[bookmark: _Hlk149152583]A New Questionnaire for Evaluation of Documentation and Care in Swedish Dentistry Shows Improvement Needs and Development Potential – A Pilot Study
[bookmark: _GoBack]ABSTRACT
[bookmark: _Hlk217130992][bookmark: _Hlk217131134]Objectives: Swedish dentistry is covered by a strict set of regulations via laws, constitutions and regulations. There is a need for further improvements in the area. We decided to start a framework for quality development based on the treatment patients have received. The objectives of this pilot study were to a) develop and validate a questionnaire for evaluation of the documentation and dental care in Swedish dentistry, b) use this questionnaire to evaluate the documentation and dental care by dentists in our organization (Dentalum AB), and c) develop, validate and evaluate a short questionnaire version.
[bookmark: _Hlk216604568][bookmark: _Hlk200377449]Methods: An external expert in odontology and dental care developed a 98-item questionnaire about documentation/record keeping and patient care according to science and proven experience (named T98). 136 patient records from 22 of our clinics and 65 dentists were analyzed. The expert also proposed a short version questionnaire with 18 essential questions around patient safety (T18). Degree of fulfilled and unfulfilled efforts/measures was calculated for individual issues, subject areas and overall areas.
[bookmark: _Hlk217131345]Results: The average patient reached ca 70 and ca 30 % degrees of fulfilled and non-fulfilled efforts/measures, respectively. Low levels of fulfilment were found for some efforts/measures (6-31 %) and dentists (7 % with <50 %). This shows moderate overall and low individual compliance rates, underserved areas and development potential and needs. In 7 % of the cases, 90-100 % fulfilment was reached, which shows that top quality is reachable. Findings demonstrate that T18 can be used for more rapid and convenient evaluations without losing important information. 
[bookmark: _Hlk217125262]Conclusion:  In this single-organization pilot study with assessments performed by one expert reviewer, we reached the primary objectives. T18 was found to be useful for faster and more convenient evaluations without losing essential information. We have created a basis for discussion about dental education, competence and competence assurance. Ultimately this is considered to strengthen skills and benefit patients.
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1. Introduction
[bookmark: _Hlk200386242]
Dental care in Sweden has been regulated for many years via laws, constitutions and regulations. A number of activities take place daily at serious healthcare providers to promote the development of dental quality. Quality responsible dentists and quality managers are employed and their main task is to ensure that the dental care informed to patients is of high quality and patient safe. Over the years, countless quality management systems and routines have been created, and processes have been documented and revised. Countless courses have focused on the PDCA (Plan, Do, Check, Act) wheel and many have done missions within their organizations and benchmarked between organizations. Various events have focused on quality in odontology and dental care, including Dental Society (Swedish Tandläkarsällskapet) courses at the annual National Assembly for Odontology (Riksstämman). Many have aimed to show how they work to improve the quality of dental care. Unfortunately, very few, if any, have attempted to gain knowledge about what the quality of dental care that the patient receives really looks like, whether licensed dentists have followed the processes, guidelines and routines that the care providers documented in their management systems, and whether reported dental care has been performed in accordance with science and proven experience and properly documented in accordance with applicable laws. In order to acquire that knowledge, it is required that patient journals are scientifically evaluated using standardized and valid questionnaires by professionals experienced in odontology, dental care and reviewing patient records. 
The term "science and proven experience" has long been used in educational institutions as well as in law, and it is also an essential part of dental care and odontology. It is, for example, found in texts of the Patient Safety Act (Patientsäkerhetslagen 2010:659 [1]) as well as in the Ordinance on state dental support (Förordning om statligt tandvårdsstöd 2008:193 [2]). These state, for example, that “Dental care measures that have obviously been carried out in violation of science and proven experience and that have resulted in a care injury or risk of such injury are not eligible for compensation” (§ 3 in the Patient Safety Act) and dental staff must perform their work in accordance with science and proven experience (Chapter 6, § 1 in the Patient Safety Act). According to Chapter 3 in the Patient Data Act (Patiendatalag 2008:355 [3]) patient records must contain the information needed for good and safe care of the patient. Focus on quality, safety, and transparency in dentistry is also provided by the European Regional Organization [4].
In 2017, the Swedish Health and Social Care Inspectorate (Inspektionen för Vård och Omsorg; IVO) reviewed 51 small private dental care providers [5]. They found that the majority of these lacked knowledge of what responsibility they had as caregivers. Many lacked systematic work with patient safety and quality. In several cases there were also significant deficiencies in patient care. Due to insufficient self-control, caregivers did not discover these deficiencies themselves. All caregivers except one have received decisions where IVO set demands for measures. In some cases, IVO has also initiated an investigation of the professional practice of individual dentists. IVO took a serious view of the shortcomings which emerged.
Dentists working in Sweden have either education and degree from any (or more) of the four national dental schools or/and from international dental schools. The responsibility of educational sites is to adequately provide dental students with the best conditions to become skillful dentists, and this includes education in scientific methodology, documentation, laws, responsibilities and regulations. It is the responsibility of dentists to work and act according to the established principles, be updated and maintain the required quality standards. Principles, guidelines and quality assessments at dental clinics can assure that this is fulfilled. 
The primary objectives of this pilot study were to a) develop and validate a questionnaire for evaluation of the documentation and dental care in Swedish dentistry, b) use this questionnaire to evaluate the documentation and dental care (assess and review whether laws, regulations and rules and the scientific mindset and method have been applied) by dentists in our dental organization Dentalum AB (with a total of 30 clinics), and c) develop, validate and evaluate a short version of the questionnaire. The secondary objectives were to a) create a basis for organizational (within Dentalum AB), local (in Swedish dentistry), educational (e.g. among the four Swedish dental schools) and global discussion about dental education and competence, b) create a basis for employers/care providers to ensure the competence of employed dentists, c) provide the National Board of Health and Welfare with the basis for developing and securing the competence of third-country dentists (dentists from outside the EU) before they receive authorization (legitimation) to practice the dental profession in Sweden, and d) provide Swedish authorities, primarily the Social Insurance Agency (Försäkringskassan) and the Health and Care Inspectorate (IVO) a basis for developing and ensuring that tax funds and personnel resources are used as efficiently as possible.




2. Methods

An externally summoned expert in odontology and dental care with extensive experience in the field and in quality work developed a questionnaire (record review form) with 98 questions about documentation/record keeping and patient care according to science and proven experience (named T98). 
The subject areas that underwent structured review by this individual included patient needs, examinations and examination documentation, diagnostics and diagnostic documentation, referral procedures, and therapy plans, and what is considered most urgent within the various odontological subject areas, including radiology, periodontology, cariology, endodontics, prosthetics, surgery, implant surgery, bite physiology and drug treatment (see Table 1). 

Table 1. Areas and questions in the T98 questionnaire. Selected T18-items are marketed with an asterix (*). 
	Domain
	

	X-ray
	Whether adequate X-rays were taken in connection with examination, treatment and evaluation*. Have these images been adequately justified* and is there documentation of what the captured images show/do not show. In addition, an assessment of the technical quality of the X-ray images was done and whether the radiation safety was good.

	Cariology
	Whether the patient has been diagnosed correctly*. Furthermore, if adequate investigations have been carried out to obtain information on cariological risk factors. Has the patient received adequate disease information? Has the cariological disease been treated* and have measures taken been evaluated to ensure that the disease is under control before other prosthetic/surgical measures are planned?

	Periodontology
	Whether the patient has been adequately diagnosed to ensure that information has been obtained to be able to assess the patient's periodontal status*. Has the patient received adequate disease information, instructions to deal with the periodontal disease? Has the periodontal disease been treated adequately* and have measures taken been evaluated to ensure that they had the desired effect?

	Endodontics
	Whether root canal-treated teeth have been diagnosed correctly* and if the endodontic treatment has been carried out in a patient-safe manner. Furthermore, the technical quality of the root fillings* is examined in relation to proximity to the radiographic apex and the density of the root filling.

	Prosthetics
	Whether the patient's previous causal oral disease was treated and evaluated and found to be under control before the prosthetic treatments were commenced*. An assessment was done as to whether the performed prosthetic treatment was carried out in a patient-safe manner*.

	Dento-alveolar surgery
	Whether the surgical procedures were carried out in a patient-safe manner. Has adequate information been obtained to ensure that the procedures do not mean any harm to the patient's health?

	Implant surgery
	Whether performed implant surgical measures have focused on a careful preoperative assessment to ensure that a surgical intervention with minimal risk of complications for the patient is performed*. Furthermore, that the surgical installation of implant fixtures has been done in an adequate manner.

	Stomatognathology
	Whether the patient's stomatognathology (bite physiology) status has been assessed* and if there were stomatognathology problems. Furthermore, an assessment has been made as to whether the possible stomatognathology treatment has been evaluated within a reasonable time.

	Medication/Antibiotics
	Whether prescriptions of antibiotics were made in accordance with the Medical Products Agency’s (MPA’s) recommendations on antibiotic prophylaxis or antibiotic treatment in dentistry*.



[bookmark: _Hlk200383275][bookmark: _Hlk200383808]136 patient records from 22 clinics and 65 dentists (on average 2.1 patients per dentist) at Dentalum AB were analysed/reviewed. Patient identities and information were not known and not used in this evaluation. Focus was on evaluating the dentist work. Neither were dentist identities used in the evaluation.

Main questions and evaluations for each area are shown in Table 1. Each area was reviewed by the external expert based on whether the documentation was adequate to be said to meet today's legal requirements and quality/scientific standards. 

The external expert in odontology and dental care (a former supervision dentist at IVO with more than 5,000-8,000 hours of experience reviewing dentists’ work in at least 1,000 dental records) also proposed a short version questionnaire with 18 major/essential questions about documentation/record keeping and patient care according to science and proven experience (named T18; see selected questions in Table 1). 

Findings from the evaluation were categorized as follows: Fulfilled efforts/measures, Not fulfilled efforts/measures and Questionable. Only results from completed treatments were selected for the evaluation. Findings were analyzed and compared statistically. Degree of fulfilled and unfulfilled efforts/measures was calculated for individual issues, subject areas and overall areas.
The following main measurements were selected:
· Percentage of fulfilled and non-fulfilled efforts/measures, where the percentage of fulfilled was the ratio between fulfilled and the total of fulfilled, non-fulfilled and questionable and the percentage of non-fulfilled was the ratio between non-fulfilled and the total of fulfilled, non-fulfilled and questionable
· Lowest ranking (lowest 5) of non-fulfilled efforts/measures
· Percentage of patients with <25, <50, >90 and 100 % fulfilled efforts/measures
· Comparison of and correlation between percentage of fulfilled and non-fulfilled efforts/measures for T18 and T98.



3. Results and Discussion
The average percentage fulfilled efforts/measures for T98 and T18 for the 136 patients were 71 and 69 %, respectively (see Table 2). The corresponding percentage non-fulfilled efforts/measures were 27 and 30 %, respectively. Thus, the average patient reached ca 70 and 30 % degrees of fulfilment and non-fulfilment, respectively. Very few questionable efforts were registered. With the use of T18, 12, 25, 22 and 7 % of the patients had 100, >90, <50 and <25 % fulfilment, respectively. Corresponding estimates for T98 were 0, 7, 9 and 0 %, respectively.
These findings show major similarities and some dissimilarities between T18 and T98, moderate quality of documentation and dental care, large inter-individual variability, cases of poor and excellent documentation and dental care, and development potential.

Table 2. Percentage fulfilled and non-fulfilled efforts/measures for the patients.
	
	T98
	
	T18
	

	
	% fulfilled
	% non-fulfilled
	% fulfilled
	% non-fulfilled

	Median
	74.8
	23.2
	74.2
	25.0

	Mean
	70.9
	26.8
	69.0
	29.8

	Min
	31.0
	0
	11.1
	0

	Max
	98.7
	60.9
	100
	88.9



Six (6 %) and 4 (4 %) efforts/measures reached 100 and <25 % fulfilment, respectively. Areas with the highest degree of fulfillment include endodontic treatment, while areas with the lowest degree of fulfillment (57-60 %) were cariology and periodontology. The 5 efforts/measures with the lowest degree of fulfillment were 
· the sum of performed/finalized dental care (6 % fulfilled; 93 % non-fulfilled),
· sensitivity test for non-root-filled teeth (21 % fulfilled; 79 % non-fulfilled), 
· tobacco prevention performed (22 % fulfilled; 24 % non-fulfilled), 
· adequate disease treatment evaluated prior to prosthetic treatment (24 % fulfilled; 71 % non-fulfilled), and 
· documentation of implant surgery (31 % fulfilled; 69 % non-fulfilled). 
Adequate caries treatment and use of antibiotics, and evaluations of general medical status and infection following implant surgery, are the efforts/measures with the lowest degree of fulfillment of the T18 items. Improvements in these areas are therefore of high importance.
There was good agreement between T98 and T18, as demonstrated by percentage fulfilled and non-fulfilled efforts/measures (see above) and high degree of intercorrelation between the versions for percentage fulfilled and non-fulfilled for the patients (Figure 1).  Correlation coefficients (R2) for fulfilled and non-fulfilled efforts/measures were 0.75 and 0.76 (highest possible R2 is 1), respectively. 

     
Figure 1. Percentage fulfilled (left) and non-fulfilled (right) efforts/measures for T18 vs T98. Each data point represents the percentage of fulfilled efforts/measures for one patient.

A positive intercept (33.3 % fulfilled with T98 estimated at 0 % fulfilled with T18) and slope < 1 for fulfilled efforts/measures (Figure 1; left), and smaller positive intercept (11.1 %) for non-fulfilled efforts/measures (Figure 1; right), shows that T18 generally gives lower % fulfilment than T98 at low numbers (<70 %). Therefore, it appears to be more sensitive to find dentist/patient cases with inadequate documentation and dental care.
Overall, this demonstrates that T18, which is considered to cover the most important questions/factors about patient safety, can be used to perform a less time-consuming evaluation with maintained precision.
The large inter-interindividual variability and cases with inappropriate levels of science and proven experience and documentation are interesting and of concern. One can wonder about possible reasons for the existence of low individual levels of quality of documentation and dental care. Do they mainly depend on factors such as low quality of education and low level of examination requirements, cultural differences, differences in attitudes and responsibilities, limited experience, lack of interest in dentistry, lack of standardized routines, shortage of time and high stress levels, inadequate management systems and unawareness of processes, guidelines, laws and routines? This is something for further investigation. We have not reviewed whether the care providers have an adequate management system or established routines or focused on whether the care providers in their processes, guidelines or routines refer to national guidelines in dental care.
An evaluation like the present is required for finding and demonstrating shortcomings, problems, needs for improvement, and development potentials and areas. The fact that 7 % dentists reached 90 % fulfilment or more shows both development potential among many dentists as well as a high level of clinical quality by other dentists within the organization.
[bookmark: _Hlk200387187]The need for valid, reliable and feasible quality measures, improved quality and establishing of robust evidence-based standards in oral health care was demonstrated in, for example, quality assessment and clinical practice guideline studies by Righolt et al. 2019 [6] and Sachdeva et al. 2025 [7]. In the review by Righolt et al., which covered 2541 unique articles and 215 quality measures, only 2 and 3 studies reported on validity and reliability of the measures, respectively. Quality as an approach to guarantee each patient the range of diagnostic and therapeutic procedures that will ensure him the best result in terms of health was also highlighted by Gardette 2010 [8]. Our work is also in line with the scope of the International Organization for Standardization, and the Dental Quality Alliance (DQA) [9], whose objectives are to identify and develop evidence-based oral health care performance measures and measurement resources, advance the effectiveness and scientific basis of clinical performance measurement and improvement, and foster and support professional accountability, transparency, and value in oral health care through the development, implementation and evaluation of performance measurement. DQA has addressed a limited number dental quality measures for prevention and disease management, including evaluation of % of patients with periodontitis who received a comprehensive or periodic oral evaluation or prophylaxis. T98 and T18 provide broader and more detailed information about dental care. 
Tokede et al, 2016 [10] highlighted an overall suboptimal standard of clinical dental record keeping in studies conducted in UK, Australia, Scandinavian countries and USA, for example, 45 % completed medical histories, 21 % recorded periodontal screening and 9-87 % of cases with missing patient clinical information. In the present study, general medical status assessment, correct investigation of pocket depth and information of various treatment options were done in 42, 57 and 54 % of cases, respectively. 
Limitations with the study include the fact that it is a single-organization pilot study and that assessments were done by one expert only. The external expert’s long experience in odontology, assessments of dental care and quality of treatment, and the wide range of individual results (from 0 to 100 %), demonstrate confidence in the findings. Further studies with more patients and assessors will probably show results with higher statistical confidence and similarities/differences in outcomes between assessors. In future studies, T18-evaluations before and after education and instructions will demonstrate the development potential among dentist in general and within Dentalum AB. There was also lack of independent validation, psychometric testing and predictions. Such work is suited for future studies with T18. 

4. Conclusion
In conclusion, in this single-organization pilot study with limited method validation (assessments done by one expert, and  no independent validation or psychometric testing), we reached the primary objectives of this pilot study - a) to develop and validate a questionnaire for evaluation of the documentation and the quality of dental care in Swedish dentistry (T98), b) to use T98 to evaluate documentation and dental care quality within our organization (Dentalum AB), and c) to develop, validate, and evaluate a shorter, yet precise, version of the questionnaire (T18). Our findings align with the view that there is a significant knowledge gap regarding the actual quality of dental care provided. The results indicate considerable variability in compliance, with both areas needing improvement and examples of high-quality care. The T18 version proved effective for more rapid and convenient evaluations without compromising essential information.
Moreover, the substantial variation in individual compliance levels suggests that several underlying factors may contribute to the spread of results. These include variability in the quality of dental education and examination standards, differences in clinical experience, cultural and attitudinal variations, inadequate understanding of legal responsibilities, lack of standardized routines, time constraints, high workload, and insufficient management systems or awareness of existing clinical guidelines and regulations. Another explanation may be that academic institutions often deliver education in disciplinary silos, which impedes students’ ability to develop an integrated understanding of patient care [11]. Furthermore, notable deficiencies in the implementation of national clinical guidelines limit the transmission of essential knowledge to individual practitioners - concerns highlighted in recent national reports [12]. These aspects warrant deeper examination in future investigations aimed at improving dental care quality and consistency. 
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7.6923076923076925	0	41.17647058823529	26.666666666666668	6.25	7.6923076923076925	6.666666666666667	23.52941176470588	78.571428571428569	76.470588235294116	52.941176470588239	73.333333333333329	0	69.230769230769226	87.5	77.777777777777786	45.454545454545453	53.333333333333336	26.666666666666668	46.153846153846153	16.666666666666664	25	9.0909090909090917	6.666666666666667	14.285714285714285	6.25	5.5555555555555554	12.5	0	0	75	88.888888888888886	26.666666666666668	47.058823529411761	7.6923076923076925	25	46.666666666666664	58.82352941176471	6.25	78.571428571428569	0	28.571428571428569	18.75	26.666666666666668	17.647058823529413	68.75	6.666666666666667	6.666666666666667	5.5555555555555554	11.76470588235294	33.333333333333329	68.75	58.82352941176471	35.294117647058826	14.285714285714285	26.666666666666668	52.941176470588239	72.727272727272734	68.75	72.222222222222214	30.76923076923077	20	45.454545454545453	26.666666666666668	20	40	35.714285714285715	64.705882352941174	41.17647058823529	25	14.285714285714285	64.705882352941174	23.52941176470588	0	7.1428571428571423	58.333333333333336	43.75	40	12.5	33.333333333333329	37.5	20	37.5	43.75	20	25	0	46.153846153846153	12.5	0	29.411764705882355	0	6.666666666666667	10	18.181818181818183	50	61.53846153846154	27.27272727272727	0	45.454545454545453	16.666666666666664	20	38.461538461538467	57.142857142857139	11.76470588235294	0	44.444444444444443	37.5	85.714285714285708	53.333333333333336	0	0	17.647058823529413	27.777777777777779	5.5555555555555554	11.111111111111111	0	6.25	0	0	18.75	0	12.5	46.153846153846153	23.076923076923077	16.666666666666664	0	12.5	20	76.923076923076934	18.75	8.3333333333333321	56.25	13.333333333333334	46.666666666666664	56.25	16.666666666666664	6.5217391304347823	37.804878048780488	37.349397590361441	8.8607594936708853	10	15.66265060240964	17.857142857142858	52.857142857142861	50	35.064935064935064	40.579710144927539	13.333333333333334	44.444444444444443	58.108108108108105	56.521739130434781	34.693877551020407	43.75	34.285714285714285	34.42622950819672	12.5	17.283950617283949	12.121212121212121	7.042253521126761	26.785714285714285	7.6923076923076925	13.953488372093023	17.647058823529413	5	9.0909090909090917	57.894736842105267	60.919540229885058	25.806451612903224	43.037974683544306	17.647058823529413	19.230769230769234	47.368421052631575	52.564102564102569	13.043478260869565	47.887323943661968	17.073170731707318	35.185185185185183	28.571428571428569	33.898305084745758	10.975609756097562	42.465753424657535	19.047619047619047	18.181818181818183	8.791208791208792	11.904761904761903	33.333333333333329	43.07692307692308	43.373493975903614	37.5	17.241379310344829	12	45.121951219512198	47.169811320754718	33.783783783783782	35.555555555555557	21.951219512195124	17.241379310344829	23.809523809523807	22.058823529411764	10.44776119402985	17.647058823529413	39.655172413793103	43.373493975903614	20.779220779220779	15.068493150684931	27.419354838709676	44.303797468354425	14.814814814814813	8.3333333333333321	16.923076923076923	40	32.467532467532465	22.857142857142858	13.513513513513514	16.470588235294116	21.052631578947366	11.29032258064516	34.666666666666671	44.117647058823529	13.888888888888889	39.024390243902438	0	20	7.6923076923076925	1.3157894736842104	25.609756097560975	14.705882352941178	3.1746031746031744	10.810810810810811	27.500000000000004	43.18181818181818	42.857142857142854	32.432432432432435	18.421052631578945	42.5	22.222222222222221	15.873015873015872	40.909090909090914	48	37.349397590361441	21.052631578947366	45.054945054945058	41.463414634146339	57.575757575757578	54.411764705882348	5.7971014492753623	8.064516129032258	22.222222222222221	28.08988764044944	14.444444444444443	14.772727272727273	15.584415584415584	24	14.084507042253522	11.320754716981133	23.75	19.230769230769234	18.75	32.075471698113205	23.52941176470588	15	11.940298507462686	16.666666666666664	23.880597014925371	45.833333333333329	29.268292682926827	22.222222222222221	40.259740259740262	25.352112676056336	43.75	45.945945945945951	% non-fulfilled with T18


% non-fulfilled with T98



