources between clinics showed no correlation to 
size of organisation in our study. One explanation 
could be that such transfers use all sorts of different 
strategies simultaneously, which might not be cove-
red by our alternatives of answers to this question.
The results demonstrated that the index for degree 

of centralisation and the index for qualitative objec-
tives of care, showed that a larger organisation had a 
significantly higher degree of decentralisation which 
is in line with the theoretical thinking on size and 
organisation (6).

We consider that hypothesis three was corrobo-
rated, a larger organisation was more formalised in 
reporting and more decentralised as regards heads 
of clinics’ decision-making.

Advantages of scale may occur in production, in 
administrative handling or in resource management 
such as the acquiring of capital (5). These advantages 
in production typically occur when unit costs for an 
organisation follows a stepwise curve, as outlined 
above( 5). The basis for increase in production by 
scale usually calls for a division of labour. This di-
vision of labour is usually described as difficult to 
arrange in a managerially efficient way in professio-
nal organisations as various professions compete for 
their own monopoly of expertise (1). 

The CDOs generally had a positive view on larger 
units, quoting better efficiency and better quality 
of care. The larger organisation would be thought 
to more clearly see the possible advantages of sca-
le. The indices constructed for advantages of scale 
did not corroborate that larger organisations had 
a more positive view on these advantages. Other 
reports indicate that there is little evidence for ad-
vantages of scale in dental settings (11). A study on 
primary health care organisations that related their 
performances with sizes found that the larger ones 
performed no better than the smaller (21). Discus-
sing mergers to create larger units, these authors also 
suggest that:
”Mergers are seen as a way to increase management 
capacity and may reflect the desire of managers to 
manage large organisations” (21,p11).

Our results showed that size matters, as most 
CDOs considered a clinic size of some four or five 
dentists to be the smallest size to be effective. The 
CDOs had a more positive view on advantages of 
scale in the clinical field than in administration, 
which we regard as noteworthy in the context outli-
ned from other fields. We found that hypothesis four 
could not be corroborated.

Conclusions
The administrative logics of the studied large pro-
fessional organisations could only in part be descri-
bed with data from theoretical frameworks and the 
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PDHS organisations in the different counties only 
partially followed the logics in these theories. Ho-
wever, a larger organisation was more formalised 
and more decentralised as regards heads of clinics’ 
decision-making. Different governance as measured 
in this study could not be identified in the organi-
sations that had a separate political board. Whether 
the widespread general belief in advantages of scale 
will lead to a concentration of public dental care to 
major cities should be monitored, as should the im-
pact thereof on access to care for vulnerable parts of 
the population. 

In studying the limits of the CDOs’ management, 
it would be fruitful to examine what the CDOs can 
manage and what should be the domain of the pro-
fessionals themselves to define, set objectives for and 
follow up. In a professional organisation, the pro-
fessionals constitute the core activity of the organi-
sation and the manner professional standards are 
maintained would be interesting to follow.

Further studies are also needed to understand the 
logics that form the environment for a large politi-
cally governed professional organisation. 
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