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A B S T R A C T

Objectives: The study evaluated the digital national waiting time information system from the point of view of 
oral healthcare managers in Finland in 2021. The information system (IS) was implemented in 2014, primarily to 
monitor waiting times in public healthcare. The system reported the information on realised waiting times on the 
Internet.
Methods: We gathered the data using a cross-sectional survey. Evaluating the system was based on a modified IS 
success model with the dimensions of information quality, system quality, individual impact and organisational 
impact. We used convenience sampling when including in the study managers working in public primary oral 
healthcare in the spring of 2021.
Results: The managers (n = 97) perceived it as easy to access the waiting time information on one website, but 
they evaluated the information as low quality. The information on realised waiting times supported them in the 
management of current waiting times to a minor degree. The managers associated the information inaccuracy in 
the national system with dental nurses’ poor data entry in electronic patient ISs in oral healthcare organisations. 
The inaccuracy meant that waiting time monitoring data was not valid.
Conclusions: Our modified IS success model was sufficient to ascertain that poor information quality likely 
influenced the effectiveness of managers in information-driven waiting time management. Information must be 
relevant and accurate to promote the success of ISs. Further research is required to explore how to improve the 
design of national ISs from the point of view of different stakeholders in healthcare.

Public interest summary

Waiting times to access non-urgent care are often long in countries 
with publicly funded healthcare. Thus, maximum waiting times are set 
and monitored. As for Finland, there was a digital national information 
system to monitor realised waiting times in 2021. We evaluated the 
information system (IS) from the point of view of public primary oral 
healthcare managers. The system increased transparency in healthcare. 
It reported the waiting time information publicly on one website. The 
managers evaluated the information as low quality. The information on 
realised waiting times was not relevant to managing current waiting 
times. The information was also inaccurate. The managers associated 
the inaccuracy with dental nurses’ poor data entry in electronic patient 
ISs in oral healthcare organisations. The inaccuracy meant that waiting 
time monitoring data was not valid. The results emphasise the impor
tance of good-quality information for the success of ISs. Participatory 
design of national ISs is required.

Introduction

Waiting times to access care are often long, especially in countries 
with publicly funded healthcare [1]. It is essential to reduce waiting 
times to improve the quality of healthcare [2]. Combining appropriate 
maximum waiting times with demand- and supply-side interventions 
and regular waiting time monitoring have been successful approaches to 
reducing waiting times [3]. When care-quality information is reported 
publicly, transparency in healthcare increases; healthcare payers can 
confirm the care quality of healthcare providers, providers can bench
mark their quality against other providers, and clients can choose a 
high-quality healthcare provider [4].

Monitoring and reporting waiting times require good-quality waiting 
time data. Relevance, availability and accuracy are key quality aspects 
of statistical data [5]. Statistical data, like other data, evolves during its 
life cycle [6]. Gathered data is stored, processed and presented in 
different forms for various purposes. Several issues, such as data entry 
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errors and system irregularities, challenge data evolution.
The relevance of the waiting time for a particular purpose depends 

on how the waiting time is defined and measured. As it is a period be
tween a starting point and an endpoint, we must define these points so 
that the waiting time is relevant to the intended purpose. All healthcare 
providers should use equal definitions for a designed purpose, as 
without this, comparisons are challenging [7,8]. In primary care, the 
variation in waiting time definitions is minor, and the waiting time has 
been defined as the time taken to get an appointment to see a healthcare 
professional [8].

There are three possibilities for waiting time measurement in the 
passage of time [9]. Retrospective measures describe ‘completed waits’, 
meaning the realised waiting times of patients already treated. The two 
other measures describe prospective waiting times. One is for ‘ongoing 
waits’, meaning the waiting times of those on the waiting list, and the 
other is for ‘expected waiting time’, meaning an estimate of the future 
waiting time for a new patient. For policy-makers, realised waiting times 
are important from the point of view of the overall effect on welfare, but 
policy-makers also need information on current performance [10]. 
Healthcare organisations often have various internal waiting time 
measures [11].

As statistical figures, the mean, median, number of patients waiting, 
number of patients waiting by population, and number of patients 
waiting within a certain time interval have been calculated [9]. To 
present organisations’ performance data simply, colour symbols have 
been suggested as one solution. They are challenging, as they do not 
explain differences and variations [12]. Similarly, a single statistical key 
figure is inadequate for designing policies to tackle waiting times [13].

When national authorities monitor waiting times, they must rely on 
information acquired from healthcare organisations. There is specula
tion that self-reported information may be biased [14,15]. Investments 
in information systems (IS) have been made to get data to control the 
behaviour of organisations [16]. Data extracted automatically from 
electronic patient ISs did not guarantee the validity of the waiting time 
registry in Sweden because of the misconceptions underpinning the 
waiting time reporting system [17]. Data accuracy may be poor if the 
knowledge and understanding of the used codes is improper [18]. Per
sons who document and process data must perceive reporting as 
meaningful. They must have the right skills for these tasks, and they 
should receive feedback [19]. In addition, poor system usability affects 
data entry. In Denmark, medical secretaries considered the structure of a 
new system module confusing for their tasks [20].

Concerning public oral healthcare, to the best of our knowledge, 
there are no extensive studies on public waiting time monitoring and 
reporting ISs. Our study evaluated the success of the digital national 
waiting time IS from the point of view of public oral healthcare man
agers in Finland in 2021. The Finnish healthcare system is mainly 
publicly funded. Maximum waiting times for non-urgent public primary 
care were set in law in 2005 [21]. A digital national IS was implemented 
in 2014 to monitor waiting times [22]. The system reported the infor
mation on realised waiting times publicly on the Internet. A major re
form of public health and social services was upcoming in 2023, and one 
of its objectives was to improve access to public primary care [23]. We 
were interested in whether the digital national IS supported public 
primary oral healthcare in waiting time management. The research 
questions are as follows: 1) How do oral healthcare managers perceive 
the digital national waiting time IS? 2) How do oral healthcare managers 
perceive different waiting time measures?

Public primary oral healthcare and the digital national waiting 
time IS

The Finnish health system is a combination of tax-funded services 
and private services. In oral healthcare, the role of private services is 
significant. Private-sector dentists provide almost half of adult visits 
[24]. The number of dentists working in public services is around four 
for every 10,000 members of the population [24]. As everyone is enti
tled to public services, waiting times for public primary oral healthcare 

have not been reasonable. The waiting time refers to the period from 
assessing the need for treatment in telephone triage to an appointment 
with a dentist [25].

In 2021, when the study data was gathered, municipalities had a 
duty to organise public healthcare services. The state supported the 
organisation by paying central government subsidiaries to municipal
ities. The Healthcare Act [25] defined the services provided and the 
maximum waiting time for non-urgent care, which was six months in 
primary oral healthcare. A major reform of public health and social 
services was upcoming in 2023 meaning that the wellbeing services 
counties organise public health and social services [23]. Amongst other 
things, the reform aimed to improve the availability and accessibility of 
public primary services. Different forms of reform have been planned 
since 2005. Politicians have debated the role of private sector services 
and freedom of choice. The Healthcare Act has supported, within the 
limits of resources, some possibilities regarding choice, such as choosing 
the public service organiser, the service unit and the dentist.

The Healthcare Act has required each healthcare organiser to report 
its waiting times for non-urgent care on its website and to update this 
information every four months. Reported prospective waiting times 
have been based on the first or third available non-on-call dentist 
appointment time or an estimate [26].

To monitor realised waiting times, all public primary oral healthcare 
organisations submitted data to the Finnish Institute for Health and 
Welfare (hereafter the Institute) [27,28]. Since 2014, data has been 
submitted in encrypted electronic form from electronic patient ISs to the 
systems of the Institute [22], preferably daily in strictly defined content 
[29]. The content was transactional-level data regarding each contact, 
an assessment of the need for treatment, and the booking, cancellation 
and appointment for a client. To access care, a nurse assessed the need 
for treatment of a client who had contacted the telephone triage, and an 
appointment time was booked if needed. The data on these transactions 
was documented in electronic patient ISs automatically or manually by 
dental nurses.

The systems of the Institute processed the data for aggregated sum
mary reports to be reported publicly on its website. New information 
was published once a month. In spring 2021, the information was pre
sented with the numbers of clients within six categories. The categories 
for realised waiting time for non-urgent care were 0, 1–3, 4–21, 22–90, 
91–180 and more than 180 days. The information was also classified by 
area of regional state administrative agency, province, service organiser 
and service unit.

Materials and methods

To evaluate the success of the digital national waiting time IS from 
the point of view of public oral healthcare managers, we carried out a 
cross-sectional survey in 2021. The Ethics Committee for Human Sci
ences at the University of Turku approved the study proposal in 
February (Permit 7/2021). This ethical permit required the participants 
to provide informed consent to participate in the study. Applications for 
research permits were also submitted to 135 public primary healthcare 
organisers in March 2021. Of these, 52 % had a small population base of 
up to 20,000 people. We obtained permits from 105 organisers; 54 % 
had a large population base of more than 20,000 people.

The research design originally included gathering data from every 
oral healthcare manager working in the public primary sector in Finland 
in the spring of 2021. As not all 135 public primary healthcare orga
nisers approved the research permit, managers were included in the 
study using convenience sampling. The number of managers of the 105 
healthcare organisers included in our study was 159. Nonprobability 
sampling decreases the validity and credibility of study results, but the 
method is suitable for exploratory research to ascertain whether a 
problem exists [30].

We adapted the theoretical framework (Fig. 1) from the original IS 
success model of DeLone and McLean [31] and the IS-impact 
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measurement model of Gable et al. [32]. DeLone and McLean based their 
model on a literature review and concluded that there is no single IS 
success measure, but rather many such measures. The measures are 
classified into six categories: system quality, information quality, use, 
user satisfaction, individual impact and organisational impact. The 
categories are interrelated and interdependent, forming an IS success 
model. Gable et al. [32] re-conceptualised the concept of IS success as a 
formative, multidimensional index. It has four dimensions in two halves: 
the quality half and the impact half. The quality half consists of system 
quality and information quality, and the impact half consists of indi
vidual impact and organisational impact. System quality is a measure of 
the system’s performance from a technical perspective. Information 
quality refers to the quality of the IS outputs. Individual impact mea
sures the extent to which the IS has influenced the effectiveness of key 
users. Organisational impact refers to the extent to which the system has 
promoted improvement in organisational capabilities and results. Gable 
et al. considered these four dimensions necessary and sufficient for the 
IS-impact measurement model. We also decided to include four di
mensions – system quality, information quality, individual impact and 
organisational impact – in our model, to keep it concise. Different 
modified IS success models have been used a lot for evaluating the 
success of health information technology [33–35].

The original IS success model [31] is both a variance and a process 
model [36]. We used the assumptions of a process model [37]. Process 
models assert that the outcome can happen only under necessary con
ditions, but it may also fail to happen. Thus, system and information 
quality are necessary, but are not sufficient antecedents for individual 
impacts. Furthermore, individual impacts are necessary for organisa
tional impacts, but chance and random events play a role. Altogether, 
the impacts found are likely to occur under some conditions and unlikely 
under others.

We included 15 attributes in our modified IS success model, to 
measure its four dimensions. For the dimension of organisational 
impact, we had three attributes, and we had four for the other di
mensions. For system quality and information quality, we chose attri
butes commonly used in their assessments [31]. The attributes for 
system quality were access, ease of use, response time and visual clarity. 
For information quality, the attributes were accuracy, comparability, 
timeliness and understandability. For individual and organisational 
impact, the attributes were modified for the context of waiting time 
management. Modifying attributes for study contexts is paramount for 
successful evaluations [38]. Thus, for the attributes of individual impact, 
we chose decision-making, making comparisons, problem identification 
and self-monitoring. Individual impact means impacts on oral health
care managers in the studied context. Organisational impact was eval
uated by data entry, process development and staff requirements. Data 
entry is an essential capability of a healthcare organisation. We cannot 
discuss the quality of something if we have not documented that thing 

[5]. In the attribute data entry, we included dental nurses’ IS in
structions, helpdesk activities, leader support for nurses and orientation 
of nurses.

In our study, there was one question for each attribute except the 
attribute of data entry (see Appendix A). This had four items. We also 
asked about the waiting time information accuracy in the system con
cerning the respondent’s organisation, and possible extra views on 
waiting time information in oral healthcare. We had six questions about 
managers’ perceptions of different waiting time measures in waiting 
time monitoring. The questionnaire also included questions on the 
backgrounds of managers and questions for other studies, such as the 
importance of publishing waiting times for clients.

The questionnaire was pretested before distribution to ensure its 
clarity and comprehensiveness. We gathered the data using the software 
Webropol Survey & Reporting, version 3.0. The questionnaire was 
accessed through an open Internet link to allow anonymous responses.

We sent the Internet link to the contact persons of the oral healthcare 
organisations at the beginning of May 2021. The persons were named for 
this task in the approved research permits. Reminders to respond were 
sent at the end of May. We had informed oral healthcare managers that it 
would be possible to reply to the questionnaire until 11 June. On 2 June, 
the Institute updated its waiting time website referred to in the survey, 
and we had to close our survey on that date. We sent a message about 
this to the oral healthcare organisations the next day.

In statistical analyses, we used the software IBM SPSS Statistics for 
Windows, version 28.0.0.0. In SPSS, cases in which data on a variable 
was missing were excluded from analyses. Because the study was to 
ascertain whether a problem exists, using convenience sampling, the 
attributes were not combined into four indexes, with one for each 
dimension. Instead of the indexes, we used boxplots to illustrate the 
locality and spread of these attributes. We gathered most of the data 
using a 5-point Likert scale (strongly disagree=1, disagree=2, neither 
agree nor disagree=3, agree=4, and strongly agree=5) or another 
ordinal rating scale (not at all=1, slightly=2, moderately=3, very=4, 
and extremely=5). The relationships between the categorical variables 
were studied using contingency tables and Chi-Square statistics [39].

Results

Descriptive statistics of the oral healthcare managers

Of the 159 managers potentially participating in the study, 98 
answered our questionnaire, which was a response rate of 62 %. One of 
the managers did not provide informed consent to participate in the 
study. Thus, the number of managers included in the analysis was 97. 
There was also a minor data loss because not all the managers answered 
all the questions. The number of respondents answering the different 
structured questions varied from 90 – 96. The number of valid responses 

Fig. 1. The IS success model modified after [31,32].
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(n) is reported separately for each question.
Of the managers (n = 96), 60 % had a licentiate degree in dentistry, 

20 % were specialist dentists, and 20 % had other qualifications. For 
example, eight were dental hygienists. As managers (n = 93), 40 % had 
worked for five years or less, 16 % from 6 – 10 years, and 44 % longer 
than ten years. Of the managers (n = 95), 50 % worked in an organi
sation with a small population base of up to 20,000. Of the specialist 
dentists, three out of four worked in an organisation with a large pop
ulation base. There was no association between working years in man
agement positions and the organisation’s population base.

Managers’ perceptions of the digital national system

The oral healthcare managers’ perceptions of the success of the 
digital national waiting time IS are presented in Fig. 2. Of the success 
dimension of organisational impact, the figure illustrates only the 
attribute data entry with its four items. In addition, 33 % of the man
agers answered that process development had been started in their 
organisation because their waiting times had been longer than in other 
organisations, based on the waiting time information in the national 
system (n = 96). Similarly, 22 % of the managers answered that the 
information had been used to justify the need for additional resources (n 
= 96).

In response to the question ‘The waiting time information published 
on the website of the Finnish Institute for Health and Welfare is accurate 
for the organisation I manage’, 52 % of the managers responded posi
tively (n = 90). Of these, 60% managed oral healthcare organisations 
with a small population base. The difference between the manager 
groups was statistically significant (χ2 = 5.560; df=1; p = 0.018). 
Furthermore, the managers who considered the waiting time figures in 
the system to be accurate for the organisation they managed, in general, 
perceived the information accuracy in the system to be higher than did 
the managers who considered the figures in the national system con
cerning their organisation to be inaccurate (χ2 = 25.646; df=3; p <
0.001).

Managers’ perceptions of different waiting time measures

Fig. 3 presents how the managers perceived different realised and 
ongoing waiting time measures.

Table 1 presents the associations between the managers’ perceptions 

of different waiting time measures and the population base entitled to 
oral healthcare provided by the organisation the person managed.

Managers’ extra views on waiting time information in oral healthcare

Of the managers, 37 answered our open-ended question about 
whether they had anything else to say about waiting time information in 
oral healthcare. The answers referring to reasons for the inaccurate 
waiting time information in the national system could be associated with 
the characteristics of individuals, tasks and technology. The respondents 
considered that assessing the need for oral treatment was an overly 
complicated process, especially for dental nurses who rarely worked in 
telephone triage or were recent graduates. Data entry was also consid
ered challenging. Data entries were made incorrectly or remained un
finished. The software and instructions frequently changed, and up-to- 
date user instructions for using the electronic patient IS were lacking. 
The managers could not check the data transferred from their systems to 
the national system. Knowledge of how the statistical information 
formed did not exist. There was curiosity as to why CE-certified elec
tronic patient software did not work.

Discussion

We evaluated the success of the digital national waiting time IS in 
Finland in 2021. The system was implemented in 2014 primarily to 
monitor the care guarantee in public primary healthcare. The system 
reported the information on realised waiting times publicly on the 
Internet. A major reform in Finnish health and social services was up
coming in 2023. One of its objectives was to improve access to primary 
oral care. The study evaluated the national IS from the point of view of 
public oral healthcare managers in managing waiting times. We gath
ered the data for our explorative study using a cross-sectional electronic 
survey. We used convenience sampling. As a theoretical framework, we 
used a modified IS success model with four dimensions: system quality, 
information quality, individual impact and organisational impact [31,
32]. The study results indicated that the information quality in the 
system was poor. The national authorities confirmed with the inaccurate 
information in the system that realised waiting times in public oral 
healthcare were according to the law. To the oral healthcare managers, 
the information in the national system was neither accurate nor relevant 
in managing current waiting times. To a minor degree, they used the 

Fig. 2. Managers’ perceptions of the success of the digital national waiting time information system. (Questionnaire score*: 1=Strongly disagree, 2=Disagree, 
3=Neither agree nor disagree, 4=Agree, 5=Strongly agree; Questionnaire score **: 1= Not at all, 2=Slightly, 3=Moderately, 4=Very, 5=Extremely).
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information to compare the waiting times between different organisa
tions, as the information was easy to access on one website. The man
agers associated the information inaccuracy with dental nurses’ 
improper data entry in electronic patient ISs in their organisations. 
Reasons for improper data entry stem from individual, task and tech
nology characteristics. Our modified IS success model was sufficient to 

ascertain that poor information quality likely influenced managers’ 
effectiveness in information-driven waiting time management.

The manager respondents represented all public primary oral 
healthcare organisers quite well. The proportions of the manager re
spondents in relation to the population bases of organisers provided no 
or low bias. Organisers with a small population base participated in the 
study less than organisers with a large population base. In addition to 
managerial tasks, many oral healthcare managers did clinical work, 
usually more in small organisations. The more clinical work managers 
did, the less time they had for managerial tasks and waiting times.

We considered the digital national waiting time IS as a public care 
quality reporting IS [4]. Waiting time to access non-urgent primary oral 
healthcare refers to care quality, and waiting time management refers to 
care quality improvement. The studied national system reported infor
mation on realised waiting times of all public primary oral healthcare 
organisations on one website. Transparency increased. It was quite easy 
for the managers to access the website. The waiting time definition was 
unambiguous. For the managers, information relevance problems were 
associated with waiting time measurement over the passage of time. 
Relevance was compromised as the system provided retrospective in
formation for monitoring purposes, and information on prospective 
waiting times would have been needed for managing current waiting 
times.

The oral healthcare managers’ evaluations on the relevance of the 
waiting time information in the national system with the attributes of 
comparability and timeliness varied a lot. The point of view of evalua
tion explains the variation. Retrospective waiting time information 
published once a month is timely for observing which organisations’ 
maximum waiting times were according to the law, but not timely and 
relevant for current waiting time management. Waiting time informa
tion without other information is not relevant for analysing reasons for 
waiting time differences between organisations. The information is 
relevant for comparing realised waiting times between public oral 
healthcare organisations.

The information quality was poor, but the increased transparency 
enabled managers in information-driven waiting time management to a 
minor degree. The managers compared waiting times between public 
oral healthcare organisations and used the information to justify process 
development and staff requirements. As the managers could not check 
the waiting time data transferred from the electronic patient ISs to the 
systems of the Institute, the website offered them the possibility to check 

Fig. 3. Managers’ perceptions of different waiting time measures. (Questionnaire score: 1=Strongly disagree, 2=Disagree, 3=Neither agree nor disagree, 4=Agree, 
5=Strongly agree).

Table 1 
Managers’ perceptions of different waiting time measures by the size of the 
population base of their organisation (%).

Manager’s perception Realisation of 
care guarantee 
using simple 
symbols

Realised 
waiting times 
and size of 
population 
base

Realised 
waiting times 
and number of 
clients

A* B** A* B** A* B**

Strongly disagree, 
disagree, neither agree 
nor disagree

28.3 19.6 30.4 8.5 28.3 12.8

Agree 47.8 58.7 50.0 55.3 52.2 46.8
Strongly agree 23.9 21.7 19.6 36.2 19.4 40.4
Total% 100.0 100.0 100.0 100.0 100.0 100.0
N 46 46 46 47 46 47
Chi-Square statistics χ2=1.285; 

df=2;p = 0.526
χ2=8.191; 
df=2;p = 0.017

χ2=6.227; 
df=2;p = 0.044

Manager’s perception Number of 
patients 
waiting for 
non-urgent 
care

Mean of 
ongoing 
waiting times

Median of 
ongoing 
waiting times

A* B** A* B** A* B**

Strongly disagree, 
disagree, neither agree 
nor disagree

57.8 43.5 42.2 34.8 51.1 36.2

Agree 35.6 45.7 51.1 54.3 37.8 53.2
Strongly agree 6.7 10.9 6.7 10.9 11.1 10.6
Total% 100.0 100.0 100.0 100.0 100.0 100.0
N 45 46 45 46 45 47
Chi-Square statistics expected cell 

count less than 
5 in 33%

expected cell 
count less than 
5 in 33%

χ2=2.381; 
df=2;p = 0.304

A* Population base of up to 20,000.
B** Population base of more than 20,000.
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the information in the system for the organisation they managed. 
Inaccuracies in the information were easy to notice. At the time of the 
study, the reports presented waiting time information with numbers of 
clients within six different waiting time length categories. The category 
of 0 meant no waiting time to access non-urgent care. When the number 
of clients in this category was large, it was probably wrong. In practice, 
this number in most organisations was zero. Furthermore, it was easy to 
find the small total number of all clients in all categories in a monthly 
report. The problems related to improper and lacking data entry. About 
half of the managers answered that the waiting time information in the 
system was inaccurate for the organisation the person managed. They 
were more often from large rather than small organisations.

The managers associated the information inaccuracy with dental 
nurses’ poor data entry in electronic patient ISs in telephone triage when 
assessing the need for treatment. The complicated assessment task with 
poor usability of electronic patient ISs led to improper data entry. In 
particular, the skills of novice dental nurses and nurses who rarely 
worked in telephone triage were not enough. The technology charac
teristics were poor. The software was frequently updated, and the user 
instructions for electronic patient ISs were not up-to-date. To improve 
data entry, oral healthcare organisations had begun to improve the 
orientation of dental nurses for telephone triage tasks and to elaborate 
user instructions.

The managers’ perceptions of presenting waiting time measures in 
the national system varied somewhat depending on the population base 
of the organisation the person managed. The managers from large or
ganisations perceived it as more important to present realised waiting 
times in proportion to the size of the population base or the number of 
clients. They wanted the reporting to be fair; the proportional share was 
quite different if 20 clients had waited for access to non-urgent care 
longer than 180 days in a large rather than in a small organisation. The 
managers considered presenting realised waiting times in the system as 
more important than presenting ongoing waiting times, although man
aging current waiting times is based on prospective waiting times. 
Perhaps the managers did not want to reveal the current waiting times to 
others. There was no statistical difference between the manager groups. 
The managers were perhaps pleased that they had confirmed to the 
national authorities that their organisations’ retrospective waiting times 
were according to the law, based on the information. The upcoming 
reform might have incentivised managers to improve information 
quality. The general interest in waiting times grew. Even a layman might 
wonder about the information quality in some cases.

We carried out the study in 2021. In 2014, IS investments were 
perhaps made to get good-quality data to control oral healthcare orga
nisations’ waiting times, as there was speculation that self-reported in
formation may be biased. At least that was what had been done 
elsewhere [14,15,16]. Our study results and the results from Sweden 
[17] prove that data extracted automatically from electronic patient ISs 
does not guarantee the quality of the waiting time information. As in 
previous literature, our study results indicate that proper data entry is 
essential for data to evolve into accurate information [18,20]. The right 
skills and feedback are important for proper data entry [19]. In addition, 
information system vendors should be required to do more in terms of 
system usability.

The ISs in public Finnish healthcare will probably evolve during the 
health and social services reform. In any case, proper data entry is 
essential for the success of an IS. To improve IS investment profitability, 
a system should be designed to process relevant information for various 
purposes whenever it is possible. The data in the national system could 
have been processed for prospective and retrospective waiting time 
measures. Perhaps the design of a national IS would be better if a 
participatory system design was used. Further research is required to 
explore how to improve the design of national ISs from the point of view 
of different stakeholders in healthcare.

Limitations of the study

This study is not without limitations. Firstly, the convenience sam
pling decreased the validity and credibility of the study results. The 
challenge with convenience sampling is that the study participants 
might have an exceptionally positive or negative view of the studied 
issue. In the study, the manager respondents represented oral healthcare 
organisers with different population bases quite well. The perceptions of 
managers were not necessarily associated with the organisers’ popula
tion bases. Secondly, we cannot verify causality between quality and 
impact issues in a cross-sectional study. Thus, it is only likely that 
inaccurate information helped managers in problem identification and 
in starting to improve data entry in their organisations. Finally, it is 
unlikely that we have included in our study all the attributes associated 
with the success of the digital national waiting time IS.

Conclusions

The study evaluated the success of the digital national waiting time 
IS from the point of view of oral healthcare managers in Finland. The 
system had been implemented primarily to monitor realised waiting 
times in public healthcare. The system increased transparency in 
healthcare, as waiting time information was reported publicly on one 
website. A modified IS success model was sufficient to ascertain that 
poor information quality likely influenced oral healthcare managers’ 
effectiveness in information-driven waiting time management. The in
formation on retrospective waiting times in the system was not relevant 
to managers’ decision-making. The system supported them in manage
ment only to a minor degree, but enough to find inaccuracies in the 
information. Such inaccuracies were associated with dental nurses’ 
improper data entry in electronic patient ISs in oral healthcare organi
sations. Perhaps the design of national ISs would be better if a partici
patory system design was used.
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This appendix includes the study questions to evaluate the success of 
the digital national waiting time information system. The questions 
were for oral healthcare managers in public primary healthcare in 
Finland in the spring of 2021. The questionnaire was in Finnish. For this 
appendix, we translated the questions into English. The survey was 
conducted using the software Webropol Survey & Reporting, version 
3.0.
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I have understood the information I have received about the study 
and I want to participate in the study.

Yes

1. Degree

Licentiate of Dentistry
Specialist Degree in Dentistry
Other, what

2. I have worked in management positions in oral healthcare

less than 12 months.
1–5 years.
6–10 years.
more than 10 years.

3. The population base of the health centre I manage

Less than 10,001
10,001–20,000
20,001–30,000
30,001–70,000
More than 70,000
The National Institute for Health and Welfare gathers waiting time data 

from public oral healthcare for monitoring purposes and publishes this 
retrospective waiting time information on its website.

Information on realised waiting times of individual visits to oral health
care is published, for example, on the page https://sampo.thl.fi/pivot/prod/ 
fi/avo/hpaasysth01/summary_sthrapo2.

In my opinion, the website of the National Institute for Health and 
Welfare publishing oral healthcare information is

4. easy to access.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

5. Its response times are short.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree
In my opinion, the oral healthcare waiting time information on the 

website of the National Institute for Health and Welfare is

6. timely.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

7. easy to understand.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

8. accurate.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

9. In my opinion, the website of the National Institute for Health and 
Welfare publishing oral healthcare waiting time information is 
visually clear.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

10. In my opinion, the oral healthcare waiting time information on 
the website of the National Institute for Health and Welfare enables 
comparisons.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

11. In my opinion, the website of the National Institute for Health 
and Welfare publishing oral healthcare waiting time information is 
easy to use.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

12. The National Institute for Health and Welfare website that pub
lishes oral healthcare waiting time information has been useful to me 
in decision-making to manage my organisation.

Not at all
Slightly
Moderately
Very
Extremely

13. The National Institute for Health and Welfare website that pub
lishes oral healthcare waiting time information has made it easier for 
me to self-monitor access to non-urgent care at my organisation.

Not at all
Slightly
Moderately
Very
Extremely

14. The National Institute for Health and Welfare website that pub
lishes oral healthcare waiting time information has led me to eval
uate data entry in our organisation when the need for treatment is 
assessed.

Not at all
Slightly
Moderately
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Very
Extremely

15. The National Institute for Health and Welfare website that pub
lishes oral healthcare waiting time information has made it easier for 
me to compare access to non-urgent care in my organisation with 
other organisations.

Not at all
Slightly
Moderately
Very
Extremely

16. The waiting time information published on the website of the 
Finnish Institute for Health and Welfare is accurate for the organi
sation I manage.

Yes
No

17. The orientation for dental nurses to use the patient information 
system when assessing the need for treatment has been increased in 
our organisation in recent years.

Not at all
Slightly
Moderately
Very
Extremely

18. Our oral healthcare organisation has invested in documentation 
instructions to be used when assessing the need for treatment in 
recent years.

Not at all
Slightly
Moderately
Very
Extremely

19. Helpdesk activities to support dental nurses in using the patient 
information system when assessing the need for treatment has been 
developed in recent years.

Not at all
Slightly
Moderately
Very
Extremely

20. In recent years, our oral healthcare organisation’s managers have 
supported dental nurses who work on assessing the need for treat
ment more than before.

Not at all
Slightly
Moderately
Very
Extremely

21. We have made efforts to speed up access to care by developing 
processes. The development work has started because, based on the 
waiting time information on the National Institute for Health and 
Welfare website, the realised waiting time for oral healthcare at our 
health centre has been longer than in other health centres.

Yes
No

22. We have made efforts to speed up access to care by increasing 
staff resources. The additional resources have been justified by the 
fact that, based on the waiting time information on the National 
Institute for Health and Welfare website, the realised waiting time 
for oral healthcare at our health centre has been longer than in other 
health centres.

Yes
No

23. The National Institute for Health and Welfare website should use 
simple symbols to present the information on whether access to oral 
healthcare is provided by law.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree
The information on realised waiting time for non-urgent oral 

healthcare on the National Institute for Health and Welfare website 
should also be presented in proportion to

24. the population of health centres.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

25. the number of oral healthcare clients at health centres.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree
Waiting for treatment means that an assessment of the need for treatment 

has been made and an appointment has been given.
The National Institute for Health and Welfare website should present 

information by health centre on

26. how many people are waiting for non-urgent oral healthcare on 
the last day of the month.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

27. what the mean waiting time for non-urgent oral healthcare is on 
the last day of the month.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

28. what the median waiting time for non-urgent oral healthcare is 
on the last day of the month.
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Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

29. Is there anything else you would like to say about waiting time 
information in oral healthcare?
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