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Introduction 
 
The analysis in this report is based on answers to a series of motivation and morale 
questions included in the latest Dental Working Patterns (DWP) Survey sent to all self-

employed primary care dentists in the United Kingdom who conducted some NHS/Health 
Service work in 2014/15 and/or 2015/16. The analysis mainly concentrates on 2015/16 
results for dentists in England & Wales, Scotland and Northern Ireland with high level 
2014/15 results provided for comparison purposes in the time-series Chapter 15 towards the 

end of the report.  
 
This is the second time a report on motivation has been produced for the Dental Working 
Hours series. The series consists of multiple releases of a UK report in 2016 that includes 

separate results for England & Wales, Scotland and Northern Ireland. The first publication 
subtitled ‘Initial Analysis’1 focuses on dental working patterns and contains a detailed 
introduction and methodology Annexes (excluding motivation methodology) for each set of 
country results, which should be referred to for further information on survey methodology 

and response rates, as well as sample and population sizes. The second publication 
subtitled ‘Additional Analysis’1 provides more detailed results and background to those found 
in the ‘Initial Analysis’ report. This report is the third in the series and represents the 
motivation analysis, including separate methodology Annexes towards the end. 

 
Information on the relationship between motivation and morale and the following variables is 
presented: 
 

i. Weekly hours 
ii. Division of time between NHS/Health Service and private dentistry [NHS/HS Share (%)] 
iii. Division of time between clinical and non-clinical work [clinical share (%)] 
iv. Weeks of annual leave 

v. Age 
 

The report has been produced by NHS Digital. A joint working group with representation 
from NHS Digital; the Department of Health (DH); NHS England; NHS Employers; the Welsh 

Government (WG); the Department of Health, Northern Ireland; the Scottish Government; 
the British Dental Association (BDA); the secretariat for the Review Body on Doctors’ and 
Dentists’ Remuneration (DDRB); NHS Business Services Authority Information Services 
(NHS BSA Information Services) and the National Association of Specialist Dental 

Accountants and Lawyers (NASDAL) was consulted on this study and the content of the 
report. 
 

Report Methodology and Experimental Statistics 
 

An important aim of the report is to present results in a clear, concise and accessible way, 
rather than overly complex and detailed. As with any statistical publication, the results 
presented are based on analytical assumptions, which are clearly labelled including reasons 

for their use. These should be borne in mind when interpreting the results.  
 

                                              
1
 Dental Working Hours, UK 2014/15 and 2015/16 found at: http://content.digital.nhs.uk/catalogue/PUB21316 

http://content.digital.nhs.uk/catalogue/PUB21316
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This publication is designated ‘Experimental Statistics’ which are new official statistics that 
are undergoing evaluation. User engagement is crucial to support the ongoing development 
of these statistics and any comments or feedback are welcome at gpanddentalpay@nhs.net 
 

Averages, Rounding and Population Estimates 
 
All averages are mean averages. The majority of values within tables are rounded and as 
such totals and differences may appear not to sum. This includes full-year population counts 
where given, as these are weighted estimates calculated from the entire population and the 

proportion of dentists who responded to the survey who indicated they worked for the full-
year (not including annual leave). 
 

Structure of the Report 
 

This report presents motivation and morale results for dentists across the UK in 2015/16. 
The first Chapter presents the basic methodology and underlying assumptions and is 
followed by result Chapters for each country. Following these individual country Chapters 
comparisons are made between countries including new analysis on a question about 

leaving dentistry. As this is the second time a report on motivation has been produced, there 
is a time-series comparison of results from 2012/13. Detailed Annexes at the end of the 
report give more country specific information on the methodology and assumptions used. 
Finally, the last Annex provides a useful glossary of terms. 

 
In the 2012/13 and 2013/14 version of this report, two chapters were included that made a 
comparison between 2012/13 results and the 2012 British Dental Association (BDA) 
Business Trends Survey (that included motivation and morale questions). Please see the 

2012/13 and 2013/14 version of this report2 for more information and the comparison results. 

  

                                              
2 Dental Working Hours, 2012/13 and 2013/14 Motivation Analysis, Experimental Statistics 

mailto:gpanddentalpay@nhs.net
http://content.digital.nhs.uk/searchcatalogue?productid=18640&topics=1%2fPrimary+care+services%2fDental+services&sort=Most+recent&size=100&page=1#top
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Motivation Methodology 
 

1. Motivation Questions and Analytical Assumptions 
 

1.1 The analysis in this report is based on answers to a series of motivation and morale 
questions included in the latest Dental Working Patterns (DWP) Survey3 sent to all 
dentists in the United Kingdom who conducted some NHS/Health Service work in 
2014/15 and/or 2015/16. All dentists included in the analysis for this report answered 

every motivation and morale question in the survey for the years worked. 
 

1.2 The DWP Survey is short, straightforward and relatively easy to answer, which has 
helped maintain a good response rate over the years4. As well as providing data for the 

Dental Working Hours Series of reports, the survey is also linked to results in the 
Dental Earnings and Expenses reports, meaning there is an on-going requirement to 
maintain the response rate. Therefore, an important requirement of the additional 
motivation questions was to keep them as brief and clear as possible, so that they 

would not add an excessive burden to respondents and adversely affect participation 
rates. 
 

1.3 Initial steps for designing the motivation questions when they were first included in the 

2012 DWP Survey included a review of questions found in the 2012 Business Trends 
Survey of the British Dental Association (BDA)5 as well as the National NHS Staff 
Survey6 and GP Worklife Survey7. Consideration was also given to the Armed Forces 
Continuous Attitude Survey (AFCAS)8 that includes similar questions on morale and 

motivation as well as the ONS Question Bank of survey questions. 
 

1.4 A broad overview of the motivation questions contained in these surveys highlighted 
five general categories of: 

 

 Self 

 Others 

 Pay 

 Equipment 

 Progression 
 

1.5 Taking these five categories as a starting point, motivation questions from the BDA 

Business Trends Survey were chosen that elicited the broadest range of responses 
from recipients, making them an attractive choice for motivation analysis that generally 
attempts to identify differences in motivation across survey respondents. For example, 
of two questions on feelings (placed in the ‘self’ category): 

 
I feel good about my job as a dentist 
 
I feel good about working at this practice 

                                              
3
 Please see Annex A of Dental Working Hours, 2014/15 and 2015/16 Initial Analysis for a copy of the survey. 

4
 Please see country specific Annexes of Dental Working Hours, 2014/15 and 2015/16 Initial Analysis for response rates. 

5
 https://www.bda.org/dentists/policy-campaigns/research/workforce-finance/gp/Documents/business_trends_report_2012.pdf 

6
 http://www.nhsstaffsurveys.com/Page/1035/Survey-Documents/Survey-Documents/ 

7
 http://www.population-health.manchester.ac.uk/healtheconomics/research/reports/FinalReportofthe7thNationalGPWorklifeSurvey.pdf  

8
 http://data.gov.uk/dataset/armed_forces_continuous_attitude_survey_main_results 

http://content.digital.nhs.uk/catalogue/PUB21316
http://content.digital.nhs.uk/catalogue/PUB21316
https://www.bda.org/dentists/policy-campaigns/research/workforce-finance/gp/Documents/business_trends_report_2012.pdf
http://www.nhsstaffsurveys.com/Page/1035/Survey-Documents/Survey-Documents/
http://www.population-health.manchester.ac.uk/healtheconomics/research/reports/FinalReportofthe7thNationalGPWorklifeSurvey.pdf
http://data.gov.uk/dataset/armed_forces_continuous_attitude_survey_main_results
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1.6 The first question received a broader range of answers (from ‘strongly agree’ to 
‘strongly disagree’) than the second, meaning there will be a greater chance of 
variation measured against the explanatory variables (such as dental type, gender or 

age) under investigation. 
 

1.7 Based on this approach six motivation questions, one on leaving general dental 
practice and one on morale were selected for the DWP Survey. Table 1.1 shows the 

questions used for analysis in the report and how they cover the five categories as 
discussed in paragraph 1.4. Responses to the leaving question were considered a 
result of motivation, rather than a driver, and are analysed separately in this report. The 
question on morale is assigned to the category of ‘environment’, which represents a 

combination of all five categories listed. 
 

Table 1.1: Motivation and Morale Questions in Dental Working Patterns Survey, 
2014/15 and 2015/16 

Motivation Questions Category 
 

A. 
B. 
C. 
D. 

E. 
F. 

 

I feel good about my job as a dentist 
I receive recognition for the work I do1 
I feel my pay is fair

2
 

I have all the equipment and resources I need to do my job properly 

My job gives me the chance to do challenging and interesting work 
There are opportunities for me to progress in my career 
 

 

Self 
Others 
Pay 
Equipment 

Self 
Progression 

Leaving Question Category 
 

G. 
 

 

I often think about leaving general dentistry 
 

 

Self 
 

Morale Question Category 
 

H. 

 

How would you rate your morale as a dentist at the moment? 
 

 

Environment 

1. Spoken recognition or acknowledgement (i.e. not financial) from colleagues 

2. Pre-tax income (after all expenses removed) for primary care dentistry 

 

1.8 With regard to questions A-G, dentists were asked to indicate how strongly they agreed 
or disagreed using a five-point Likert9 scale: 
 

 Strongly agree 

 Agree 

 Neutral 

 Disagree 

 Strongly disagree  

 
1.9 Likert scales are often used in psychology to measure people’s attitudes to a particular 

topic. They are described by some statisticians as ordinal scales where no 
assumptions can be made about the size of the differences between each category 

(i.e. between ‘strongly agree’ or ‘agree’ and ‘neutral’ etc.) just that one category is 
ranked higher or lower than other (e.g. ‘strongly agree’ is higher than ‘agree’ etc). 
Others, however, treat well-constructed Likert scales10 as an interval scale and assume 

                                              
9
 A Likert scale is a psychometric scale commonly used in research that employs questionnaires. It is the most widely used approa ch to 

scaling responses in survey research. 
10

 A well-constructed Likert scale offers symmetry of clearly defined categories about a midpoint. In such symmetric scaling, equidistant 
attributes will typically be more clearly observed or, at least, inferred. It is when a Likert scale  is symmetric and equidistant that it will 

behave more like an interval-level measurement. 
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that the distances between each item are equal and indicative of the degree of 
difference between responses which allows answers to be scored sequentially and 
then summed/averaged for each respondent. 

 
1.10 Because of these differing views on the interpretation of Likert scales the results in this 

report are divided in two. The first approach uses more traditional analytical methods 
for ordinal scales by analysing questions individually. In the second, the Likert scale is 

scored sequentially and the answers to questions (A-F) for each dentist are combined 
to produce their average ‘motivation index’, which is discussed in the next section. 

 
1.11 For question (H) on morale the answers were described on a similar five point scale 

from ‘very high’ to ‘very low’. 
 

Analytical Assumptions for the Average ‘Motivation Index’ 

 

1.12 For the purposes of calculating the ‘motivation index’, the Likert scale is treated 
sequentially and the distances between each response are assumed to be equal and 
they are scored as shown below: 
 

 ‘Strongly agree’   100%  

 ‘Agree’        75% 

 ‘Neutral’        50% 

 ‘Disagree’       25% 

 ‘Strongly disagree’   0% 
 

1.13 The responses from the six motivation questions for each dentist are then combined 
into a single average figure termed their ‘motivation index’ (e.g. [% for A + % for B + 

% for C + % for D + % for E + % for F]/6), which forms the basis of the analysis in the 
relevant Chapters. Such a methodology makes a number of assumptions: 
 

 The perception of the terms ‘strongly agree’ or ‘agree’ etc. are the same for each 

dentist who answers the survey, 
 

 The perception of the terms ‘strongly agree’ or ‘agree’ etc. are the same for all 
the motivation questions in the survey. 

 

 Combining the responses into one ‘motivation index’ provides a useful measure 
of motivation (by covering the five categories of self, others, equipment, 
progression and pay) that can supplement single question analysis alone. 

 

 An average ‘motivation index’ of 100% indicates a dentist who is more 
motivated than a colleague who scores 0%. However, whilst an average score 
of 50% might indicate neutrality, no attempt has been made to give the scores 

an inherent meaning. The ‘motivation index’ is solely a means to measure 
differences in motivation between groups under investigation. 

 
1.14 The average ‘motivation index’ of dentists is considered using bivariate and multivariate 

analysis. The multivariate analysis also makes a number of assumptions that are 
explained in more detail in the relevant country specific Annexes of the report.  
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1.15 Please note that these assumptions are taken to allow a measure of motivation to be 
presented in as clear, concise and accessible way as possible. However, in order to 
test these assumptions and give them further validity, more traditional analytical 

methods for ordinal scales are also presented in other Chapters and both sets of 
results should be borne in mind when interpreting the results. 
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England & Wales – 2015/16 
 

2. Individual Motivation Question Analysis 
 

 This Chapter looks at responses for England & Wales to the individual motivation 2.1
questions listed in table 1.1 of Chapter 1. Results are based on the percentage of 
dentists who responded to each question (e.g. ‘strongly agree’, ‘agree’, ‘neutral’ etc) 
and are shown in table 2.1 by dental type. The ‘overall average’ figure at the bottom of 

each table is the average of individual percentage scores for each response category. 
 
Table 2.1: Percentage response (%) to each motivation question by dental type, 
England & Wales, 2015/16 

 
Note: The full-year populations are weighted estimates calculated from the entire population and the proportion  
of dentists who responded to the survey who indicated they worked for the full -year (not including annual 

leave). Dentists included in the analysis answered every motivation and morale question. 

 

 Whilst it can be hard to distinguish trends from rows of figures it is clear that answers to 2.2
question (C) ‘I feel my pay is fair’ scores lowest in terms of agreement (i.e. ‘strongly 
agree’ or ‘agree’) for both dental types. Furthermore, nearly half (48.2%) of all 
Providing-Performer dentists either ‘disagree’ or ‘strongly disagree’ when asked if they 

felt their pay is fair.  
 

 In similar analysis, the first two positive groups are often combined so that those who 2.3
answered either ‘strongly agree’ or ‘agree’ are measured for each question, which is a 
simple and effective way to interpret the results. Table 2.2 and figure 2.1 show results 

using this methodology. The ‘difference’ column in the table compares the results for 
Providing-Performers to Performer Only dentists (by simple subtraction). 

Providing-Perfomer

A. Feel Good 3,406 100.0 12.5 39.0 25.2 14.8 8.5

B. Recognition 3,406 100.0 8.9 34.0 26.2 21.1 9.9

C. Pay 3,406 100.0 3.6 20.7 27.5 31.7 16.5

D. Equipment 3,406 100.0 16.3 43.7 22.0 14.2 3.7

E. Challenge 3,406 100.0 13.1 44.8 24.1 12.9 5.1

F. Progression 3,406 100.0 6.1 28.0 37.1 18.1 10.7

Overall Average 3,406 100.0 10.1 35.0 27.0 18.8 9.1

Perfomer Only

A. Feel Good 15,825 100.0 14.5 42.3 22.7 13.5 7.1

B. Recognition 15,825 100.0 8.7 34.0 26.6 21.7 9.0

C. Pay 15,825 100.0 4.1 22.8 26.8 29.7 16.6

D. Equipment 15,825 100.0 9.0 39.5 26.3 19.6 5.7

E. Challenge 15,825 100.0 10.9 45.5 24.4 13.8 5.4

F. Progression 15,825 100.0 7.5 33.3 30.5 19.5 9.1

Overall Average 15,825 100.0 9.1 36.2 26.2 19.6 8.8

Source: NHS Digital

Question

Full-Year 

Popln.

All 

Responses

Strongly 

Agree Agree Neutral

Strongly 

Disagree

Disagree

Strongly 

DisagreeNeutral

Disagree

Percentage (%)

Percentage (%)

Question

Full-Year 

Popln.

All 

Responses

Strongly 

Agree Agree
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Table 2.2: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question and dental type, England & Wales, 2015/16 

 
Note: Difference column is calculated by subtracting Performer Only results from  

Providing-Performer results using unrounded figures for each question 

 
Figure 2.1: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
by question and dental type, England & Wales, 2015/16 

 
 

 Figure 2.1 shows that whilst the overall average figures are very similar for both dental 2.4
types, Providing-Performers tended to respond more positively to some questions, 
whilst Performer Only dentists responded more positively to others. The greatest 
difference is found for question (D) ‘I have all the equipment and resources I need to do 

the job properly’, with 60.1% of Providing-Performers responding ‘strongly agree’ or 
‘agree’ compared to 48.4% for Performer Only dentists. As Providing-Performers have 
a responsibility to provide the necessary equipment in a practice, it is perhaps 
understandable that they are more satisfied with what is available than Performer Only 

dentists. 
 

 More than half of dentists of both dental types either ‘strongly agree’ or ‘agree’ with 2.5
questions (A) ‘I feel good about my job as a dentist’ and (E) ‘My job gives me the 

chance to do challenging and interesting work’. In contrast, only quarter said they were 
happy with their (C) pay.  

Providing-

Performer

Performer 

Only Difference

A. Feel Good 51.4 56.8 -5.3

B. Recognition 42.9 42.7 0.2

C. Pay 24.2 26.9 -2.6

D. Equipment 60.1 48.4 11.7

E. Challenge 57.9 56.4 -0.1

F. Progression 34.2 40.9 -6.7

Overall Average 45.1 45.3 -0.2

Source: NHS Digital

Questions



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 12 

Relationship between motivation questions and different variables 

 
 This section looks at how dentists answer each motivation question in relation to 2.6

variables measured in the Dental Working Patterns Survey: 
 

i. Weekly hours of work 
ii. Division of time between NHS and private dentistry [NHS share (%)] 

iii. Division of time between clinical and non-clinical work [clinical share (%)] 
iv. Weeks of annual leave 
v. Age 

 

 Table 2.3 (and figures 2.2 and 2.3) show the relationship between average weekly 2.7
hours of dentists and answers to the motivation questions. Please see table 2.5 at the 
end of the Chapter for the sample and estimated full-year population sizes for the 
average weekly hours bands and the other variables listed in paragraph 2.6. 
 
Table 2.3: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question, dental type and weekly hours, England & Wales, 2015/16 

 
 

Figure 2.2: Providing-Performer dentists, plots of ‘strongly agree’ or ‘agree’ 
percentage (%) by question and weekly hours, England & Wales, 2015/16 

 

<35 35-45 >45 <35 35-45 >45

A. Feel Good 56.1 50.2 49.8 55.0 59.7 48.1

B. Recognition 46.2 43.2 39.9 42.8 43.6 37.6

C. Pay 31.3 26.5 15.5 29.3 27.4 17.3

D. Equipment 65.5 59.4 57.0 47.3 49.8 44.9

E. Challenge 57.0 56.9 60.2 55.5 58.1 50.9

F. Progression 33.5 34.0 34.9 36.2 44.7 35.9

Overall Average 48.3 45.0 42.9 44.4 47.2 39.1

Source: NHS Digital

Questions

AVERAGE WEEKLY HOURS

Providing-Performer Performer Only
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 For Providing-Performer dentists the percentage scores (of ‘strongly agree’ or ‘agree’) 2.8
for most questions decrease as the weekly hours of work rise. However, there are two 
exceptions in question (E) ‘My job gives me the chance to do challenging and 

interesting work’ and question (F) ‘There are opportunities for me to progress in my 
career’ both of which show higher percentage scores for those Providing-Performers 
who work more than 45 weekly hours compared to those who work less than 35 weekly 
hours. The results suggest Providing-Performers may feel opportunities for career 

progression and interesting work are enhanced by working longer hours or, 
alternatively, a desire for career progression and interesting work encourages them to 
work longer. 
 

 Performer Only dentists demonstrate a slightly more complex relationship with weekly 2.9
hours of work, as shown in figure 2.3. 
 
Figure 2.3: Performer Only dentists, plots of ‘strongly agree’ or ‘agree’ 

percentage (%) by question and weekly hours, England & Wales, 2015/16 

 
 

 Dentists in this group generally report the highest percentage scores (of ‘strongly 2.10
agree’ or ‘agree’) when working 35-45 hours per week compared to those who work 
fewer than 35 hours per week and those who work more than 45 hours per week. One 
explanation for this result may be the fact that a higher percentage (33.7%) of 

Performer Only dentists work part-time hours (<35) compared to Providing-Performer 
dentists (23.1%), which may be an important determinant of their overall relationship 
between motivation and weekly hours. This is discussed further in Chapter 5. 
 

 The only exception to this trend is the question on (C) pay, which shows a decrease in 2.11
the percentage scores (of ‘strongly agree’ or ‘agree’) as the weekly hours of work rise, 
mirroring the result for Providing-Performer dentists as shown figure 2.2. 
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 Whilst analysis of this nature can provide a useful insight into how responses to the 2.12
motivation questions vary with weekly hours, it is important to note that the results 
should be treated with some caution as they do not consider the effect of other 

variables. For example, based on the results for Providing-Performers, those dentists 
who work fewer weekly hours tend to respond more positively to the motivation 
questions than those who work longer hours. However, dentists who work fewer weekly 
hours also tend to take more annual leave (as shown in table 3.4 in the next Chapter), 

which will also have an effect on motivation making it harder to assess its relationship 
with weekly hours of work alone. The issue of isolating individual variables (such as 
weekly hours, NHS share and age) and analysing their relationship with the ‘motivation 
index’ is addressed in the next Chapter using multivariate analysis. 

 
 Table 2.4 shows the relationship between NHS share (%) and how dentists answered 2.13
each question. 

 

Table 2.4: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question, dental type and NHS share (%), England & Wales, 2015/16 

 
 

Figures 2.4 and 2.5: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and NHS share (%), England & Wales, 2015/16 

 
 

 For every question, those dentists who do more private work (0-25% NHS Share) 2.14
recorded a higher percentage score (of ‘strongly agree’ or ‘agree’) compared to 
colleagues who do mainly NHS work (75-100%). This result was the same for both 

groups of dentists as shown in the plots. As expected, question (C) on pay scored the 
lowest for both dental types with less than a fifth of Providing-Performers who do 

0-25 >25 <75 75-100 0-25 >25 <75 75-100

A. Feel Good 61.4 54.5 44.7 67.2 62.5 52.8

B. Recognition 58.2 46.5 33.0 54.3 48.7 38.3

C. Pay 42.2 20.5 16.5 45.4 27.7 22.7

D. Equipment 73.1 61.4 52.5 62.0 53.5 43.9

E. Challenge 74.0 63.4 46.8 71.0 65.7 50.3

F. Progression 41.9 40.0 27.2 49.9 48.5 36.5

Overall Average 58.5 47.7 36.8 58.3 51.1 40.8

Source: NHS Digital

Questions

NHS SHARE (%)

Performer OnlyProviding-Performer
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mainly NHS or mixed work responding positively, compared 42.2% for those dentists 
who do mainly private work. 

 

 Figures 2.6 and 2.7 show results for clinical share (%) and how dentists answered each 2.15
question. Please see Annex F (CSV spreadsheet) for the actual figures underlying 
these and the following results. 
 

Figures 2.6 and 2.7: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and clinical share (%), England & Wales, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 
 For every question answered by Performer Only dentists, those who do more clinical 2.16
work (75-100%) recorded a higher percentage score (of ‘strongly agree’ or ‘agree’) 
compared to colleagues who spend less than half of their time on clinical work. For 

Providing-Performers, the only exceptions to this trend were for the questions on (D) 
equipment and (F) progression. Given the number of comments from dentists (who 
completed the survey) about the amount of administrative work required, it is perhaps 
not surprising that overall those who do more clinical work are more likely to respond 

positively. 
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 Figures 2.8 and 2.9 show results for weeks of annual leave (using groupings of ≤2, 2.17
>2 ≤4, >4 ≤6 and 6+ weeks). 
 

Figures 2.8 and 2.9: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and weeks of annual leave, England & Wales, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 

 Like the results for average weekly hours, results for average weeks of annual leave 2.18
show differences between Providing-Performers and Performer Only dentists. For 
Providing-Performers there appears to be a clearer positive relationship between 
weeks of annual leave and the percentage score for all questions. Such a relationship 

exists for most questions for Performer Only dentists but not as strongly. One 
interesting exception is for question (F) on progression, where Performer Only dentists 
who take between 2 and 4 weeks of annual leave were most likely to answer positively, 
which suggests that some dentists who are keenest to progress are happier taking less 

time off. 
 

 Finally, figures 2.10 and 2.11 show results by four age bands (using groupings of <35, 2.19
≥35<45, ≥45<55 and 55+). 

 

Figures 2.10 and 2.11: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and age band, England & Wales, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 
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 Results by age band are less clear cut with some questions demonstrating little 2.20
difference in percentage score (of ‘strongly agree’ or ‘agree’) between each age band. 
It can be difficult in this type of analysis to isolate the relationship between any one 

variable alone and the motivation questions, which should be borne in mind when 
considering such results. This issue can be seen quite clearly in many questions 
showing fluctuations in percentage score up to 55 years but then an increase above 55. 
This could be due to older dentists working fewer hours and taking more leave rather 

than suggesting a direct relationship with age alone. However, it is noticeable that 
question (F) ‘There are opportunities to progress in my career’ shows a drop in 
percentage score for each ascending age band, which might be expected as there may 
be fewer opportunities or less desire for career progression the older dentists become 

(and the closer to retirement). 
 

Sample and estimated full-year population counts 

 

 Table 2.5 lists the sample and estimated full-year population sizes for each band of 2.21
average weekly hours, NHS and clinical share (%), annual leave and age used for the 
analysis in this Chapter. 
 
Table 2.5: Sample and estimated full-year population sizes by dental type, 
England & Wales, 2015/16 

 
Note: The populations of full-year Providing-Performer and Performer Only dentists are weighted estimates calculated from the 
entire population and the proportion of dentists who responded to the survey who indicated they worked for the full -year (not 

including annual leave). The population counts may not sum due to rounding and will not match other sources, particularly  
the Dental Earnings and Expenses reports as different methodologies are used to determine the counts. 

  

Sample

Full-Year 

Popln. Sample

Full-Year 

Popln. Sample

Full-Year 

Popln.

Weekly Hours <35 256 788 1,393 5,332 1,649 6,120

35-45 489 1,562 2,035 8,677 2,524 10,239

>45 322 1,056 434 1,816 756 2,871

NHS Share (%) 0-25 281 891 573 2,169 854 3,060

>25 <75 258 828 793 3,333 1,051 4,161

75-100 528 1,687 2,496 10,323 3,024 12,010

Clincal Share (%) <50 106 332 313 1,192 419 1,524

≥50 <75 324 1,056 602 2,475 926 3,531

75-100 637 2,018 2,947 12,158 3,584 14,175

Annual Leave ≤2 161 516 431 1,832 592 2,348

(Weeks) >2 ≤4 458 1,496 1,708 7,225 2,166 8,721

>4 ≤6 353 1,104 1,431 5,642 1,784 6,746

>6 95 291 292 1,125 387 1,416

Age Band <35 36 166 1,117 6,223 1,153 6,389

≥35 <45 181 692 1,273 4,750 1,454 5,442

≥45 <55 471 1,489 946 3,107 1,417 4,596

>55 379 1,059 526 1,745 905 2,803

All 1,067 3,406 3,862 15,825 4,929 19,231
Source: NHS Digital

Variable

Providing-Performer Performer Only All Dentists
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3. Average ‘Motivation Index’ 
 

3.1 Results in this Chapter are based on the average ‘motivation index’ for dentists as 
described in Chapter 1. The ‘motivation index’ for each dentist is calculated by taking 

the average of the responses given to the six motivation questions (that are scored 
from 100% for ‘strongly agree’ to 0% for ‘strongly disagree’). The highest possible 
‘motivation index’ for dentists is 100% and the lowest is 0%. 

 

3.2 Figures 3.1 and 3.2 show distribution plots of average ‘motivation index’ by dental type 
with the figures in brackets showing the overall average index for each cohort; 54.6% 
for Providing-Performers and 54.3% for Performer Only dentists. 
 
Figures 3.1 and 3.2: Distribution plots of average ‘motivation index’ by dental 
type, England & Wales, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 

3.3 Taking 50% to <62.5% as the centre point, the distribution plots for both dental types 

are skewed towards more positive motivation, which is reflected by both average 
scores being above 50%. 
 

3.4 Similar to the analysis of individual motivation questions, it is possible to explore the 

relationship between average ‘motivation index’ and the variables measured in the 
Dental Working Patterns Survey. In this case, dentists are separated into four 
motivation bands (based on their average ‘motivation index’) of: 
 

i. Very Low (≤25%) 
ii. Neutral & Low (>25% & ≤50%) 
iii. High (>50% & ≤75%) 
iv. Very High (>75%) 

 
  

Source: NHS Digital Source: NHS Digital 
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3.5 Table 3.1 shows results for each motivation band against the variables of age, weekly 
hours of work, annual leave, NHS and clinical share (%). 

 

Table 3.1: Relationship between ‘motivation band’ and different variables from 
Dental Working Patterns Survey by dental type, England & Wales, 2015/16 

 
Note: NHS and clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just the share 
values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 

Analysis and Additional Analysis and, as such, the ‘Al l ’ dentists figures are likely to differ. 

 
3.6 The full-year population counts show that for both dental types over 75% of dentists lie 

in the central motivation bands (i.e. ‘neutral & low’ or ‘high’) with the remaining dentists 
either in the most or least motivated bands (i.e. ‘very high or ‘very low’). 
 

3.7 The results suggest relationships between the motivation bands and some of the 

measured variables. For example, as the individual question analysis suggests in 
Chapter 2, Providing-Performer dentists exhibit a relationship between average weekly 
hours of work and average ‘motivation index’; those dentists who work longer hours 
report a lower ‘motivation index’ than those who work shorter weekly hours. Likewise, 

there appears to be a strong relationship between NHS share and average ‘motivation 
index’ for both dental types; dentists with a higher ‘motivation index’ do less NHS work 
compared to those with a lower ‘motivation index’. Such potential relationships are 
more easily visualised when considered graphically as seen in the following charts. 

 
  

Count (%)

'Motivation 

Index' (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

Very Low 354 10.4 16.6 49.5 45.2 3.8 81.5 74.0

Neutral & Low 1,096 32.2 41.2 49.8 42.2 4.1 67.3 71.8

High 1,545 45.4 64.0 50.2 40.7 4.7 56.7 73.6

Very High 411 12.1 87.7 50.1 38.6 5.1 42.1 73.3

All 3,406 100.0 54.6 50.0 41.4 4.4 60.9 73.0

Very Low 1,687 10.7 15.9 41.3 38.1 3.9 82.1 76.4

Neutral & Low 5,196 32.8 41.2 40.3 36.3 4.5 76.9 78.8

High 7,164 45.3 64.7 39.0 35.4 4.5 69.2 81.1

Very High 1,778 11.2 87.1 39.1 35.4 4.7 63.4 80.9

All 15,825 100.0 54.3 39.7 36.0 4.5 72.4 79.8

All Dentists 19,231 100.0 54.3 41.5 36.9 4.4 70.4 78.6

Source: NHS Digital

Dental Type

Motivation 

Band

Performer 

Only

Providing-

Performer

AverageFull-Year Popln.
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Figure 3.3: Providing-Performer dentists, plot of average weekly hours, NHS and 
clinical share (%) by motivation band, England & Wales, 2015/16 

 
Note: The lower error bars for NHS share (%) have been omitted to aid interpretation  
(as some error bars would overlap making the chart more difficult to read). The omitted 

error bars are the same length as those shown. 

 

Figure 3.4: Providing-Performer dentists, plot of average age and weeks of leave 
by motivation band, England & Wales, 2015/16 

 
Note: The upper error bars for annual leave have been omitted to aid interpretation (as some 
error bars would overlap making the chart more difficult to read). The omitted error bars 

are the same length as those shown. 
 

3.8 Figures 3.3 and 3.4 suggest that for Providing-Performer dentists there are 
relationships between ‘motivation index’ and average weekly hours of work, NHS share 
and weeks of annual leave. Clinical share (%) and age appear to have a weaker 
relationship to ‘motivation index’. The error bars (displaying 95% confidence intervals) 
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allow estimation of the statistical significance of observed changes. Figures 3.5 and 3.6 
show the results from table 3.1 for Performer Only dentists. 
 
Figure 3.5: Performer Only dentists, plot of average weekly hours, NHS and 
clinical share (%) by motivation band, England & Wales, 2015/16 

 
 
Figure 3.6: Performer Only dentists, plot of average age and weeks of leave by 

motivation band, England & Wales, 2015/16 

 
 

3.9 Figures 3.5 and 3.6 show an interesting difference for Performer Only dentists (as 
suggested in Chapter 2) who demonstrate a weaker relationship between the 

‘motivation index’ and average weekly hours and NHS Share (%) compared to 
Providing-Performers. However, age appears to have a stronger relationship to 
‘motivation index’ for Performer Only dentists than for Providing-Performers. 
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Multivariate Analysis 
 

3.10 Whilst the analysis so far suggests there are relationships between the measured 
variables and average ‘motivation index’ it does not allow consideration of each 

variable in isolation (i.e. while holding all other variables constant). For example, those 
dentists who take more annual leave have a higher average ‘motivation index’ than 
those who take less. However, such dentists also tend to work fewer average weekly 
hours which will also have an effect, making it harder to assess the relationship 

between motivation and annual leave alone. Use of multiple linear regression allows 
each relationship to be explored separately. 
 

3.11 Please see Annex A for a more detailed description of the multiple linear regression 

methodology as well as statistical tests for its use with the average ‘motivation index’. 
Annex B lists the statistical significance and adjusted R-squared11 values for the results 
in this Chapter. 
 
Multiple Linear Regression Results 

 
3.12 Table 3.2 shows multiple linear regression results by dental type for the average 

‘motivation index’. Variable results that are not statistically significant are greyed out in 

the table. 
 
Table 3.2: Parameter estimates1 for ‘motivation index’ by dental type using 
multiple linear regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 
1. Please see Annexes A and B for descriptions of parameter estimate and intercept.  

 
3.13 The positive or negative values of the variable results indicate the relationship between 

each variable and the average ‘motivation index’. For both sets of dentists an increase 

in annual leave correlates with an increase in motivation, whereas increases in NHS 
share (%) has the opposite correlation. 
 

3.14 This type of analysis allows the individual relationships between each measured 

variable and the ‘motivation index’ to be assessed. For example, if all other working 
patterns remained unchanged, it is predicted for Providing-Performers that their 
‘motivation index’ would decrease by 18.6 percentage points if a dentist were to switch 
from all private (0% NHS share) to all NHS work (100% NHS share). Similar to the 

findings in the previous section, the model also predicts that weekly hours of work have 
a weaker relationship with the ‘motivation index’ of Performer Only dentists. However, a 
third of these dentists work part-time (<35 weekly hours), which is likely to affect the 
result and when these dentists are removed from the analysis the coefficient score 

changes from -0.10 to -0.38. The results suggest that choosing to work part-time 

                                              
11

 In a multiple l inear regression model, adjusted R-squared measures the proportion of the variation in the dependent variable (i.e. the 

‘motivation index’) accounted for by the explanatory variables (i.e. weekly hours, NHS and clinical share %, annual leave and age).  

Dental Type Sample Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

Providing-Performer 1,067 70.00 -0.18 -0.19 0.05 0.72 -0.08

Performer Only 3,862 65.50 -0.10 -0.17 0.11 0.90 -0.21

Source: NHS Digital
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actively limits the negative relationship between motivation and weekly hours of work, 
which might be one reason that dentists make this work-life choice. 
 

3.15 The results also allow the prediction of the ‘motivation index’ for a given set of working 
patterns (i.e. weekly hours, NHS and clinical share, leave and age). Table 3.3 and 
figure 3.7 show such a prediction using NHS share (%) to place Providing-Performer 
and Performer Only dentists into three bands based on their NHS commitment. The 

predictions are also compared with results from the actual survey, which is one way to 
test the accuracy of the model. 

 
Table 3.3: Prediction results for ‘motivation index’ (MI) by dental type and 

NHS share (%), England & Wales, 2015/16 

 
Figure 3.7: Plot of prediction results for ‘motivation index’ by dental type and 
NHS share (%), England & Wales, 2015/16 

 
Note: The predicted results are very close to the results for both dental groups so 
it may be difficult to distinguish the separate lines in the chart.  

 
3.16 The results demonstrate that the multiple linear regression models are able to predict 

accurately the actual average ‘motivation indices’ for both dental groups when all 

dentists are considered. For example, all Performer Only dentists have an actual 
average ‘motivation index’ of 54.6% with the model returning a value of 54.5%. The 
accuracy of the prediction also remains stable when the dentists are separated into 
different cohorts based on NHS share (%), in particular, for Performer Only dentists 

NHS/Private Share Count (%)

Predicted  

'MI' (%)

Actual        

'MI' (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

Mainly Private (0-25%) 891 26.1 63.7 63.6 51.4 39.6 4.8 13.4 71.1

Mixed (>25% and <75%) 828 24.3 56.5 57.2 49.3 42.1 4.6 49.9 70.2

Mainly NHS (75-100%) 1,687 49.5 48.7 48.5 49.6 42.0 4.2 91.5 75.4

All 3,406 100.0 54.5 54.6 50.0 41.4 4.4 60.9 73.0

Mainly Private (0-25%) 2,169 13.7 62.8 62.4 44.6 33.7 4.9 12.9 69.2

Mixed (>25% and <75%) 3,333 21.1 56.8 57.2 38.4 36.8 4.5 56.5 77.5

Mainly NHS (75-100%) 10,323 65.2 51.5 51.6 39.0 36.2 4.4 90.1 82.8

All 15,825 100.0 54.2 54.3 39.7 36.0 4.5 72.4 79.8

Source: NHS Digital

Full-Year Popln. Average

Providing-

Performer

Performer 

Only

Dental Type
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making it hard to distinguish both lines in the chart. The results also clearly show 
decreases in the actual and predicted ‘motivation index’ for the cohorts of dentists who 
do more NHS work. 

 
3.17 Table 3.4 and figure 3.8 show results when the dental groups are separated into 

cohorts based on weeks of annual leave. 
 

Table 3.4: Prediction results for ‘motivation index’ (MI) by dental type and weeks 
of annual leave, England & Wales, 2015/16 

 
Figure 3.8: Plot of prediction results for ‘motivation index’ by dental type and 
weeks of annual leave, England & Wales, 2015/16 

 
 

3.18 The model can become less accurate when the dentists are grouped into smaller 
cohorts, particularly as the relative sample size is reduced, which is notable for those 

Performer Only dentists who take two or fewer weeks of annual leave and Providing-
Performers who take six or more weeks. The reduction in accuracy could also be due 
to the omission of other important dependent variables (e.g. gender) from the model 
but may also be because some of the assumptions for average ‘motivation index’ and 

linear regression (discussed in detail in Annex A) do not hold. 

Annual 

Leave Count (%)

Predicted  

'MI' (%)

Actual        

'MI' (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

≤2 516 15.1 49.8 50.9 49.6 45.6 1.6 71.7 74.5

>2 ≤4 1,496 43.9 53.2 52.5 48.9 43.4 3.7 63.6 72.9

>4 ≤6 1,104 32.4 56.9 57.0 51.0 38.7 5.4 54.4 73.1

6+ 291 8.5 60.9 62.8 52.5 34.1 9.8 53.0 71.0

All 3,406 100.0 54.5 54.6 50.0 41.4 4.4 60.9 73.0

≤2 1,832 11.6 50.5 47.0 38.0 39.2 1.7 79.1 79.4

>2 ≤4 7,225 45.7 53.6 54.3 38.0 37.5 3.7 73.1 79.9

>4 ≤6 5,642 35.7 55.2 55.9 41.5 33.9 5.5 70.8 80.0

6+ 1,125 7.1 58.5 58.1 43.9 31.5 8.7 66.0 79.3

All 15,825 100.0 54.2 54.3 39.7 36.0 4.5 72.4 79.8

Source: NHS Digital

Providing-

Performer

Performer 

Only

Dental Type

Full-Year Popln. Average
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3.19 Finally, it is important to note that whilst regression analysis provides evidence for the 
existence of relationships between variables, it does not provide measures of causality. 
In other words, whilst there may well be a relationship between weekly hours of work 

for example and motivation, it is not possible to determine if longer hours demotivate 
staff or whether demotivated staff tend to work longer hours. 
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4. Morale of Dentists 
 

4.1 Whereas motivation is usually defined as the internal drive of an individual (for 
behaving in a certain way), their morale generally relates to feelings of satisfaction and 

confidence in their life. The two are usually linked but whilst higher motivation often 
leads to higher morale in employees, high morale may not guarantee that employees 
work more effectively (even though they have a positive attitude towards their work). 
 

4.2 As a result of these differences, the question on morale was not included in the 
calculation of average ‘motivation index’ in Chapter 3 but is considered separately and 
in detail in this Chapter. Table 4.1 and figure 4.1 show how dentists answered question 
(H) ‘How would you rate your morale as a dentist’? 

 
Table 4.1: Level of self-reported morale (%) by dental type, England & Wales, 
2015/16 

 
 

Figure 4.1: Level of self-reported morale (%) by dental type, England & Wales, 
2015/16 

 
 

4.3 Figure 4.1 clearly shows that Performer Only dentists report their morale as being 

higher than Providing-Performers with 33.4% reporting their morale as either ‘very high’ 
or ‘high’ compared to 22.2%. Whilst not as dramatic a difference, a similar result was 
found in Chapter 2 for the motivation question (A) ‘I feel good in my job as a dentist’ 
(56.8% compared to 51.4%, respectively). Interestingly, roughly the same percentage 

of both dental types recorded their morale as ‘neither high nor low’. 

Very Low Low Neither High Very High

Providing-Performer 3,406 20.2 28.9 28.7 16.4 5.8

Performer Only 15,825 14.9 24.3 27.4 23.7 9.8

Source: NHS Digital

Dental Type

Full-Year 

Popln.

Percentage (%)
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4.4 Table 4.2 summarises the relationship between how dentists answered the question on 
morale and the variables measured in the Dental Working Patterns Survey. Dentists 
are separated by how they answered the question using the Likert scale (i.e. ‘very 

high’, ‘high’ etc.) and by dental type. 
 

Table 4.2: Relationship between morale of dentists and variables from the Dental 
Working Patterns Survey by dental type, England & Wales, 2015/16 

 
Note: NHS and clinical share (%) figures do not take account of the weekly hours of work of individual dentists only the  
share values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and  

2015/16, Initial Analysis and Additional Analysis and, as such, the figures for all dentists are likely to differ. 

 

4.5 In terms of the explanatory variables, the morale results for both dental types show 

some interesting differences compared to the average ‘motivation index’ in Chapter 3. 
Once again, these are easier to see when plotted graphically, as shown in the charts. 

 

Figure 4.2: Providing-Performer dentists, plot of average weekly hours, NHS and 
clinical share (%) by morale level, England & Wales, 2015/16 

 

Count (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

Very Low 689 20.2 49.5 45.0 3.9 71.8 71.9

Low 983 28.9 50.6 41.9 4.5 64.5 71.9

Neither 977 28.7 50.0 39.5 4.5 57.1 72.5

High 560 16.4 49.8 40.0 4.9 49.7 76.2

Very High 197 5.8 49.4 39.5 4.6 56.0 75.9

All 3,406 100.0 50.0 41.4 4.4 60.9 73.0

Very Low 2,354 14.9 41.8 38.7 4.1 78.4 76.2

Low 3,850 24.3 40.5 36.0 4.4 75.3 79.2

Neither 4,333 27.4 39.5 34.7 4.6 71.2 80.8

High 3,744 23.7 38.1 35.3 4.6 67.7 81.5

Very High 1,544 9.8 38.8 37.2 4.5 71.2 79.9

All 15,825 100.0 39.7 36.0 4.5 72.4 79.8

All Dentists 19,231 100.0 41.5 36.9 4.4 70.4 78.6

Source: NHS Digital

Performer 

Only

Full-Year Popln.

Dental Type

Morale 

Level

Average

Providing-

Perfromer
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Figure 4.3: Providing-Performer dentists, plot of average age and weeks of 
annual leave by morale level, England & Wales, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to  
aid interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 

 

4.6 Excluding dentists who reported ‘very high’ morale, the results look similar to those for 
the average Providing-Performer ‘motivation index’ in Chapter 3, suggesting similar 
relationships between morale and the measured explanatory variables. However, for 
some questions those dentists who reported ‘very high’ morale demonstrate a reversal 

to this trend when compared to colleagues who described their morale as merely ‘high’. 
In this case, higher morale is related to an increase in NHS share (%) and a decrease 
in annual leave. These trends are unique to the question on morale and are not 
observed collectively when looking at similar plots for the individual motivation 

questions (which further supports leaving morale out of its calculation).  
 

4.7 The results suggest that in England & Wales there exists a small group of Providing-
Performers with very high morale who choose to spend more time on NHS work and 

who take less leave than might be expected based on the trends seen for dentists with 
lower morale. 
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4.8 Figures 4.4 and 4.5 show the results from table 4.2 for Performer Only dentists. 
 

Figure 4.4: Performer Only dentists, plot of average weekly hours, NHS and 

clinical share (%) by morale level, England & Wales, 2015/16 

 
 

Figure 4.5: Performer Only dentists, plot of average age and weeks of annual 
leave by morale level, England & Wales, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to  
Aid interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 

 

4.9 The morale results for Performer Only dentists show similar trends to the average 
‘motivation index’ results in Chapter 3 when excluding those dentists who reported 
‘very high’ morale. However, similar to the case for Providing-Performers, there also 
appears a group of Performer Only dentists with ‘very high’ morale who buck some of 
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the trends seen in colleagues with lower morale by working longer hours in NHS 
positions and taking less annual leave. 
 

Multivariate Analysis 
 

4.10 Similar to the issue for the average ‘motivation index’, the fact that a number of 
variables show a relationship with morale makes it harder to assess each relationship 

in isolation when using results from the analysis alone. However, as morale is 
measured by only one question in the survey it is possible to use logistic regression (in 
a similar fashion to linear regression in Chapter 3) to undertake such independent 
analysis. Please see Annex A for a more detailed description of the logistic regression 

methodology and Annex B for the statistical significance and accuracy testing of the 
results in this Chapter. 
 

4.11 For the individual question analysis in Chapter 2, those who answered ‘strongly agree’ 

or ‘agree’ were combined for each question as one method of analysis, which is the 
approach also used in this Chapter. However, the summary results presented in the 
last section indicate that such an approach may have limitations for the question on 
morale for dentists who show notable differences between those who reported their 

morale as ‘very high’ compared to ‘high’. As a result of this finding a second version of 
the logistic regression model is also used to model the probability that dentists answer 
either ‘very low’ or ‘low’ to the morale question, adding more completeness to the 
analyses. Table 4.3 gives results of both versions of the analysis for Providing-

Performers. Variable results that are not statistically significant are greyed out in the 
table. 
 
Table 4.3: Providing-Performer dentists, parameter estimates1 for morale level 

probability using logistic regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 
1. Please see Annexes A and B for descriptions of parameter estimate and intercept. 

 
4.12 Similar to results for the average ‘motivation index’, the positive or negative values for 

the variables indicate the relationship between each variable and either high or low 

morale. For example, an increase in NHS share (%) is related to lower probability that 
Providing-Performer dentists answer ‘very high’ or ‘high’ when asked about their 
morale. (Conversely, an increase in NHS share (%) increases the probability that they 
answer ‘very low’ or ‘low’). The opposite can be seen for clinical share (%). 

 
4.13 Interestingly, unlike the results for Providing-performers answering ‘very high’ or ‘high’ 

to the question on morale, the probability of them answering ‘very low’ or ‘low’ has a 
significant relationship with weekly hours of work. Figure 4.2 shows why this might be 

the case because there is a clearer relationship between weekly hours of work and 
dentists with ‘low’ or ‘very low’ morale compared to the other categories (of ‘neutral’, 
‘high’ and ‘very high’). 

 

  

Very High & High 234 21.9 -1.266 -0.008 -0.011 0.016 0.048 -0.009

Very Low & Low 527 49.4 -1.461 0.021 0.012 -0.008 -0.031 0.012

Source: NHS Digital

Weekly 

Hours NHS% Clinical% Leave AgeIntercept1Dental Type

% of 

SampleCount

Providing-

Performer

Morale Level
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4.14 Table 4.4 shows results for Performer Only dentists. 
 

Table 4.4: Performer Only dentists, parameter estimates1 for morale level 

probability using logistic regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 
1. Please see Annexes A and B for descriptions of parameter estimate and intercept. 

 
4.15 The model predicts a lower probability of ‘very high’ or ‘high’ morale as NHS work 

increases and a higher probability as clinical work and annual leave increase. Older 

Performer Only dentists are likely to have lower morale than younger colleagues, 
according to the model. 
 
Considering the motivation questions separately 

 
4.16 As with the analysis of the morale question it is also possible to use logistic regression 

for each motivation question separately. Furthermore, by manipulating all the 
explanatory variables (of the logistical regression models) and recording which 

question elicits the largest change in predicted probability of ‘strongly agree’ or ‘agree’ 
it is possible to investigate which question elicits the strongest overall response for 
dentists. For both Providing-Performers and Performer Only dentists question (C) ‘I feel 
my pay is fair’ shows the largest change, suggesting that out of all the questions asked, 

it is the most emotive for dentists. In other words, how dentists regard their pay is more 
strongly affected by their weekly hours of work, NHS and clinical share, annual leave 
and age than any other area of their work covered by the remaining questions. 

 

4.17 Interestingly, the second most emotive question is (F) ‘There are opportunities for me 
to progress in my career’, which indicates career progression is the next most important 
factor in the working life of dentists (when compared to the other factors covered by the 
remaining motivation questions). 

 
 
 

 

  

Very High & High 1,253 32.4 0.090 -0.002 -0.008 0.006 0.052 -0.022

Very Low & Low 1,552 40.2 -1.619 0.013 0.010 -0.008 -0.082 0.025

Source: NHS Digital

Leave Age

Weekly 

Hours NHS% Clinical%Dental Type Count

% of 

Sample

Performer Only

Morale Level Intercept1
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5. Effect of Different Dental Populations 
 

5.1 The results in preceding Chapters point to the existence and effect of different 
populations within each dental cohort that could be further explored. For example, 

Chapter 3 shows that the removal of part-time dentists (<35 hours) from the motivation 
analysis changes the relationship for Performer Only dentists with weekly hours and 
the average ‘motivation index’. This Chapter repeats some of the multivariate analysis 
for motivation and morale for a subset of dentists, as follows: 

 
i. Part-time (<35 weekly hours) or full-time (≥35 hours) 
ii. Mainly NHS (or mainly private) dentists 
iii. Gender 

 
5.2 As the methodology has already been described in the previous Chapters (as well as 

Annex A) the results are presented in summary form and readers are asked to refer to 
earlier Chapters for a more detailed explanation of terms. 

 
Average ‘Motivation Index’ 

 
5.3 Table 5.1 compares results for the average ‘motivation index’ for Providing-Performer 

dentists. The first row (‘All’) repeats the results from Chapter 3 for all Providing-
Performers, with the subsequent rows showing results for more defined subsets based 
on the populations shown above. As before, variable results that are not statistically 
significant are greyed out in the table. 

 
Table 5.1: Providing-Performers, parameter estimates1 for ‘motivation index’ by 
split populations using multiple linear regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 

1. Please see Annexes A and B for descriptions of parameter estimate and intercept.  
2. ‘Mainly NHS’ and ‘Mainly Private’ percentages will not sum to 100% due to the omission of the ‘Mixed’ NHS/Private cohort. 

 
5.4 There are some interesting differences when the Providing-Performer dentists are split 

into different cohorts. In terms of weekly hours, those dentists who work part-time (<35 

hours) display a stronger negative relationship between the ‘motivation index’ and 
hours worked compared with their full-time colleagues, which is perhaps surprising 
because longer hours are less likely to affect the work-life balance of these dentists and 
the finding is in contrast to results in 2013/14. Dentists who work 35 hours and more 

display a significant positive relationship with annual leave, unlike their part-time 
colleagues, which might be expected if their longer hours mean they place more value 
on the chance of a break during a holiday. 
 

Count (%)

All 1,067 100.0 70.00 -0.18 -0.19 0.05 0.72 -0.08

<35 Hours 256 24.0 62.34 -0.40 -0.13 0.12 0.20 0.07

≥35 Hours 811 76.0 74.66 -0.16 -0.21 0.03 0.83 -0.13

Mainly NHS2 528 49.5 80.81 -0.27 -0.24 0.01 0.51 -0.05

Mainly Private2 281 26.3 57.56 -0.05 -0.37 0.11 1.49 -0.04

Male 830 77.8 64.28 -0.14 -0.19 0.06 0.63 -0.02

Female 237 22.2 74.82 -0.18 -0.17 0.02 1.98 -0.22

Source: NHS Digital

Dental Type Population

Sample

Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

Providing-

Performer
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5.5 Mainly private (≤25% NHS) Providing-Performers do not display a significant 
relationship between the ‘motivation index’ and weekly hours of work although they do 
show a stronger positive relationship with annual leave than their mainly NHS (≥75% 

NHS) colleagues, which may reflect different attitudes towards work between these two 
groups of dentists. Interestingly, the latest Dental Working Hours Additional Analysis 
report12 shows that mainly private dentists spend more time on administrative work 
than their mainly NHS colleagues and table 5.1 shows they have a significant positive 

relationship with clinical share, which might be a result of this larger burden. 
 

5.6 Table 5.2 shows the results for Performer Only dentists. 
 

Table 5.2: Performer Only dentists, parameter estimates
1
 for ‘motivation index’ 

by split populations using multiple linear regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 

1. Please see Annexes A and B for descriptions of parameter estimate and intercept.  
2. ‘Mainly NHS’ and ‘Mainly Private’ percentages will not sum to 100% due to the omission of the ‘Mixed’ NHS/Private cohort. 

 
5.7 As discussed in Chapter 3, removing part-time dentists (<35 hours) from the analysis 

reveals a stronger negative relationship for full-time Performer Only dentists (≥35 
hours) between ‘motivation index’ and weekly hours of work. However, it is interesting 

that only male Performer Only dentists show a significant relationship between 
‘motivation index’ and weekly hours of work. Whilst this result initially suggests that the 
motivation of female dentists is less affected by their working patterns than that of their 
male colleagues, the fact they tend to work fewer weekly hours (33.5 compared to 38.4 

hours11) may play a role. 
 

5.8 Similar to the results for Providing-Performers, mainly private (≤25% NHS) Performer 
Only dentists do not show a significant relationship with weekly hours of work and have 

a stronger positive relationship with weeks of annual leave than their mainly NHS 
colleagues. In addition, they have a stronger relationship with clinical share (%), which 
may be a result of the fact that, on average, they spend a greater proportion of their 
time on administrative tasks. 

  

                                              
12 Dental Working Hours, UK 2014/15 and 2015/16 Additional Analysis found at: http://www.hscic.gov.uk/pubs/dentalworkinghours1416 

Count (%)

All 3,862 100.0 65.50 -0.10 -0.17 0.11 0.90 -0.21

<35 Hours 1,393 36.1 61.70 -0.01 -0.16 0.06 0.75 -0.11

≥35 Hours 2,469 63.9 77.40 -0.38 -0.18 0.14 0.93 -0.22

Mainly NHS2 2,496 64.6 87.21 -0.15 -0.38 0.08 0.98 -0.17

Mainly Private2 573 14.8 59.94 -0.07 -0.18 0.16 1.39 -0.24

Male 1,949 50.5 68.11 -0.15 -0.19 0.10 0.82 -0.20

Female 1,913 49.5 59.54 0.02 -0.17 0.12 0.90 -0.17

Source: NHS Digital

Dental Type Population

Sample

Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

Performer 

Only

http://www.hscic.gov.uk/pubs/dentalworkinghours1416
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Morale of Dentists 

 
5.9 Tables 5.3 and 5.4 show results for probability modelling of how dentists answer the 

morale question. The first row in each table repeats the results from Chapter 4 for both 
dental types, with the subsequent rows based on the populations of interest. Once 
again, variable results that are not statistically significant are greyed out in the table 

 

Table 5.3: Providing-Performers, parameter estimates1 for ‘very high’ or ‘high’ 
morale level probability using logistic regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 

1. Please see Annexes A and B for descriptions of parameter estimate and intercept.  
2. ‘Mainly NHS’ and ‘Mainly Private’ percentages will not sum to 100% due to the omission of the ‘Mixed’ NHS/Private cohort. 

 

Table 5.4: Performer Only dentists, parameter estimates
1
 for ‘very high’ or ‘high’ 

morale level probability using logistic regression, England & Wales, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex B for all significance values. 
1. Please see Annexes A and B for descriptions of parameter estimate and intercept.  

2. ‘Mainly NHS’ and ‘Mainly Private’ percentages will not sum to 100% due to the omission of the ‘Mixed’ NHS/Private cohort. 
 

5.10 There are some similarities between the modelling results for morale and those for the 
average ‘motivation index’ discussed in the last section. In particular, for Performer 
Only dentists, removing part-time dentists (<35 weekly hours) from the analysis has a 

dramatic effect on the relationship between weekly hours of work and morale, which 
becomes negative and statistically significant; an increase in weekly hours of work is 
correlated with a drop in morale. 
 

5.11 Female Performer Only dentists display a positive relationship with morale and weekly 
hours of work. The result is significant and means that the longer hours female 
Performer Only dentists work, the higher morale they are predicted to have. When 

analysing their motivation questions individually, a similar finding is seen for question 
(A) ‘I feel good about my job as a dentist’ and (F) ‘There are opportunities for me to 
progress in my career’, which may reflect a positive attitude of female Performer Only 
dentists who work longer hours. 

Count (%)

All 1,067 100.0 -1.266 -0.008 -0.011 0.016 0.048 -0.009

<35 Hours 256 24.0 -1.557 -0.031 -0.010 0.014 0.023 0.012

≥35 Hours 811 76.0 -1.262 -0.003 -0.011 0.018 0.054 -0.017

Mainly NHS2 528 49.5 -1.343 -0.013 -0.016 0.019 0.034 0.002

Mainly Private2 281 26.3 -2.269 0.006 -0.021 0.016 0.183 -0.009

Male 830 77.8 -2.249 -0.011 -0.011 0.024 0.047 -0.002

Female 237 22.2 -0.133 0.019 -0.011 -0.004 0.080 -0.018

Source: NHS Digital

Dental Type Population

Sample

Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

Providing-

Performer

Count (%)

All 3,862 100.0 0.090 -0.002 -0.008 0.006 0.052 -0.022

<35 Hours 1,393 36.1 -0.108 0.003 -0.010 0.002 0.042 -0.012

≥35 Hours 2,469 63.9 1.580 -0.040 -0.007 0.007 0.053 -0.022

Mainly NHS2 2,496 64.6 2.178 0.001 -0.043 0.010 0.057 -0.008

Mainly Private2 573 14.8 1.188 -0.013 -0.021 0.004 0.095 -0.037

Male 1,949 50.5 0.045 -0.010 -0.007 0.005 0.051 -0.018

Female 1,913 49.5 -0.427 0.016 -0.011 0.008 0.049 -0.018

Source: NHS Digital

Dental Type Population

Sample

Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

Performer 

Only
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Scotland – 2015/16 
 

6. Individual Motivation Question Analysis 
 

6.1 This Chapter looks at responses for Scotland to the individual motivation questions 
listed in table 1.1 of Chapter 1. Results are based on the percentage of dentists who 
responded to each question (e.g. ‘strongly agree’, ‘agree’, ‘neutral’ etc) and are shown 
in table 6.1 by dental type. The ‘overall average’ figure at the bottom of each table is 

the average of the individual percentage scores for each response category. 
 
Table 6.1: Percentage response (%) to each motivation question by dental type, 
Scotland, 2015/16 

 
Note: The full-year populations are weighted estimates calculated from the entire population and the proportion  
of dentists who responded to the survey who indicated they worked for the full -year (not including annual 

leave). Dentists included in the analysis answered every motivation and morale question.  

 
6.2 Whilst it can be hard to distinguish trends from rows of figures it is clear that answers to 

question (C) ‘I feel my pay is fair’ score lowest in terms of agreement (i.e. ‘strongly 
agree’ or ‘agree’) for both dental types. Nearly two-thirds (59.4%) of Principals either 
‘disagree’ or ‘strongly disagree’ when asked if they feel their pay is fair, which 
compares to 53.3% for Associates. 

 
6.3 In similar analysis, the first two positive groups are often combined so that those who 

answered either ‘strongly agree’ or ‘agree’ are measured for each question, which is a 
simple and effective way to interpret the results. Table 6.2 and figure 6.1 show results 

Principal

A. Feel Good 852 100.0 13.5 35.4 21.3 15.5 14.3

B. Recognition 852 100.0 6.1 32.8 23.8 23.9 13.4

C. Pay 852 100.0 3.3 14.1 23.2 34.4 25.0

D. Equipment 852 100.0 10.2 39.4 24.8 18.5 7.3

E. Challenge 852 100.0 11.8 45.5 26.3 11.7 4.7

F. Progression 852 100.0 5.9 28.2 32.9 19.2 13.8

Overall Average 852 100.0 8.5 32.6 25.4 20.5 13.1

Associate

A. Feel Good 1,472 100.0 11.4 40.3 24.0 16.6 7.7

B. Recognition 1,472 100.0 5.3 29.7 33.4 22.9 8.7

C. Pay 1,472 100.0 3.3 18.3 25.2 35.5 17.8

D. Equipment 1,472 100.0 7.9 43.1 28.3 15.5 5.2

E. Challenge 1,472 100.0 10.1 43.8 30.3 12.8 2.9

F. Progression 1,472 100.0 6.4 32.0 33.7 21.5 6.4

Overall Average 1,472 100.0 7.4 34.5 29.1 20.8 8.1

Strongly 

Disagree

Disagree

Full-Year 

Popln.

Strongly 

Agree Agree

Percentage (%)

Disagree

Percentage (%)

Source: NHS Digital

All 

Responses

Strongly 

Disagree

Question

Full-Year 

Popln.

All 

Responses

Strongly 

Agree Agree NeutralQuestion

Neutral
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using this methodology. The ‘difference’ column in the table compares the results for 
Principals to Associates (by simple subtraction). 

 
Table 6.2: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question and dental type, Scotland, 2015/16 

 
Note: Difference column is calculated by subtracting Associate results from  

Principal results using unrounded figures for each question. 
 
Figure 6.1: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 

by question and dental type, Scotland, 2015/16 

 
 

6.4 Figure 6.1 shows that whilst the overall average figures are very similar for both dental 
types, Associate dentists responded positively to more questions compared to Principal 
dentists. The greatest difference is found for question (F) ‘There are opportunities for 
me to progress in my career’, with 38.5% of Associates responding ‘strongly agree’ or 

‘agree’ compared to 34.1% of Principals. 
 

6.5 In terms of question scores, questions (A) ‘I feel good about my job as a dentist’, 
(D) ‘I have all the equipment and resources I need to do my job properly’ and (E) ‘My 

job gives me chance to do interesting and challenging work’ received the most positive 
responses. In contrast dentists appear less happy with their pay; although both 
Associates and Principals have low scores for question (C) on pay, the results 
suggests Associates are slightly less unhappy than Principals. 

Principal Associate Difference

A. Feel Good 48.9 51.8 -2.8

B. Recognition 38.9 35.0 3.9

C. Pay 17.4 21.6 -4.1

D. Equipment 49.5 51.0 -1.5

E. Challenge 57.3 54.0 3.4

F. Progression 34.1 38.5 -4.4

Overall Average 41.0 41.9 -0.9

Source: NHS Digital

Questions
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Relationship between motivation questions and different variables 

 
6.6 This section looks at how dentists answer each motivation question in relation to 

variables measured in the Dental Working Patterns Survey: 
 

i. Weekly hours of work 
ii. Division of time between NHS and private dentistry [NHS share (%)] 

iii. Division of time between clinical and non-clinical work [clinical share (%)] 
iv. Weeks of annual leave 
v. Age 

 

6.7 Table 6.3 (and figures 6.2 and 6.3) show the relationship between average weekly 
hours of dentists and answers to the motivation questions. Please see table 6.5 at the 
end of the Chapter for the sample and estimated full-year population sizes for the 
average weekly hours bands the other variables listed in paragraph 6.6. 
 
Table 6.3: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question, dental type and weekly hours, Scotland, 2015/16 

 
 

Figure 6.2: Principal dentists, plots of ‘strongly agree’ or ‘agree’ percentage (%) 
by question and weekly hours, Scotland, 2015/6 

 

<35 35-45 >45 <35 35-45 >45

A. Feel Good 50.5 54.2 34.9 57.3 49.4 46.2

B. Recognition 33.1 44.0 29.4 37.9 33.1 36.9

C. Pay 14.4 20.8 10.7 26.2 20.8 6.0

D. Equipment 48.9 53.6 39.5 49.8 53.1 37.1

E. Challenge 46.0 62.8 50.3 61.9 51.6 36.9

F. Progression 36.8 38.2 22.3 39.6 39.4 24.0

Overall Average 38.3 45.6 31.2 45.5 41.2 31.2

Source: NHS Digital

Questions

AVERAGE WEEKLY HOURS

Principal Associate
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6.8 For Principal dentists, the percentage scores (of ‘strongly agree’ or ‘agree’) for all 
questions increase between the first two weekly hours bands (<35 and 35-45) and then 
decrease for the >45 hour band, suggesting a more complex relationship between 

motivation and weekly hours of work. For example, this type of trend might be expected 
from groups with two more distinct working hour cohorts (i.e. part-time and full-time 
working patterns), which are more typically seen in Associate dentists. 
 

6.9 The results for Associate dentists are shown in figure 6.3. 
 
Figure 6.3: Associate dentists, plots of ‘strongly agree’ or ‘agree’ percentage (%) 
by question and weekly hours, Scotland, 2015/16 

 
 

6.10 For Associate dentists, the percentage scores (of ‘strongly agree’ or ‘agree’) for all 
questions are higher when comparing the results from those dentists who work part-
time (<35 hours per week) compared to those who work more than 45 hours each 
week. The results suggest a clear and negative relationship between weekly hours of 

work and overall motivation of this group of dentists. 
 

6.11 Whilst analysis of this nature can provide a useful insight into how responses to the 
motivation questions vary with weekly hours, it is important to note that the results 

should be treated with some caution as they do not consider the effect of other 
variables. For example, based on the results for Associates, those dentists who work 
fewer weekly hours tend to respond more positively to the motivation questions than 
those who work longer hours. However, those Associates who work fewer weekly 

hours also tend to spend more time on clinical work (and less on administrative tasks, 
as shown in table 7.1 in the next Chapter), which will also have an effect on motivation 
making it harder to assess its relationship with weekly hours of work alone. The issue 
of isolating individual variables (such as weekly hours, NHS share and age) and 

analysing their relationship with the ‘motivation index’ is addressed in the next Chapter 
using multivariate analysis. 
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6.12 Table 6.4 and figures 6.4 and 6.5 shows the relationship between NHS share (%) and 
how dentists answered each question. 

 
Table 6.4: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question, dental type and NHS share (%), Scotland, 2015/16 

 
 
Figures 6.4 and 6.5: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 

question, dental type and NHS share (%), Scotland, 2015/16 

 
 

6.13 For Principals, every question answered by those who do more private work (0-25% 
NHS Share) showed a higher percentage score (of ‘strongly agree’ or ‘agree’) than 
colleagues who do mainly NHS work (75-100%). Whilst less clear (due to increases for 

dentists who do a mixture of NHS and private work), there was a similar result for 
Associates with the exception of question (D) ‘I have all the equipment and resources I 
need to do my job properly’, which increased with the percentage of time spent on NHS 
work.  

 
6.14 As expected, question (C) on pay scored the lowest for both dental types with less than 

14% of Principals who carry out mixed and mainly NHS work responding positively. 
Conversely, over a third (36.3%) of mainly private Principals responded positively to the 

question on pay. 
 

 
 

0-25 >25 <75 75-100 0-25 >25 <75 75-100

A. Feel Good 62.9 44.6 46.4 52.7 61.5 50.0

B. Recognition 56.9 37.4 34.3 46.6 40.0 33.1

C. Pay 36.3 13.9 13.2 29.9 32.0 19.0

D. Equipment 68.5 52.4 43.2 43.8 49.8 51.8

E. Challenge 78.0 52.6 53.0 64.1 56.2 52.7

F. Progression 44.5 40.1 29.2 37.1 53.6 36.0

Overall Average 57.8 40.2 36.6 45.7 48.8 40.4

Source: NHS Digital

Principal Associate

Questions

NHS SHARE (%)
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6.15 Figures 6.6 and 6.7 show results for the amount of time dentists spend on clinical 
work (%) and how dentists answered each question. Please see Annex F (CSV 
spreadsheet) for the actual figures underlying these and the following results. 

 
Figures 6.6 and 6.7: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and clinical share (%), Scotland, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 
6.16 Overall, the results suggest that the amount of time dentists spend on clinical (and 

therefore administrative work) has an effect on how questions are answered, with those 
having a greater clinical share (%) responding more positively to the motivation 

questions. 
 

6.17 Figures 6.8 and 6.9 show results for weeks of annual leave (using groupings of ≤2, 
>2 ≤4, >4 ≤6 and 6+ weeks). 

 
Figures 6.8 and 6.9: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and weeks of annual leave, Scotland, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 
6.18 For Principals, every question shows an increase in percentage score as weeks of 

annual leave increases up to the >4 ≤6 week band. The picture is less clear for those 
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who take more than 6 weeks annual leave with a number of questions showing a 
decrease in percentage score and, therefore, overall motivation in the final annual 
leave band. For Associates, the results are more complex than those of Principal 

dentists but still perhaps give the impression of an overall increase in motivation as 
weeks of leave increase. It is important to note the small sample sizes of the lowest 
and highest annual leave bands (in table 6.5), which might also explain some of the 
variation seen. 

 
6.19 Finally, figures 6.10 and 6.11 show results by three age bands (using groupings of <35, 

≥35<45, 45+). 
 

Figures 6.10 and 6.11: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and age band, Scotland, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 
 

6.20 Results by age band show that the percentage score (of ‘strongly agree’ or ‘agree’) for 
all questions reduces when comparing dentists in the higher age bracket (45+) to 
younger dentists (<35). For both dental types, the largest change is for question 
(F) ‘There are opportunities to progress in my career’, which might be expected as 

there may be fewer opportunities or less desire for career progression the older 
dentists become (and the closer to retirement). 
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Sample and estimated full-year population counts 

 
6.21 Table 6.5 lists the sample and estimated full-year population sizes for each band of 

average weekly hours, NHS and clinical share (%), annual leave and age used for the 
analysis in this Chapter. 
 
Table 6.5: Sample and estimated full-year population sizes by dental type, 

Scotland, 2015/16 

 
Note: The populations of full -year Principal and Associate dentists are weighted estimates calculated from the entire  Population 
and the proportion of dentists who responded to the survey who indicated they worked for the  full-year (not including annual leave). 

The population counts may not sum due to rounding and will not match other sources, particularly the Dental Earnings and 
Expenses reports as different methodologies are used to determine the counts. 

  

Sample

Full-Year 

Popln. Sample

Full-Year 

Popln. Sample

Full-Year 

Popln.

Weekly Hours <35 42 120 159 482 201 602

35-45 185 522 287 891 472 1,413

>45 74 210 33 99 107 308

NHS Share (%) 0-25 53 150 36 105 89 255

>25 <75 60 170 65 200 125 370

75-100 188 532 378 1,167 566 1,699

Clincal Share (%) <50 23 64 31 92 54 156

≥50 <75 71 199 47 143 118 342

75-100 207 588 401 1,237 608 1,825

Annual Leave ≤2 22 63 31 92 53 155

(Weeks) >2 ≤4 131 375 248 773 379 1,148

>4 ≤6 128 358 191 579 319 937

>6 20 56 9 27 29 83

Age Band <35 31 103 245 805 276 907

≥35 <45 90 256 120 358 210 614

≥45 180 493 114 309 294 802

All 301 852 479 1,472 780 2,324

Source: NHS Digital

Variable

Principal Associate All Dentists
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7. Average ‘Motivation Index’ 
 

7.1 Results in this Chapter are based on the average ‘motivation index’ for dentists as 
described in detail in Chapter 1. The ‘motivation index’ for each dentist is calculated by 

taking the average of the responses given to the six motivation questions (that are 
scored from 100% for ‘strongly agree’ to 0% for ‘strongly disagree’). The highest 
possible ‘motivation index’ for dentists is 100% and the lowest is 0%. 
 

7.2 Figures 7.1 and 7.2 show distribution plots of average ‘motivation index’ by dental type 
with the figures in brackets showing the overall average score for each cohort; 50.7% 
for Principals and 53.1% for Associates. 
 
Figures 7.1 and 7.2: Distribution plots of average ‘motivation index’ by dental 
type, Scotland, 2015/16 

 
 

7.3 Both plots exhibit slight positive skews around the centre band (50% to <62.5%) but 

move towards negative skews when comparing the high and the low motivated bands 
together. However, the positive skew is more pronounced in the Associate graph, 
which results in the higher ‘motivation index’ when compared to Principals. 
 

7.4 Similar to the analysis of individual motivation questions, it is possible to explore the 
relationship between average ‘motivation index’ and the variables measured in the 
Dental Working Patterns Survey. In this case, dentists are separated into four 
motivation bands (based on their average ‘motivation index’) of: 

 
i. Very Low (≤25%) 
ii. Neutral & Low (>25% & ≤50%) 
iii. High (>50% & ≤75%) 

iv. Very High (>75%) 
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7.5 Table 7.1 shows results for each motivation band against the variables including 
average age, weekly hours of work, annual leave, NHS and clinical share (%). 
 

Table 7.1: Relationship between ‘motivation band’ and different variables from 
Dental Working Patterns Survey by dental type, Scotland, 2015/16 

 
Note: NHS and clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just the share 
values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 

Analysis and Additional Analysis and, as such, the ‘All ’ dentist figures are likely to differ.  

 

7.6 Table 7.1 shows that for both dental types over 75% of the estimated full-year 
population lie between the central motivation bands (i.e. ‘neutral & low’ and ‘high’) with 
the remaining dentists in either the most or least motivated bands (i.e. ‘very high’ or 
‘very low’). Principal dentists show a higher percentage count in the ‘very low’ 

motivation band compared to Associates (14.6% compared to 8.9%), which in part 
explains their lower average ‘motivation index’. 
 

7.7 The results suggest relationships between the motivation bands and some of the 

measured variables. For example, as the individual question analysis suggests in 
Chapter 6, Principal dentists exhibit a relationship between NHS share and average 
‘motivation index’; those dentists who spend a greater percentage of their time on NHS 
work report a lower ‘motivation index’ than those who do more private work. Likewise, 

there appears to be a relationship between age and average ‘motivation index’ for both 
dental types; dentists with a higher ‘motivation index’ tend to be younger compared to 
those with a lower ‘motivation index’. Such potential relationships are more easily 
visualised when considered graphically as seen in the following charts. 
 
 
 
 

 
 
 
 

 
 
 

Count (%)

'Motivation 

Index' (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

Very Low 124 14.6 14.1 46.9 43.7 3.6 80.0 70.1

Neutral & Low 292 34.3 40.5 47.3 42.5 4.6 73.1 72.5

High 351 41.2 63.5 46.3 40.2 4.8 65.0 77.3

Very High 85 10.0 86.5 42.9 41.4 4.7 61.0 84.4

All 852 100.0 50.7 46.4 41.6 4.6 69.6 75.3

Very Low 132 8.9 14.7 40.3 37.7 4.0 84.7 76.0

Neutral & Low 544 37.0 41.6 37.3 36.7 4.5 79.2 80.1

High 669 45.4 63.5 34.2 35.3 4.3 81.3 85.8

Very High 127 8.6 86.9 34.0 34.8 4.4 71.6 85.8

All 1,472 100.0 53.1 35.8 36.0 4.4 80.0 82.8

All Dentists 2,324 100.0 52.2 39.7 38.0 4.4 76.2 80.1

Dental Type

Principal

Source: NHS Digital

Associate

Full-Year Popln. Average

Motivation 

Band
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Figure 7.3: Principal dentists, plot of average weekly hours, NHS and clinical 
share (%) by motivation band, Scotland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to 
aid interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 

 

Figure 7.4: Principal dentists, plot of average age and weeks of leave by 
motivation band, Scotland, 2015/16 

 
Note: The lower error bars for each of the variables have been omitted to  aid interpretation 
(as some error bars would overlap making the chart more difficult to read).  The omitted 

error bars are the same length as those shown. 

 
7.8 Figures 7.3 and 7.4 suggest some clear relationships between ‘motivation index’ and 

the variables under investigation for Principal dentists. For example NHS share (%) and 
age exhibit negative relationships with motivation and clinical share (%) showing the 
opposite. However, with regard to weekly hours of work and annual leave, it appears 
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very highly motivated dentists buck some of the trends seen in colleagues with lower 
motivation by working longer hours and taking less leave than might be expected. 
 

7.9 Figures 7.5 and 7.6 show the results from table 7.1 for Associate dentists. 
 
Figure 7.5: Associate dentists, plot of average weekly hours, NHS and clinical 
share (%) by motivation band, Scotland, 2015/16 

 
Note: The lower error bars for NHS share (%) and uppr error bars for weekly hours have 
been omitted to aid interpretation (as some error bars would overlap making the chart more  

difficult to read). The omitted error bars are the same length as those shown. Error bars for 
clinical (%) have been omitted for the same reason. 
 
Figure 7.6: Associate dentists, plot of average age and weeks of leave by 
motivation band, Scotland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to  

aid interpretation (as some error bars would overlap making the chart more difficult to read).  
The omitted error bars are the same length as those shown. 
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7.10 Figures 7.5 and 7.6 suggest slightly more straightforward relationships between the 
‘motivation index’ and the variables under investigation for Associate dentists when 
compared to Principals. In this case, the very highly motivated dentists do not exhibit 

different trends to their less motivated colleagues and the relationships appear to hold 
for all the motivation bands. For example, weekly hours of work and age show 
consistent negative relationships with the ‘motivation index’ whilst clinical share (%) 
shows the opposite.  

 

Multivariate Analysis 
 

7.11 Whilst the analysis so far suggests there are relationships between the measured 
variables and average ‘motivation index’ it does not allow consideration of each 

variable in isolation (i.e. while holding all other variables constant). For example, those 
dentists who take more annual leave have a higher average ‘motivation index’ than 
those who take less. However, such dentists also tend to work fewer average weekly 
hours which will also have an effect, making it harder to assess the relationship 

between motivation and annual leave alone. Use of multiple linear regression allows 
each relationship to be explored separately. 
 

7.12 Please see Annex A for a more detailed description of the multiple linear regression 

methodology as well as statistical tests for its use with the average ‘motivation index’. 
Annex C lists the statistical significance and adjusted R-squared13 values for the results 
in this Chapter. 

 
Multiple Linear Regression Analysis 

 
7.13 Table 7.2 shows multiple linear regression results by dental type for the average 

‘motivation index’. Variable results that are not statistically significant are greyed out in 

the table. 
 

Table 7.2: Parameter estimates
1
 for ‘motivation index’ by dental type using 

multiple linear regression, Scotland, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex C for all significance values. 

1. Please see Annexes A and C for descriptions of parameter estimate and intercept. 
 

7.14 The positive or negative values of the variable results indicate the relationship between 

each variable and the average ‘motivation index’. For both sets of dentists , increases in 
NHS work correlate with a decrease in motivation, whereas an increase in clinical 
share (%) has the opposite correlation. 
 

7.15 This type of analysis allows the individual relationships between each measured 
variable and the ‘motivation index’ to be assessed. For example, if all other working 
patterns remained unchanged, it is predicted for Principals that their ‘motivation index’ 

                                              
13

 In a multiple l inear regression model, adjusted R-squared measures the proportion of the variation in the dependent variable (i.e. the 

‘motivation index’) accounted for by the explanatory variables (i.e. weekly hours, NHS and clinical share %, annual leave and age). 

Dental Type Sample Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

Principal 301 49.13 -0.22 -0.14 0.26 2.62 -0.24

Associate 479 75.78 -0.33 -0.14 0.16 0.43 -0.41

Source: NHS Digital
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would decrease by 13.8 percentage points if a dentist were to switch from all private 
(0% NHS share) to all NHS work (100% NHS share). Conversely, an increase in 
annual leave has a positive effect for Principals. In this case, one extra week of leave is 

predicted to increase the ‘motivation index’ by 2.6 percentage points. Table 7.2 also 
shows that Associate dentists exhibit significant relationships between the ‘motivation 
index’ and most variables under investigation with the exception of annual leave as 
shown in figure 7.6. 

 
7.16 The results also allow the prediction of the ‘motivation index’ for a given set of working 

patterns (i.e. weekly hours, NHS and clinical share, leave and age). Table 7.3 and 
figure 7.7 show such a prediction using NHS share (%) to place Principal and 

Associate dentists into three bands. The predictions are also compared with results 
from the actual survey, which is one way to test the accuracy of the model. 

 
Table 7.3: Prediction results for ‘motivation index’ (MI) by dental type and 

NHS share (%), Scotland, 2015/16 

 
 

Figure 7.7: Plot of prediction results for ‘motivation index’ by dental type and 
NHS share (%), Scotland, 2015/16 

 
 

7.17 The results demonstrate that the multiple linear regression models are able to predict 
accurately the actual average ‘motivation indices’ for both dental groups when all 
dentists are considered. For example, all Principal dentists have an actual average 

NHS/Private Share Count (%)

Predicted  

'MI' (%)

Actual        

'MI' (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

Principal Mainly Private (0-25%) 150 17.6 58.3 60.6 46.4 40.9 5.0 16.0 71.7

Mixed (>25% and <75%) 170 20.0 53.2 49.7 46.7 40.3 4.7 50.3 73.2

Mainly NHS (75-100%) 532 62.5 47.5 48.3 46.3 42.2 4.4 90.8 77.0

All 852 100.0 50.5 50.7 46.4 41.6 4.6 69.6 75.3

Associate Mainly Private (0-25%) 105 7.1 56.7 56.2 43.0 31.1 4.7 14.1 55.4

Mixed (>25% and <75%) 200 13.6 55.6 55.6 36.8 34.0 4.5 57.4 76.4

Mainly NHS (75-100%) 1,167 79.3 52.4 52.4 35.0 36.8 4.3 89.8 86.4

All 1,472 100.0 53.1 53.1 35.8 36.0 4.4 80.0 82.8

Source: NHS Digital

Full-Year Popln.

Dental Type

Average
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‘motivation index’ of 50.7% with the model returning a value of 50.5%. The results also 
show decreases in the actual and predicted ‘motivation index’ for the cohorts of dentists 
who do mainly NHS work (75-100%), particularly for Principals. However, please note, 

on average these dentists work longer weekly hours and take less leave as shown in 
table 7.3, which will also have an effect. 
 

7.18 The accuracy of the prediction also remains fairly stable when the dentists are 

separated into different cohorts based on NHS share (%), although it loses some 
accuracy when the sample size becomes smaller, which is notable for ‘mainly private’ 
and ‘mixed’ Principal dentists. The reduction in accuracy could also be due to the 
omission from the model of other important dependent variables (e.g. gender) but may 

also be because some of the assumptions for average ‘motivation index’ and linear 
regression (discussed further in Annex A) do not hold. 

 
7.19 Finally, it is important to note that whilst regression analysis provides evidence for the 

existence of relationships between variables, it does not provide measures of causality. 
In other words, whilst there may well be a relationship between NHS share (%) and 
motivation, it is not possible to determine if more private work motivates staff or that 
motivated staff tend to do more private work. 
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8. Morale of Dentists 
 

 This Chapter looks at answers to the morale question in more detail, treating it 8.1
separately to the motivation questions used in previous Chapters. Please see 

paragraph 4.1 for more background on the definition of morale. Table 8.1 and figure 8.1 
show how dentists answered the question (H) ‘How would you rate your morale as a 
dentist’. 

 
Table 8.1: Level of self-reported morale (%) by dental type, Scotland, 2015/16 

 
 
Figure 8.1: Level of self-reported morale (%) by dental type, Scotland, 2015/16 

 
 

 Figure 8.1 shows that Associates rate their morale slightly higher than Principals with 8.2
28.5% reporting their morale as either ‘very high’ or ‘high’ compared to 23.3%. By 

contrast more than a half of Principals reported ‘low’ or ‘very low’ morale, compared to 
less than 40% of Associates. 
 

 Table 8.2 summarises the relationship between how dentists answered the question on 8.3

morale and the variables measured in the Dental Working Patterns Survey. Dentists 
are separated by how they answered the question using the Likert scale (i.e. ‘very 
high’, ‘high’ etc.) and by dental type. 

 
 

 
 

Very Low Low Neither High Very High

Principal 852 23.6 28.6 24.4 17.8 5.5

Associate 1,472 14.8 25.1 31.7 22.1 6.4

Source: NHS Digital

Dental Type

Full-Year 

Popln.

Percentage (%)
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Table 8.2: Relationship between morale of dentists and different variables from 
the Dental Working Patterns Survey by dental type, Scotland, 2015/16 

 
Note: NHS and clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just the 
share values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 

2015/16, Initial Analysis and Additional Analysis and, as such, the all dentist figures are likely to differ. 
 

 In terms of the explanatory variables measured, the results are quite similar when 8.4

compared to the average ‘motivation index’ in Chapter 7. Once again, these are easier 
to see when plotted graphically as shown in the following charts. 

 
Figure 8.2: Principal dentists, plot of average weekly hours, NHS and clinical 

share (%) by morale level, Scotland, 2015/16 

 
Note: The upper error bar for NHS share (%) have been omitted to aid interpretation 

(as some error bars would overlap making the chart more difficult to read). The omitted 
error bars are the same length as those shown. 

Count (%) Age

Weekly 

Hours Leave

NHS     

(%)

Clinical 

(%)

Very Low 201 23.6 47.0 43.8 4.3 74.0 71.4

Low 244 28.6 47.6 42.2 4.4 73.8 74.7

Neither 208 24.4 46.0 39.9 4.7 64.7 75.5

High 151 17.8 44.6 40.3 5.0 62.5 78.7

Very High 47 5.5 45.2 40.0 4.5 72.9 83.5

All 852 100.0 46.4 41.6 4.6 69.6 75.3

Very Low 217 14.8 39.6 37.9 4.1 82.2 77.4

Low 369 25.1 36.9 37.4 4.6 79.8 82.2

Neither 466 31.7 34.8 34.7 4.4 80.5 84.1

High 325 22.1 33.9 35.5 4.2 78.6 85.1

Very High 94 6.4 35.0 34.2 4.2 77.8 83.4

All 1,472 100.0 35.8 36.0 4.4 80.0 82.8

All Dentists 2,324 100.0 39.7 38.0 4.4 76.2 80.1

Source: NHS Digital

Associate

Full-Year Popln.

Dental Type

Morale 

Level

Average

Principal
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Figure 8.3: Principal dentists, plot of average age and weeks of annual leave by 
morale level, Scotland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to  
aid interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 
 

 Like the very highly motivated group of Principals, those with ‘very high’ morale show 8.5

some reversal to expected trends. For example, this group of dentists show a greater 
NHS share (%) and take less leave than might be expected compared to their 
colleagues with lower morale. However, it should be noted that this group is 
represented by quite a small sample (noticeable by the large error bars in figures 8.2 

and 8.3) which will likely add some variability to the results. Figures 8.4 and 8.5 show 
the results from table 8.2 for Associates. 
 

Figure 8.4: Associate dentists, plot of average weekly hours, NHS and clinical 
share (%) by morale level, Scotland, 2015/16 

  
Note: The lower error bars for Clinical share (%) and the upper error bars for NHS share (%) 
have been omitted to aid interpretation (as some error bars would overlap  making the 

chart more difficult to read). The omitted error bars are the same length as those shown.  
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Figure 8.5: Associate dentists, plot of average age and weeks of annual leave by 
morale level, Scotland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to  
aid interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 

 
 Like the case for Principals, the morale results for Associates show similar trends to the 8.6

average ‘motivation index’ results shown in Chapter 7. However, in this case the 
relationships are more subtle, and other than age it is more difficult to assess if there is 
an association between morale levels and the other variables under investigation. 
 

Multivariate Analysis 
 

 Similar to the issue for the average ‘motivation index’, the fact that a number of 8.7
variables show a relationship with morale (for Principal dentists at least) makes it 

harder to assess each relationship in isolation when using results from the analysis 
alone. However, as morale is measured by only one question in the survey it is 
possible to use logistic regression (in a similar fashion to linear regression in Chapter 7) 
to undertake such independent analysis. Please see Annex A for a more detailed 

description of the logistic regression methodology and Annex C for the statistical 
significance and accuracy testing of the results in this Chapter. 

 
 For the individual question analysis in Chapter 6, those who answered ‘strongly agree’ 8.8

or ‘agree’ were combined for each question as one method of analysis, which is the 
approach also used in this section. However, the summary results presented in the last 
section indicate that such an approach may have limitations for the question on morale 
for Principal dentists who show differences between those who reported their morale as 

‘very high’ compared to ‘high’. As a result of this finding a second version of the logistic 
regression model is also used to model the probability that dentists answer either ‘very 
low’ or ‘low’ to the morale question, adding more completeness to the analyses. Table 
8.3 shows both sets of results for Principals. Variable results that are not statistically 

significant are greyed out in the table. 
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Table 8.3: Principal dentists, parameter estimates1 for morale level probability 
using logistic regression, Scotland, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex C for all significance values. 

1. Please see Annexes A and C for descriptions of parameter estimate and intercept. 
 

 Like results for the average ‘motivation index’, the positive or negative values for the 8.9
variables indicate the relationship between each variable and either high or low morale. 
For example, an increase annual leave is related with a higher probability that Principal 
dentists answer ‘very high’ or ‘high’ when asked about their morale. (Conversely, an 

increase in leave reduces the probability that they answer ‘very low’ or ‘low’). 
Interestingly, the ‘very low’ and ‘low’ results show significant parameter estimates for all 
the variables, suggesting the differences between the ‘very high’ and ‘high’ morale 
groups identified in figures 8.2 and 8.3 are real. 

 
 Table 8.4 shows results for Associates. 8.10

 
Table 8.4: Associate dentists, parameter estimates1 for morale level probability 

using logistic regression, Scotland, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex C for all significance values. 
1. Please see Annexes A and C for descriptions of parameter estimate and intercept. 

 
 The morale results for Associates show fewer significant variables compared to 8.11

Principal dentists with only age having a significant correlation with the probability of 
both high and low morale. This is in contrast to results for the ‘motivation index’ in 
Chapter 7, where the majority of the variables (with the exception of annual leave) were 
significant. It is difficult to know the reason but the results could point to the fact that 

morale is measuring something different to motivation (as explained in the definition of 
both at the start of Chapter 4) and is routinely lower for dentists.  
 
Considering the motivation questions separately 

 
 As with the analysis of the morale question, it is also possible to use logistic regression 8.12
for each motivation question separately. Furthermore, by manipulating all the 
explanatory variables (of the logistical regression models) and recording which 

question elicits the largest change in predicted probability of ‘strongly agree’ or ‘agree’ 
it is possible to investigate which question elicits the strongest overall response for 
dentists. For both Principal and Associate dentists question (C) ‘I feel my pay is fair’ 
shows the largest change, suggesting that out of all the questions asked, it is the most 

emotive for dentists. In other words, how dentists regard their pay is more strongly 
affected by their weekly hours of work, NHS and clinical share, annual leave and age 
than any other area of their work covered by the remaining questions. 

Very High & High 69 22.9 -1.522 -0.017 -0.006 0.023 0.202 -0.029

Very Low & Low 159 52.8 -1.282 0.034 0.009 -0.014 -0.169 0.026

Dental Type

% of 

SampleCount

Principal

Morale Level

Source: NHS Digital

Weekly 

Hours NHS% Clinical% Leave AgeIntercept1

Very High & High 134 28.0 1.231 -0.022 -0.008 0.009 -0.121 -0.027

Very Low & Low 194 40.5 -3.763 0.049 0.006 -0.009 0.074 0.040

Dental Type Count

% of 

Sample

Weekly 

Hours NHS% Clinical% Leave Age

Source: NHS Digital

Associate

Morale Level Intercept1
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 Interestingly, the second most emotive question is (F) ‘There are opportunities for me 8.13
to progress in my career’, which indicates career progression is the next most important 
factor in the working life of dentists (when compared to the other factors covered by the 

remaining motivation questions). 
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Northern Ireland – 2015/16 
 

9. Individual Motivation Question Analysis 
 

9.1 This Chapter looks at responses for Northern Ireland to the individual motivation 
questions listed in table 1.1 of Chapter 1. Results are based on the percentage of 
dentists who responded to each question (e.g. ‘strongly agree’, ‘agree’, ‘neutral’ etc) 
and are shown in table 9.1 by dental type. The ‘overall average’ figure at the bottom of 

each table is the average of individual percentage scores for each response category. 
 
Table 9.1: Percentage response (%) to each motivation question by dental type, 
Northern Ireland, 2015/16 

 
Note: The full-year populations are weighted estimates calculated from the entire population and the proportion  
of dentists who responded to the survey who indicated they worked for the full -year (not including annual 

leave). Dentists included in the analysis answered every motivation and morale question.  

 
9.2 Whilst it can be hard to distinguish trends from rows of figures it is clear that answers to 

question (C) ‘I feel my pay is fair’ score lowest in terms of agreement (i.e. ‘strongly 
agree’ or ‘agree’) for both dental types, with over 70% of Principals and over 60% of 
Associate dentists disagreeing or strongly disagreeing when asked if they feel their pay 
is fair.  

 
9.3 In similar analysis, the first two positive groups are often combined so that those who 

answered either ‘strongly agree’ or ‘agree’ are measured for each question, which is a 
simple and effective way to interpret the results. Table 9.2 and figure 9.1 show results 

Principal

A. Feel Good 357 100.0 6.2 38.5 19.0 19.8 16.5

B. Recognition 357 100.0 2.1 30.9 30.2 21.2 15.6

C. Pay 357 100.0 0.7 12.5 16.0 37.7 33.2

D. Equipment 357 100.0 6.7 40.8 22.7 22.5 7.3

E. Challenge 357 100.0 9.5 48.6 26.8 9.5 5.5

F. Progression 357 100.0 2.0 29.0 35.7 22.0 11.4

Overall Average 357 100.0 4.5 33.4 25.1 22.1 14.9

Associate

A. Feel Good 562 100.0 6.7 40.5 23.4 20.4 9.0

B. Recognition 562 100.0 3.9 25.1 29.4 31.2 10.5

C. Pay 562 100.0 2.1 15.7 18.3 41.4 22.4

D. Equipment 562 100.0 4.2 43.1 26.8 19.9 6.0

E. Challenge 562 100.0 5.1 49.8 28.1 11.5 5.6

F. Progression 562 100.0 3.0 29.0 34.1 21.6 12.3

Overall Average 562 100.0 4.2 33.9 26.7 24.3 10.9

Source: NHS Digital

Question

Full-Year 

Popln.

All 

Responses

Strongly 

Agree Agree Neutral

Strongly 

Disagree

Disagree

Strongly 

DisagreeNeutral

Disagree

Percentage (%)

Percentage (%)

Question

Full-Year 

Popln.

All 

Responses

Strongly 

Agree Agree
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using this methodology. The ‘difference’ column in the table compares the results for 
Principals to Associates (by simple subtraction). 
 
Table 9.2: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question and dental type, Northern Ireland, 2015/16 

 
Note: Difference column is calculated by subtracting Associate results from  
Principal results using unrounded figures for each question. 

  
Figure 9.1: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
by question and dental type, Northern Ireland, 2015/16 

 
 

9.4 Figure 9.1 shows that whilst Associate dentists respond more positively to half of the 
questions Principal dentists respond more positively to the others, meaning there is a 
very similar ‘overall average’ score as shown in table 9.2. However, the biggest 
difference between dental types is found for question (C) ‘I feel my pay is fair’, with 

Associates responding more positively (17.9% who ‘strongly agree’ and ‘agree’ 
compared to 13.2%), suggesting they are slightly less dissatisfied with their pay than 
Principals. 
 

 
  

Principal Associate Difference

A. Feel Good 44.7 47.2 -2.5

B. Recognition 33.0 29.0 4.1

C. Pay 13.2 17.9 -4.7

D. Equipment 47.5 47.2 0.3

E. Challenge 58.1 54.8 3.3

F. Progression 31.0 31.9 -1.0

Overall Average 37.9 38.0 -0.1

Source: NHS Digital

Questions
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Relationship between motivation questions and different variables 

 
9.5 This section looks at how dentists answer each motivation question in relation to 

variables measured in the Dental Working Patterns Survey: 
 

i. Weekly hours of work 
ii. Division of time between Health Service and private dentistry [Health Service 

share (%)] 
iii. Division of time between clinical and non-clinical work [clinical share (%)] 
iv. Weeks of annual leave 
v. Age 

 
9.6 Table 9.3 (and figures 9.2 and 9.3) show the relationship between average weekly 

hours of dentists and answers to the motivation questions. Please see table 9.5 at the 
end of the Chapter for the sample and estimated full-year population sizes for the 

average weekly hours bands and the other variables listed in paragraph 9.5. 
 
Table 9.3: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question, dental type and weekly hours, Northern Ireland, 2015/16 

 
 
Figure 9.2: Principal dentists, plots of ‘strongly agree’ or ‘agree’ percentage (%) 
by question and weekly hours, Northern Ireland, 2015/16 

 

<35 35-45 >45 <35 35-45 >451

A. Feel Good 63.2 42.6 40.5 41.1 52.3 28.5

B. Recognition 52.8 30.0 30.0 26.7 30.5 28.4

C. Pay 26.7 11.3 10.7 14.5 19.5 28.4

D. Equipment 85.0 38.8 46.9 42.1 51.6 28.4

E. Challenge 63.3 55.0 61.4 43.3 61.7 69.6

F. Progression 36.9 31.5 27.6 23.2 37.9 28.5

Overall Average 54.6 34.9 36.2 31.8 42.3 35.3

1. Please see paragraph 9.9 for explanation of results in this column. Source: NHS Digital

Questions

AVERAGE WEEKLY HOURS

Principal Associate
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9.7 For Principal dentists, the percentage scores (of ‘strongly agree’ or ‘agree’) for all 
questions decrease as weekly hours increase from <35 hours to between 35 and 45 
hours. However, for those dentists who work >45 hours there are some contrasting 

results: whilst questions A, C and F all show further reductions in percentage scores for 
the highest weekly hour band, questions (D) on equipment and (E) on challenge both 
increase. Interestingly, question (E) ‘My job gives me the chance to do challenging and 
interesting work’ scores the highest out of all the questions for both 35-45 and >45 

weekly hour bands and the results suggest Principals may feel opportunities for 
interesting work are enhanced by working longer hours or, alternatively, that interesting 
work encourages them to work longer. 
 

9.8 Associate dentists demonstrate a more complex relationship with weekly hours of work 
as shown in figure 9.3. 
 
Figure 9.3: Associate dentists, plots of ‘strongly agree’ or ‘agree’ percentage (%) 

by question and weekly hours, Northern Ireland, 2015/16 

 
 

9.9 Dentists in this group all report an increase in percentage scores between the first two 
weekly hour bands (<35 and 35-45) followed by a decrease for the highest weekly 
hours band (>45 hours) for all the questions except question (C) on pay and (E) on 

challenge. It is noticeable that five of the six questions have very similar percentage 
scores in the >45 hour category, which reflects the low sample size for this group 
(i.e. seven Associate dentists who work more than 45 hours per week, from table 
9.5)14. The implications of this are discussed in more detail at the end of this Chapter 

and in the next. 
 

9.10 The results for the first two bands of weekly hours (i.e. <35 and 35-45 hours) are 
noticeably different for both sets of dentists as figures 9.2 and 9.3 demonstrate. 

A possible explanation for this result could be the fact that a higher percentage (38.6%) 

                                              
14 The small sample size together with the effects of weighting accounts for the difference of 0.1 percentage 
points between some of the results shown in table 9.3. 



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 60 

of Associates work part-time hours (<35) compared to Principals (13.4%) and the 
Associate dentists therefore contain two quite distinct cohorts of dentists (a part-time 
and a full-time group) unlike Principals who have a more homogenous group (in terms 

of weekly hours of work). It is possible that his factor is an important determinant of the 
overall relationship between motivation and weekly hours for both dental types. 
 

9.11 Whilst such analysis can provide a useful insight into how responses to the motivation 

questions vary with weekly hours, it is important to note that the results should be 
treated with some caution as they do not consider the effect of other variables. For 
example, based on the results for Principals, those dentists who work fewer weekly 
hours tend to respond more positively to the motivation questions than those who work 

more. However, dentists who work fewer weekly hours also tend to take more annual 
leave (as shown in table 10.4 in the next Chapter), which will also have an effect, 
making it harder to assess the relationship between motivation and weekly hours of 
work alone. The issue of isolating individual variables (such as weekly hours, Health 

Service share, age etc.) and analysing their relationship with the ‘motivation index’ is 
addressed in the next Chapter using multivariate analysis. 

 
9.12 Table 9.4 and figures 9.4 and 9.5 shows the relationship between Health Service 

share (%) and how dentists answered each question. 
 

Table 9.4: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ by 
question, dental type and Health Service share (%), Northern Ireland, 2015/16 

 
 

Figures 9.4 and 9.5: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and Health Service share (%), Northern Ireland, 2015/16 

 

0-25 >25 <75 75-100 0-25 >25 <75 75-100

A. Feel Good 55.4 50.1 38.9 64.1 49.6 45.1

B. Recognition 67.5 31.7 23.0 46.8 18.9 29.7

C. Pay 47.9 7.7 4.9 28.9 21.3 16.0

D. Equipment 83.8 45.0 37.5 46.5 50.3 46.6

E. Challenge 79.6 68.2 46.9 76.0 49.6 54.0

F. Progression 51.9 40.0 20.4 52.1 35.2 29.2

Overall Average 64.3 40.5 28.6 52.4 37.5 36.8

Source: NHS Digital

Principal Associate

Questions

HEALTH SERVICE SHARE (%)
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9.13 For Principals every question answered by those who do more private work (0-25% 

Health Service share) showed a higher percentage score (of ‘strongly agree’ or ‘agree’) 

than colleagues who do mainly Health Service work (75-100%). There was a similar 
result for Associates with the exception of question (D) ‘I have all the equipment and 
resources I need to do my job properly’ that recorded roughly the same percentage 
score for those who did mainly private and Health Service work (46.5% and 46.6%, 

respectively). As expected, question (C) ‘I feel my pay is fair’ scored low for both dental 
types with less than 5% of Principals who do mainly Health Service work responding 
positively. Conversely, nearly half (47.9%) of mainly private Principals responded 
positively to the question on pay, which highlights a notable difference. 

 
9.14 Figures 9.6 and 9.7 show results for clinical share (%) and how dentists answered each 

question. Please see Annex F (CSV spreadsheet) for the figures underlying these and 
the following results. 
 
Figures 9.6 and 9.7: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and clinical share (%), Northern Ireland, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 
9.15 Overall, the results suggest that the amount of time dentists spend on clinical (and, 

conversely, administrative) work has less effect on how questions are answered than 
weekly hours of work and Health Service share.  
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9.16 Figures 9.8 and 9.9 show results for weeks of annual leave (using groupings of ≤2, 
≥2≤4, >4≤6 and 6+ weeks). 

 

Figures 9.8 and 9.9: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and weeks of annual leave, Northern Ireland, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 

 
9.17 For both groups of dentists, almost every question shows an increase in percentage 

score when comparing those who take the least leave (≤2 weeks) compared to those 
who take the most (>6 weeks), suggesting annual leave has a relationship with 

motivation. However, as discussed earlier, such conclusions should be treated with a 
degree of caution as those who take more annual leave also tend to work fewer weekly 
hours, which will also have an effect. In addition, it is important to note that like the 45+ 
hour weekly hour band, the 6+ weeks annual leave bands for Principal and Associate 

dentists both have small sample sizes (of five and six, respectively) which may affect 
average results. Finally, figures 9.10 and 9.11 show results by three age bands (of <35, 
≥35<45, 45+). 
 

Figures 9.10 and 9.11: Plots of ‘strongly agree’ or ‘agree’ percentage (%) by 
question, dental type and age band, Northern Ireland, 2015/16 

 
Note: Please see Annex F (CSV spreadsheet) for results underlying the charts 
 

9.18 Results by age band for Associate dentists show that the percentage score (of ‘strongly 

agree’ or ‘agree’) for all questions reduce the older dentists get. Whilst the trend is not 
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as clear cut for Principals, both groups of dentists display notable reductions for 
question (E) on challenge and (F) on progression, which might be expected as there 
may be fewer opportunities for career progression and possibly less desire for 

challenging work the older dentists become (and the closer to retirement). 
 

Sample and estimated full-year population counts 
 

9.19 Table 9.5 lists the sample and estimated full-year population sizes for each band of 
average weekly hours, Health Service and clinical share (%), annual leave and age 
used for the analysis in this Chapter. 
 

Table 9.5: Sample and estimated full-year population sizes by dental type, 
Northern Ireland, 2015/16 

 
Note: The populations of full -year Principal and Associate dentists are weighted estimates calculated from the entire  Population 

and the proportion of dentists who responded to the survey who indicated they worked for the full -year (not including annual leave). 
The population counts may not sum due to rounding and will not match other sources, particularly the Dental Earnings and 

Expenses reports as different methodologies are used to determine the counts.  

 

9.20 As noted in paragraph 9.9, the Associate sample who work more than 45 hours per 
week contained only seven dentists, which compares to a figure of 19 in 2013/14. In 
part this is the result of a lower survey return rate in Northern Ireland as across all 
countries (as described in Annex H of the Dental Working Hours, 2014/15 and 2015/16 

Initial Analysis report
15

). Likewise, the sample of Principal and Associate dentists who 
take more than six weeks annual leave is small (i.e. five and six dentists, respectively). 
It is difficult to predict the effect of these smaller sample sizes but even with weighting, 
it is likely they will have an impact upon the average results, as shown in table and 

figure 9.3 earlier and as such should be borne in mind when interpreting the results. 
 

9.21 The impact of lower sample sizes on multivariate analysis is explored in Chapters 10 

and 11. 

                                              
15 Dental Working Hours, 2014/15 and 2015/16 Initial Analysis 

Sample

Full-Year 

Popln. Sample

Full-Year 

Popln. Sample

Full-Year 

Popln.

Weekly Hours <35 19 48 90 217 109 265

35-45 80 196 138 328 218 524

>45 47 113 7 17 54 130

0-25 25 62 17 41 42 103

>25 <75 38 93 42 101 80 193

75-100 83 202 176 421 259 623

Clincal Share (%) <50 14 34 12 29 26 63

≥50 <75 51 124 28 67 79 191

75-100 81 199 195 467 276 666

Annual Leave ≤2 22 54 25 60 47 114

(Weeks) >2 ≤4 91 221 147 351 238 572

>4 ≤6 28 70 57 136 85 206

>6 5 13 6 15 11 27

Age Band <35 10 24 106 258 116 282

≥35 <45 33 72 95 218 128 290

≥45 103 260 34 87 137 347

All 146 357 235 562 381 919
Source: NHS Digital

Health Service 

Share (%)

Variable

Principal Associate All Dentists

http://digital.nhs.uk/pubs/dentalworkinghours1416
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10. Average ‘Motivation Index’ 
 

 Results in this Chapter are based on the average ‘motivation index’ for dentists as 10.1
described in detail in Chapter 1. The ‘motivation index’ for each dentist is calculated 

by taking the average of the responses given to the six motivation questions (that are 
scored from 100% for ‘strongly agree’ to 0% for ‘strongly disagree’). The highest 
possible ‘motivation index’ for dentists is 100% and the lowest is 0%. 

 

 Figures 10.1 and 10.2 show distribution plots of average ‘motivation index’ by dental 10.2
type with the figures in brackets showing the overall average score for each cohort; 
47.6% for Principals and 49.0% for Associates. 

 
Figures 10.1 and 10.2: Distribution plots of average ‘motivation index’ by dental 
type, Northern Ireland, 2015/16 

 
 

 Taking 50% to <62.5% as the centre point, both charts are skewed towards negative 10.3

motivation, which is reflected by an average ‘motivation index’ below 50% for both 
groups of dentists. However, there is a difference of only 1.4 percentage points 
between the groups, with Associates slightly more motivated, which mirrors the 
summary results in the preceding Chapter (see table 9.2). 

 
 Similar to the analysis of individual motivation questions, it is possible to explore the 10.4

relationship between average ‘motivation index’ and a number of variables measured 
in the Dental Working Patterns Survey. In this case, dentists are separated into four 

motivation bands (based on their average ‘motivation index’) of: 
 

i. Very Low (≤25%) 
ii. Neutral & Low (>25% & ≤50%) 

iii. High (>50% & ≤75%) 
iv. Very High (>75%) 
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 Table 10.1 shows results for each motivation band against the variables including 10.5
average age, weekly hours of work, annual leave, Health Service and clinical share 
(%). 

 
Table 10.1: Relationship between ‘motivation band’ and different variables from 
Dental Working Patterns survey by dental type, Northern Ireland, 2015/16 

 
Note: Health Service and clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just 

the share values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 
2015/16, Initial Analysis and Additional Analysis and, as such, the ‘Al l ’ dentist figures are likely to differ. 

 
 Table 10.1 shows that around 80% of the estimated full-year population for both 10.6

dental types lie between the central motivation bands (i.e. ‘neutral & low’ and ‘high’) 
with the remaining dentists in either the most or least motivated bands (i.e. ‘very high’ 

or ‘very low’). 
 

 The results suggest relationships between the motivation bands and some of the 10.7
measured variables. For example, as the individual question analysis in Chapter 9 

suggests, Principal dentists exhibit a relationship between average weekly hours of 
work and average ‘motivation index’; those dentists who work longer hours report a 
lower ‘motivation index’ than those who work shorter weekly hours. Likewise, there 
appears to be a relationship between Health Service share and average ‘motivation 

index’ for Principal dentists; those with a higher ‘motivation index’ do less Health 
Service work compared to those with a lower ‘motivation index’. Such potential 
relationships for each variable are easier to see when plotted graphically, as shown in 
the following charts. 

  

Count (%)

'Motivation 

Index' (%) Age

Weekly 

Hours Leave

Health 

Service 

(%)

Clinical 

(%)

Very Low 62 17.4 15.9 47.8 44.9 3.8 80.2 76.6

Neutral & Low 142 39.8 41.9 48.7 43.3 3.5 77.3 68.3

High 140 39.3 63.8 47.9 41.6 4.1 52.7 69.3

Very High 12 3.5 89.2 53.5 37.8 4.2 42.2 79.1

All 357 100.0 47.6 48.4 42.7 3.8 66.9 70.5

Very Low 86 15.3 16.6 38.6 30.2 4.2 74.8 82.5

Neutral & Low 218 38.7 41.0 38.1 33.9 3.8 81.6 82.8

High 233 41.4 63.9 33.9 33.9 3.9 73.7 84.4

Very High 26 4.6 89.6 34.1 36.6 4.6 71.2 78.2

All 562 100.0 49.0 36.2 33.5 4.0 76.8 83.2

All Dentists 919 100.0 48.5 41.0 37.1 3.9 73.0 78.3
Source: NHS Digital

Dental Type

Motivation 

Band

Associate

Principal

AverageFull-Year Popln.
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Figure 10.3: Principal dentists, plot of average weekly hours, Health Service and 
clinical share (%) by motivation band, Northern Ireland, 2015/16 

 
Note: The lower error bars for weekly hours and NHS share (%) have been omitted to  
aid interpretation (as some error bars would overlap making the chart more difficult to  

read). The omitted error bars are the same length as those shown. Error bars for clinical (%) 
have been omitted for the same reason. 

 
Figure 10.4: Principal dentists, plot of average age and weeks of leave by 
motivation band, Northern Ireland, 2015/16 

 
Note: The upper error bars for each of the variables have been omitted to aid 

interpretation (as some error bars would overlap making the chart more difficult to read).  
The omitted error bars are the same length as those shown. 

 
 Figures 10.3 and 10.4 help illustrate possible relationships for Principal dentists 10.8

between the ‘motivation index’ and average weekly hours of work and Health Service 

share (%). Clinical share (%) and annual leave appear to have weaker relationships 
with the ‘motivation index’. The error bars (displaying 95% confidence intervals) allow 
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estimation of the statistical significance of observed changes. The effect of the low 
sample size (five, as shown in Annex F CSV spreadsheet) in the ‘very high’ motivation 
band is apparent in the size of the error bars for this data point in both charts. 

 
 Figures 10.5 and 10.6 show the results from table 10.1 for Associate dentists. 10.9

 
Figure 10.5: Associate dentists, plot of average weekly hours, Health Service 

and clinical share (%) by motivation band, Northern Ireland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to aid  
interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 

 

Figure 10.6: Associate dentists, plot of average age and weeks of leave by 
motivation band, Northern Ireland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted to aid  
interpretation (as some error bars would overlap making the chart more difficult to read).  

The omitted error bars are the same length as those shown. 
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 Figure 10.5 shows that the relationship between the ‘motivation index’ and weekly 10.10
hours of work is the opposite for Associates and in a positive direction compared to 
Principals. This might imply that Associates who are more motivated tend to spend 

longer at work than those who are less motivated and/or the longer hours Associates 
work, the more motivated they become. Figure 10.6 also suggests a stronger 
relationship between age and the ‘motivation index’ with younger dentists more 
motivated than their older colleagues.  

 
Multivariate Analysis 

 
 Whilst the analysis so far suggests there are some relationships between the 10.11
measured variables and average ‘motivation index’ it does not allow analysis of each 

variable in isolation (i.e. while holding all other variables constant). For example, those 
dentists who take more annual leave have a higher average ‘motivation index’ than 
those who take less. However, dentists who take more annual leave also tend to do 
less Health Service work and this will also have an effect, making it harder to assess 

the relationship between annual leave alone and motivation. One solution is to use 
multiple linear regression that enables individual analysis of each relationship in turn. 

 
 Please see Annex A for a more detailed description of the multiple linear regression 10.12

methodology as well as statistical tests for its use with the average ‘motivation index’. 
Annex D lists the statistical significance and adjusted R-squared16 values for the 
results in this Chapter. It is also important to note that, as discussed in the preceding 
Chapter, Northern Ireland results are based on small sample sizes, which could affect 

some results. 
 

Linear Regression Analysis 

 

 Table 10.2 shows linear regression results by dental type for the average ‘motivation 10.13
index’. Variable results that are not statistically significant are greyed out in the table. 

 
Tables 10.2: Parameter estimates1 for ‘motivation index’ by dental type using 

multiple linear regression, Northern Ireland, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex D for all significance values. 
1. Please see Annexes A and D for descriptions of parameter estimate and intercept. 

 
 The positive or negative values of the results indicate the relationship between each 10.14
variable and the average ‘motivation index’. For example, for both sets of dentists 
increases in Health Service work correlate with a decrease in motivation. 

 
 This type of analysis allows the individual relationships between each measured 10.15
variable and the ‘motivation index’ to be assessed. For example, it is predicted for 

                                              
16

 In a multiple l inear regression model, adjusted R-squared measures the proportion of the variation in the dependent variable (i.e. the 

‘motivation index’) accounted for by the explanatory variables (i.e. weekly hours, Health Service and clinical share %, leave and age).  

Dental Type Sample Intercept1

Weekly 

Hours HS% Clinical% Leave Age

Principal 146 85.20 -0.22 -0.27 -0.03 0.43 -0.20

Associate 235 75.08 0.04 -0.16 0.09 0.55 -0.69

Source: NHS Digital
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Principals that their ‘motivation index’ would decrease by 27.5 percentage points if a 
dentist were to switch from all private (0% HS share) to all Health Service work 
(100% HS share) whilst their other working patterns remain unchanged. For 

Associates the reduction is predicted to be 15.9 percentage points, while age is also 
shown to be a significant variable. Such results provide a clearer picture of the 
relationship between each individual variable and the motivation of dentists. 

 

 The results also enable the prediction of the ‘motivation index’ of dentists for a given 10.16
set of working patterns (i.e. weekly hours, Health Service and clinical share, leave and 
age). Table 10.3 and figure 10.7 show such a prediction using Health service share 
(%) to place Principal and Associate dentists into three bands. The predictions are 

also compared with actual results from the survey, which is one way to test the 
accuracy of the model. 

 
Table 10.3: Predicted results for ‘motivation index’ (MI) by dental type and 

Health Service share (%), Northern Ireland, 2015/16 

 
 

Figure 10.7: Plot of prediction results for ‘motivation index’ by dental type and 
Health Service share (%), Northern Ireland, 2015/16 

 
 
 The results demonstrate that the multiple linear regression models are able to predict 10.17
accurately the actual average ‘motivation indices’ for both dental groups when all 
dentists are considered. For example, all Principal dentists have an actual average 

HS/Private Share Count (%)

Predicted  

'MI' (%)

Actual        

'MI' (%) Age

Weekly 

Hours Leave HS (%)

Clinical 

(%)

Mainly Private (0-25%) 62 17.4 62.5 62.5 51.3 40.3 4.3 13.6 65.9

Mixed (>25% and <75%) 93 25.9 50.6 50.2 47.7 44.3 4.3 55.4 71.6

Mainly HS (75-100%) 202 56.6 41.5 41.9 47.9 42.7 3.4 88.6 71.5

All 357 100.0 47.5 47.6 48.4 42.7 3.8 66.9 70.5

Mainly Private (0-25%) 41 7.2 56.4 56.4 37.6 36.1 4.2 16.3 67.3

Mixed (>25% and <75%) 101 17.9 49.3 47.9 39.8 32.8 4.2 55.4 75.6

Mainly HS (75-100%) 421 74.8 48.1 48.5 35.3 33.4 3.9 87.7 86.6

All 562 100.0 48.9 49.0 36.2 33.5 4.0 76.8 83.2

Source: NHS Digital

Principal

Associate

Dental Type

Full-Year Popln. Average
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‘motivation index’ of 47.6% with the model returning a value of 47.5%. The accuracy 
of the prediction also remains fairly stable when the dentists are separated into 
different cohorts based on Health Service share (%). The results also show decreases 

in the actual and predicted ‘motivation index’ for the cohorts of dentists who do more 
Health Service work, particularly for Principals. (Please note, as highlighted in table 
10.3, on average these dentists work longer weekly hours and take less leave which 
will also have an effect). 

 
 The accuracy of the model reduces when exploring the effects of variables that do not 10.18
show significant results in the linear regression model (i.e. weekly hours, clinical share 
(%) and annual leave as shown in table 10.2). Whilst there will likely be several 

reasons for this, the smaller sample size in Northern Ireland may have an effect, as 
discussed at the start of this Chapter and in the last. 

 
 Finally, it is important to note that whilst regression analysis provides evidence for the 10.19

existence of relationships between variables, it does not provide measures of 
causality. In other words, whilst there may well be a relationship between Health 
Service commitment (HS share %) and motivation, it is not possible to determine if a 
greater Health Service commitment demotivates staff or that demotivated staff tend to 

gravitate towards Health Service work as opposed to private work. 
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11. Morale of Dentists 
 

11.1 This Chapter looks at answers to the morale question in more detail, treating it 
separately to the motivation questions used in previous Chapters. Please see 

paragraph 4.1 for more background on the definition of morale. Table 11.1 and figure 
11.1 show how dentists answered question (H) ‘How would you rate your morale as a 
dentist’? 

 
Table 11.1: Level of self-reported morale (%) by dental type, Northern Ireland, 
2015/16 

 
 

Figure 11.1: Level of self-reported morale (%) by dental type, Northern Ireland, 
2015/16 

 
 
11.2 Figure 11.1 clearly shows that Associate dentists rate their morale higher than 

Principal dentists with 20.8% reporting their morale as either ‘very high’ or ‘high’ 
compared to 11.0%. It is also noticeable that over a third of Principals (33.6%) rate 

their morale as ‘very low’ (compared to 19.0% of Associates). This was the highest 
scoring answer for Principal dentists. 

 
11.3 Table 11.2 summarises the relationship between how dentists answered the question 

on morale and the variables measured in the Dental Working Patterns Survey. 
Dentists are grouped according to how they answered the question using the Likert 
scale (i.e. ‘very high’, ‘high’ etc.) and by dental type. 

Very Low Low Neither High Very High

Principal 357 33.6 29.5 25.8 9.6 1.4

Associate 562 19.0 30.2 30.0 17.9 2.9

Source: NHS Digital

Dental Type

Full-Year 

Popln.

Percentage (%)
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Table 11.2: Relationship between morale of dentists and different variables from 
the Dental Working Patterns Survey by dental type, Northern Ireland, 2015/16 

 
Note: HS and clinical share (%) f igures do not take account of  the weekly  hours of  work of  indiv idual dentists but just the s hare v alues 

recorded in the DWP Surv ey . This methodology  dif f ers to that used in Dental Working Hours, 2014/15 and 2015/16, Initial Analysis and, 

as such, the all dentist f igures are likely  to dif f er.  

1. The sample size f or Principals who selected ‘v ery  high’ morale is lower than 5 and av erage results hav e theref ore been suppressed. 

  

11.4 In terms of the explanatory variables measured, the results are quite similar when 

compared to the average ‘motivation index’ in Chapter 10. Once again, these are 
easier to see when plotted graphically as shown in the following charts. 

 

Figure 11.2: Principal dentists, plot of average weekly hours, Health Service and 
clinical share (%) by morale level, Northern Ireland, 2015/16 

 
1. The lower error bars for Health Service share (%) and weekly hours have been  
omitted to aid interpretation (as some error bars would overlap making the chart more  

difficult to read). The omitted error bars are the same length as those shown. Error 
bars for clinical (%) have been omitted for the same reason. 

2. The sample size for Principals who selected ‘very high’ morale is lower than five and 
average results have therefore been suppressed. 

Count (%) Age

Weekly 

Hours Leave

Health 

Service 

(%)

Clinical 

(%)

Very Low 120 33.6 48.4 45.7 3.5 75.2 72.2

Low 105 29.5 48.7 41.7 3.8 66.0 68.5

Neither 92 25.8 48.5 42.8 4.0 66.6 69.8

High 34 9.6 47.7 36.6 3.8 39.3 70.5

Very High - - - - - - -

All 357 100.0 48.4 42.7 3.8 66.9 70.5

Very Low 107 19.0 38.3 33.3 4.0 75.7 80.3

Low 170 30.2 37.0 33.0 3.7 80.8 82.1

Neither 168 30.0 35.8 33.7 3.8 77.2 85.3

High 101 17.9 34.3 33.3 4.4 72.0 84.7

Very High 16 2.9 31.6 37.5 4.8 67.1 82.0

All 562 100.0 36.2 33.5 4.0 76.8 83.2

All Dentists 919 100.0 41.0 37.1 3.9 73.0 78.3

Source: NHS Digital

Associate

Full-Year Popln.

Dental Type

Morale 

Level

Average

Principal
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Figure 11.3: Principal dentists, plot of average age and weeks of annual leave 
by morale level, Northern Ireland, 2015/16 

 
1. The lower error bars for age have been omitted to aid interpretation (as some error 

bars would overlap making the chart more difficult to read). The omitted error bars are  
the same length as those shown. 

2. The sample size for Principals who selected ‘very high’ morale is lowe r than five 
and average results have therefore been suppressed.  

 
11.5 The results suggest that for Principal dentists there are relationships between morale 

and weekly hours of work and Health Service share (%). The relationships with 

clinical share (%), age and leave are less clear. Figures 11.4 and 11.5 show the 
results from table 11.2 for Associates. 
 
Figure 11.4: Associate dentists, plot of average weekly hours, Health Service 

and clinical share (%) by morale level, Northern Ireland, 2015/16 

 
Note: The lower error bars for Health Service share (%) and upper error bars for weekly 

hours have been omitted to aid interpretation (as some error bars would overlap making  
the chart more difficult to read). The omitted error bars are the same length as those shown. 

Error bars for clinical (%) have been omitted for the same reason. 
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Figure 11.5: Associate dentists, plot of average age and weeks of annual leave 
by morale level, Northern Ireland, 2015/16 

 
Note: One of the upper or lower error bars for each of the variables have been omitted 
to aid interpretation (as some error bars would overlap making the chart more difficult 

to read). The omitted error bars are the same length as those shown. 

 

11.6 The results for Associates show similar trends to the average ‘motivation index’ 
results in Chapter 10. For example, figure 11.5 shows a negative relationship with age 
as older Associates appear to have lower morale than their younger colleagues. 
There also appears to be a positive relationship with annual leave, whereby 

Associates who take more leave have higher morale. 

 
Multivariate Analysis 

 
11.7 Similar to the issue for the average ‘motivation index’, the fact that a number of 

variables show a relationship with the morale of dentists makes it harder to assess 
each relationship in isolation when using results from the above analysis alone. 
However, as morale is measured by only one question in the survey it is possible to 
use logistic regression (in a similar fashion to linear regression in Chapter 10) to 

undertake such independent analysis. Please see Annex A for a more detailed 
description of the logistic regression methodology and Annex D for the statistical 
significance and accuracy testing of the results in this Chapter. 

 

11.8 For the individual question analysis in Chapter 10, those who answered ‘strongly 
agree’ or ‘agree’ were combined for each question as one method of analysis, which 
will be used again in this section (for ‘very high’ and ‘high’ morale). For completeness, 
results are also presented for those who answer either ‘very low’ or ‘low’ to the morale 

question, which presents another way to look at the results. Table 11.3 shows both 
sets of results for Principals. Variable results that are not statistically significant are 
greyed out in the table. 
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Table 11.3: Principal dentists, parameter estimates1 for morale level probability 
using logistic regression, Northern Ireland, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex D for all significance values. 

1. Please see Annexes A and D for descriptions of parameter estimate and intercept. 
 

11.9 Similar to results for the average ‘motivation index’, the positive or negative values for 
the variables indicate the relationship between each variable and either high or low 
morale. For example, an increase in weekly hours is related to a lower probability that 
Principal dentists answer ‘very high’ or ‘high’ when asked about their morale. A similar 

result is seen for Health Service share (%) but the remaining variables do not display 
significant results. 

 
11.10 Table 11.4 shows results for Associate dentists. 

 
Table 11.4: Associate dentists, parameter estimates1 for morale level probability 
using logistic regression, Northern Ireland, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annex D for all significance values. 

1. Please see Annexes A and D for descriptions of parameter estimate and intercept. 
 

11.11 The model predicts that the probability of high morale reduces as Health Service work 

increases, with annual leave having the opposite effect. The model also predicts that 
older Associates are likely to have lower morale than younger colleagues, which is 
similar to the finding in Chapter 10 for the ‘motivation index’. 
 
Considering the motivation questions separately 

 
11.12 As with the analysis of the morale question as discussed, it is also possible to use 

logistic regression for each motivation question separately. Furthermore, by 

manipulating all the explanatory variables (of the logistical regression models) and 
recording which question elicits the largest change in predicted probability of ‘strongly 
agree’ or ‘agree’ it is possible to investigate which question elicits the strongest overall 
response for dentists. For Principal dentists question (C) ‘I feel my pay is fair’ shows 

the largest change, suggesting that out of all the questions asked, it is the most 
emotive for dentists. In other words, how Principals regard their pay is more strongly 
affected by their weekly hours of work, Health Service and clinical share, annual leave 
and age than any other area of their work covered by the remaining questions. 

 
11.13 For Associate dentists, question (F) ‘There are opportunities for me to progress in my 

career’ is the most emotive question, showing how important career progression is to 
the working life of these dentists. 

 

Very High & High 16 11.0 4.450 -0.085 -0.029 0.010 -0.083 -0.039

Very Low & Low 93 63.7 -1.389 0.027 0.012 -0.002 -0.094 0.010

Source: NHS Digital

Morale Level

Weekly 

Hours HS% Clinical% Leave AgeIntercept1Dental Type

% of 

SampleCount

Principal

Very High & High 49 20.9 0.931 -0.014 -0.021 0.010 0.457 -0.085

Very Low & Low 116 49.4 -1.290 0.006 0.017 -0.017 -0.186 0.053

Source: NHS Digital

Associate

Morale Level Intercept1

Weekly 

Hours HS% Clinical% Leave AgeDental Type Count

% of 

Sample
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UK Comparisons – 2015/16 
 

12. Motivation Questions 
 

12.1 This section compares 2015/16 results between each country detailed in the previous 
Chapters. Comparisons are first made for the motivation results followed by the 
morale results in Chapter 13. For the sake of simplicity of prose, Providing-Performer 

and Performer Only dentists in England & Wales are referred to as Principals and 
Associates, respectively, matching dentists in the other countries. 

 
12.2 Table 12.1 compares results for the individual motivation questions across each 

country. Results are based on the percentage of dentists who responded ‘strongly 
agree’ or ‘agree’ to each question and are shown by dental type. Please see table 
12.2 for sample and estimated full-year population counts for each country. 
 
Table 12.1: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
by question, dental type and country, 2015/16 

 
12.3 The results are easier to compare when displayed graphically, as shown in figures 

12.1 and 12.2 for each group of dentists. 
 
Figure 12.1: Percentage of Principal dentists (%) that answered ‘strongly agree’ 

or ‘agree’ by question and country, 2015/16 

 

England 

& Wales Scotland

Northern 

Ireland

England 

& Wales Scotland

Northern 

Ireland

A. Feel Good 51.4 48.9 44.7 56.8 51.8 47.2

B. Recognition 42.9 38.9 33.0 42.7 35.0 29.0

C. Pay 24.2 17.4 13.2 26.9 21.6 17.9

D. Equipment 60.1 49.5 47.5 48.4 51.0 47.2

E. Challenge 57.9 57.3 58.1 56.4 54.0 54.8

F. Progression 34.2 34.1 31.0 40.9 38.5 31.9

Overall Average 45.1 41.0 37.9 45.3 41.9 38.0

Source: NHS Digital

AssociatePrincipal

Questions
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Figure 12.2: Percentage of Associate dentists (%) that answered ‘strongly 
agree’ or ‘agree’ by question and country, 2015/16 

 
 

12.4 For both dental types and for almost every question on motivation, dentists in 
Northern Ireland show a lower percentage score of ‘strongly agree’ or ‘agree’ 

compared to Scotland, who themselves show lower scores compared to England & 
Wales. This result is also highlighted by the ‘overall average’ scores in table 12.1, 
which is lowest for dentists in Northern Ireland, followed by Scotland and finally 
England & Wales. 

 
12.5 However, when reflecting upon the results, it is important to also consider the average 

working patterns of the dental populations for each country, which are summarised in 
table 12.2 by dental type. 

 
Table 12.2: Working patterns by dental type and country, 2015/16 

 
 

12.6 For Principal dentists, those in Northern Ireland work longer average weekly hours, do 

more administration work and take less leave compared to those in England & Wales 
and Scotland. Based on findings in earlier Chapters of this report, all these trends are 
known to lower the motivation of dentists, which may in part provide some explanation 
for why dentists in Northern Ireland record lower percentage scores for most of the 

motivation questions when compared to the other countries. 

Count

England & 

Wales Scotland

Northern 

Ireland

England & 

Wales Scotland

Northern 

Ireland

Sample 1,067 301 146 3,862 479 235

Full-Year Popln. 3,406 852 357 15,825 1,472 562

Variable (Averages)

Age 50.0 46.4 48.4 39.7 35.8 36.2

Weekly Hours 41.4 41.6 42.7 36.0 36.0 33.5

Annual Leave 4.4 4.6 3.8 4.5 4.4 4.0

NHS/HS share (%) 60.9 69.6 66.9 72.4 80.0 76.8

Clinical share (%) 73.0 75.3 70.5 79.8 82.8 83.2

Source: NHS Digital

Principal Associate
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12.7 However, differences in working patterns alone are unlikely to be the sole cause of 
differences in motivation between each country. For example, Associates in Northern 
Ireland work the shortest average weekly hours and do the least administration than 

those in the other countries but still show lowest motivation overall for Associate 
dentists. Equally important is the strength of the relationship between each these 
working pattern variables and motivation, which is discussed in the next section when 
comparing the multivariate results between each country. 
 
Average ‘Motivation Index’ 
 

12.8 The average ‘motivation index’ combines all answers to the six motivation questions 

(A-F) for each dentist (please see Chapter 1 for more detail). Figures 12.3 and 12.4 
show distribution plots of average ‘motivation index’ by dental type with the figures in 
brackets showing the overall average score for each country. These are the same 
plots shown separately in each country (average ‘motivation index’ Chapter) but 

plotted by line, rather than bar chart, for easier comparison between the countries. 
 

Figure 12.3: Principal dentists, distribution plots of average ‘motivation index’ 
by country, 2015/16 

 
 

12.9 The overall average ‘motivation indices’ (shown in brackets) accurately mirror the 
findings of the percentage scores (of ‘strongly agree’ or ‘agree’) shown in table 12.1. 
Namely, Principal dentists in England & Wales appear to be the most motivated, 

followed by those in Scotland and then Northern Ireland. Likewise, there is a slight 
positive skew of the average ‘motivation index’ distributions in England & Wales and 
Scotland in figure 12.3 meaning these countries both have more Principal dentists 
with a motivation index above 50% than below. Figure 12.4 shows comparable results 

for Associates. 
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Figure 12.4: Associate dentists, distribution plots of average ‘motivation index’ 
by country, 2015/16 

 
 

12.10 Once again, the overall average ‘motivation indices’ (in brackets) mirror the findings in 

table 12.1 with Associate dentists the most motivated in England & Wales, followed by 
those in Scotland and then Northern Ireland. The negative skew of the average 
‘motivation index’ distribution in Northern Ireland is clear, meaning there are more 
Associate dentists in this country with a motivation index less than 50% rather than 

above.  
 
Linear Regression Analysis 

 

12.11 Table 12.3 compares linear regression results for the average ‘motivation index’ for 
Principal dentists in each country. Please see country specific Chapters and Annexes 
for more detailed description of linear regression and results. As before, variable 
results that are not statistically significant are greyed out in the table. 

 
Table 12.3: Principal dentists, parameter estimates1 for ‘motivation index’ using 
multiple linear regression by country, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annexes B-D for all significance values. 

1. Please see Annexes A -D for descriptions of parameter estimate and intercept. 

 

Country Sample Intercept1

Weekly 

Hours

NHS/HS 

%

Clinical  

% Leave Age

England & Wales 1,067 70.00 -0.18 -0.19 0.05 0.72 -0.08

Scotland 301 49.13 -0.22 -0.14 0.26 2.62 -0.24

Northern Ireland 146 85.20 -0.22 -0.27 -0.03 0.43 -0.20

Source: NHS Digital
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12.12 The results predict that Principal dentists in Northern Ireland have a much stronger 
negative relationship between Health Service share (%) and the ‘motivation index’ 
(-0.27) compared to England & Wales and Scotland (-0.19 and -0.14, respectively), 

which provides one explanation why Principal dentists in Northern Ireland appear less 
motivated than dentists in other countries. 
 

12.13 Annual leave appears to have a very strong positive relationship with the ‘motivation 

index’ in Scotland. So much so that the model predicts that if all Principals in Scotland 
took one extra week of leave then their overall ‘motivation index’ would almost match 
that of Principals in England & Wales (based on the average working patterns in table 
12.2). Table 12.4 shows the results for Associate dentists. 

 
Table 12.4: Associate dentists, parameter estimates1 for ‘motivation index’ 
using multiple linear regression by country, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annexes B-D for all significance values. 

1. Please see Annexes A -D for descriptions of parameter estimate and intercept. 
 

12.14 It is somewhat harder to interpret the linear regression results and draw conclusions 
for Associate dentists. In terms of significant parameter estimates, whilst Associates in 
Scotland have a strong negative relationship between the ‘motivation index’ and 

weekly hours of work, their negative relationship with NHS share (%) is the smallest of 
the group and they have the strongest positive relationship with clinical work, which 
means they have a similar overall average ‘motivation index’ score to Associates in 
England & Wales. 

 
12.15 Conversely, Associates in Northern Ireland display the strongest negative relationship 

between the ‘motivation index’ and age, which provides some explanation for their low 
levels of motivation together with a negative relationship with Health Service share. In 

contrast to results in 2012/13 and 2013/1417, weekly hours of work do not appear to 
have much impact on Associate dentists in Northern Ireland, which is a notable 
change. However, it is important to note that these are only model predictions and not 
absolute. Furthermore, as discussed in the Northern Ireland result Chapters, the 

smaller sample size increases the uncertainty associated with their results and makes 
such modelling less accurate. 
 
Conclusion 

 
12.16 Looking at the country results together, it is evident that NHS/Health Service share 

has a strong impact upon the motivation of dentists. This is the only significant 
parameter for all dentists in all countries and the scale of the negative relationship 

between motivation and Health Service work for Principal dentists in Northern Ireland 
is particularly marked. 
 

                                              
17 Dental Working Hours, 2012/13 and 2013/14 Motivation Analysis, Experimental Statistics 

Country Sample Intercept1

Weekly 

Hours

NHS/HS 

%

Clinical  

% Leave Age

England & Wales 3,862 65.50 -0.10 -0.17 0.11 0.90 -0.21

Scotland 479 75.78 -0.33 -0.14 0.16 0.43 -0.41

Northern Ireland 235 75.08 0.04 -0.16 0.09 0.55 -0.69

Source: NHS Digital

http://content.digital.nhs.uk/searchcatalogue?productid=18640&topics=1%2fPrimary+care+services%2fDental+services&sort=Most+recent&size=100&page=1#top
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13. Morale of Dentists 
 
13.1 This Chapter compares answers to the morale question for each country. Table 13.1 

shows the percentage of dentists to respond ‘high’ or ‘very high’ to question (H) ‘How 

would you rate your morale as a dentist’. For the sake of simplicity of prose, 
Providing-Performer and Performer Only dentists in England & Wales are referred to 
as Principals and Associates, respectively, matching dentists in the other countries. 
 
Table 13.1: Percentage of dentists (%) that answered ‘very high’ or ‘high’ morale 
levels by dental type and country, 2015/16 

 
 

13.2 Perhaps surprisingly, table 13.1 shows that the percentage scores of ‘very high’ and 
‘high’ morale for Principal dentists in Scotland is higher than England & Wales, unlike 
the motivation results discussed in the previous Chapter. However, dentists in 
Northern Ireland show a consistent picture; they have the lowest levels of morale, 

which matches the motivation results. 
 

13.3 The results also indicate that Associate dentists in all countries have notably higher 
morale than their Principal colleagues. This is in contrast to the ‘motivation index’ 

where scores for Associates and principals in each country were very similar. 
 
Logistic Regression Analysis 

 

13.4 Table 13.2 compares logistic regression results in each country, which model the 
probability of Principal dentists responding ‘very high’ or ‘high’ to the morale question. 
As before, results that are not statistically significant are greyed out in the table. 
Please see the relevant country specific Annexes for a more detailed description of 

logistic regression and results. 
 
Table 13.2: Principal dentists, parameter estimates1 for ‘very high’ or ‘high’ 
morale level probability by country using logistic regression, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annexes B-D for all significance values. 

1. Please see Annexes A -D for descriptions of parameter estimate and intercept. 
 

13.5 Like results for the average ‘motivation index’, the models predict that Principal 

dentists in Northern Ireland have a stronger negative relationship between their 
Health Service commitment and morale (-0.029) compared to England & Wales and 

Principal Associate

England & Wales 22.2 33.4

Scotland 23.3 28.5

Northern Ireland 11.0 20.9

Source: NHS Digital

Country

Percentage (%)

Sample Intercept1

Weekly 

Hours

NHS/HS 

%

Clinical  

% Leave Age

1,067 -1.266 -0.008 -0.011 0.016 0.048 -0.009

301 -1.522 -0.017 -0.006 0.023 0.202 -0.029

146 4.450 -0.085 -0.029 0.010 -0.083 -0.039

Source: NHS Digital

England & Wales

Scotland

Northern Ireland

Country
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Scotland (-0.011 and -0.006, respectively). In addition, Principals in Northern Ireland 
appear to be much more strongly affected by their weekly hours of work, so that those 
who work equal hours to their colleagues in other countries are predicted to have 

lower morale. These findings suggest potential reasons why dentists in Northern 
Ireland have lower morale than dentists in other countries. 
 

13.6 Similar to the findings for ‘motivation index’, annual leave shows a strong positive 

relationship with morale probability for Principal dentists in Scotland as well as clinical 
work, which may give some explanations to the higher level of morale for these 
dentists (compared to the other countries) because they take the most leave and do 
more clinical work on average than their colleagues in the other countries. Table 13.3 

shows the results for Associate dentists. 
 

Table 13.3: Associate dentists, parameter estimates1 for ‘very high’ or ‘high’ 
morale level probability by country using logistic regression, 2015/16 

 
Note: Variable results that are greyed out are not statistically significant. Please see Annexes B-D for all significance values. 

1. Please see Annexes A -D for descriptions of parameter estimate and intercept. 
 

13.7 Associate dentists in Northern Ireland have the strongest negative relationships 

between morale and Health Service commitment as well as age compared to other 
countries. In addition, although they show the strongest positive relationship with 
annual leave, the fact these dentists take the least compared to other Associates 
across the UK might also provide some explanation for their lower levels of morale. 

 
  

  

Sample Intercept1
Weekly 

Hours

NHS/HS 

%

Clinical  

% Leave Age

3,862 0.090 -0.002 -0.008 0.006 0.052 -0.022

479 1.231 -0.022 -0.008 0.009 -0.121 -0.027

235 0.931 -0.014 -0.021 0.010 0.457 -0.085

Source: NHS Digital

England & Wales

Scotland

Northern Ireland

Country
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14. Leaving General Dental Practice 
 

14.1 As discussed in Chapter 1, as well as the six motivation and one morale question, the 
Dental Working Patterns (DWP) Survey also included a question on leaving; ‘I often 
think about leaving general dental practice’. When originally asked in the 2012/13 and 

2013/14 DWP Survey, this question was included as part of the list of motivation 
questions. However, since the question may well be considered to be a consequence 
of motivation (and morale), rather than a driver, it was not included in the motivation 
analyses of the 2012/13 and 2013/14 report. 

 
14.2 In the latest DWP Survey, the question was included once again but listed separately 

from the other motivation questions18. An important reason was because answers to 
the question are in the reverse to all the other motivation (and morale) questions. For 

example, answering ‘strongly agree’ (or ‘very high’) indicates a positive response to 
the other questions but answering ‘strongly agree’ to the leaving question indicates 
the opposite. Separating it from the other questions hopefully ensured dentists to 
answer it in the correct fashion, which may not have occurred in the 2012/13 and 

2013/14 DWP Survey. 
 

14.3 Like answers to the motivation and morale questions in the preceding Chapters, 
answers to the leaving question are compared across the countries. Once again, for 

the sake of simplicity of prose, Providing-Performer and Performer Only dentists in 
England & Wales are referred to as Principals and Associates, respectively, matching 
dentists in the other countries. 
 

14.4 Table 14.1 compares results for the question ‘I often think about leaving general 
dental practice’ across each country by dental type. 
 
Table 14.1: Percentage response (%) to the question on leaving by dental type, 

by country, 2015/16 

 
 

                                              
18 Please see Annex A of Dental Working Hours, 2014/15 and 2015/16 Initial Analysis for a copy of the survey. 

Principal

England & Wales 7.2 15.6 20.0 30.3 26.9

Scotland 10.3 17.9 14.7 29.7 27.4

Northern Ireland 6.2 14.4 20.2 28.9 30.4

Associate

England & Wales 8.6 20.1 23.8 29.1 18.5

Scotland 6.9 25.6 21.6 28.4 17.4

Northern Ireland 6.8 23.2 19.0 33.3 17.8

Source: NHS Digital

Percentage (%)

Country

Strongly 

Disagree Disagree Neutral Agree

Strongly 

Agree

Country

Strongly 

Disagree Disagree Neutral Agree

Strongly 

Agree

Percentage (%)

http://www.hscic.gov.uk/pubs/dentalworkinghours1416
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14.5 The results are easier to compare when displayed graphically, as shown in figures 
14.1 and 14.2 for both groups of dentists.  

 
Figure 14.1: Percentage response (%) of Principal dentists to the question on 
leaving, by country, 2015/16 

 
 

Figure 14.2: Percentage response (%) of Associate dentists to the question on 
leaving, by country, 2015/16  

 
 

14.6 The charts show that for both dental cohorts the distribution of answers is skewed 

towards responding positively to the leaving question. When comparing dental types it 
is clear that more Principals say they think about leaving general dentistry compared 
to Associates. One way of assessing this is to look at the percentage of dentists that 
‘strongly agree’ and ‘agree’ to the question (as used for the motivation questions). The 

results are shown in table 14.2. 
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Table 14.2: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
to the leaving question, by country, 2015/16 

 
 

14.7 Table 14.2 shows that over half of all Principals and nearly half of all Associates 
across the UK either ‘strongly agree’ or ‘agree’ to the question ‘I often think about 
leaving general dental practice’. Whilst the differences between each country are not 

as dramatic, they match the morale results seen in the last Chapter and support the 
conclusion that Associate dentists are more content than Principals, with those in 
Northern Ireland the least content of all. 
 

14.8 However, it is important to note that thinking about leaving a profession and actually 
doing so are two quite different activities. Nonetheless, the fact that half of all DWP 
Survey respondents actually do think along these lines is a notable statistic. 

 
Logistic Regression Analysis 

 
14.9 Table 14.3 compares the logistic regression results in each country for the probability 

of Principal and Associate dentists responding ‘strongly agree’ or ‘agree’ to the 

leaving question. As before, results that are not statistically significant are greyed out 
in the table. Please see the relevant country specific Annexes for a more detailed 
description of logistic regression and results. 

 
Table 14.3: Parameter estimates1 for leaving question probability using logistic 
regression by dental type and country, 2015/16 

 
 

14.10 It is important to note when considering the results that the sign of the parameter 
estimates (i.e. positive or negative) is the opposite of those for the logistic regression 
morale analysis. For example, the probability of dentist saying they ‘strongly agree’ or 
‘agree’ with the leaving question increases with more weekly hours of work or greater 

Country Principal Associate

England & Wales 57.2 47.6

Scotland 57.1 45.9

Northern Ireland 59.2 51.1

Source: NHS Digital

Prinicipal

Country Count

% of 

Sample Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

England & Wales 616 57.7 -0.534 0.007 0.006 -0.007 -0.084 0.022

Scotland 174 57.8 -0.694 0.021 0.002 -0.020 -0.032 0.036

Northern Ireland 87 59.6 -1.514 0.044 0.009 -0.011 -0.146 0.017

Associate

Country Count

% of 

Sample Intercept1

Weekly 

Hours NHS% Clinical% Leave Age

England & Wales 1,862 48.2 -0.880 0.008 0.007 -0.009 -0.027 0.020

Scotland 222 46.3 -2.150 0.031 0.001 -0.004 -0.032 0.035

Northern Ireland 120 51.1 -2.335 0.008 0.016 -0.014 -0.129 0.070

Source: NHS Digital
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NHS share (%). Alternatively, dentists who take more annual leave or do more clinical 
work show a reduced probability of answering ‘strongly agree’ or ‘agree’. 

 

14.11 Interestingly, the variable with the most statistically significant parameter estimates is 
age (five out of six estimates in table 14.3) and not surprisingly, the older dentists are, 
the more likely they are to think about leaving general dentistry (which might provide 
one explanation for why more Principal dentist think about leaving dentistry compared 

to Associate dentists as in general they are an older cohort). In terms of comparisons 
across countries, longer weekly hours of work are more likely to increase the 
probability of Principal dentists in Northern Ireland thinking about leaving dentistry 
compared to the other countries. Conversely, more clinical work (and less 

administration) has the strongest positive effect for Principals in Scotland. 
 

14.12 Health Service commitment and age have the strongest influence on Associates in 
Northern Ireland while weekly hours of work affects those in Scotland the most, which 

reflect the ‘motivation index’ results discussed in Chapter 12. 
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Time-Series Analysis – 2012/13 to 2015/16 
 

15. Motivation and Morale Questions 
 

15.1 The Dental Working Patterns (DWP) Survey is run biennially and collects data for two 
years each time. The results discussed so far in this report relate to 2015/16, which is 
referred to as the ‘lead-year’ because dentists completed the survey during the 
financial year 2015/16 (in January 2016). However, the majority of the analysis has 

also been carried out for 2014/15 data, which is reproduced in Annex F (CSV 
spreadsheet). 
 

15.2 The morale and motivation questions were first included in the 2012 DWP Survey, 

which means comparable results for 2012/13 and 2013/14 are published in an earlier 
report19. This Chapter makes a time-series comparison of results from 2012/13 to 
2015/16 to see if the motivation and morale of dentists have changed during the 
course of the two surveys. Some emphasis is given in comparison between the ‘lead-

years’ (i.e. 2013/14 and 2015/16) because these represent the same stage when the 
survey was conducted during its two year cycle. Please note, the leaving question (G) 
is not included in the time-series analysis for the reasons stated in paragraph 14.2. 
 

Motivation Results 
 

15.3 Table 15.1 and figures 15.1 and 15.2 compare results for the individual motivation 
questions between 2012/13 and 2015/16 in England & Wales. Results are based on 
the percentage of dentists who ‘strongly agree’ or ‘agree’ with each question. The 

‘overall average’ figure at the bottom of each table column is the average of the 
individual percentage scores for each question. The difference column is calculated 
by subtracting the ‘lead-year’ results from each survey (i.e. 2013/14 results subtracted 
from 2015/16 results). 
 
Table 15.1: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
by question and dental type, England & Wales, 2012/13 to 2015/16 

 
1. Difference columns are calculated by subtracting 2013/14 results from 2015/16 results 

                                              
19 Dental Working Hours, 2012/13 and 2013/14 Motivation Analysis, Experimental Statistics 

12/13 13/14 14/15 15/16 Diff1 12/13 13/14 14/15 15/16 Diff1

Sample 1,927 1,795 1,229 1,067 -728 5,325 5,568 3,874 3,862 -1,706

Full-Year Popln. 4,716 4,275 3,959 3,406 -869 14,418 15,115 15,559 15,825 710

Question

A. Feel Good 59.3 54.4 55.2 51.4 -2.9 67.3 64.7 59.6 56.8 -7.9

B. Recognition 46.7 44.8 46.3 42.9 -1.9 48.2 47.6 41.5 42.7 -4.9

C. Pay 25.0 24.2 25.7 24.2 0.0 28.6 29.4 25.0 26.9 -2.5

D. Equipment 58.8 57.4 61.3 60.1 2.6 49.1 50.1 47.3 48.4 -1.7

E. Challenge 62.0 57.8 61.7 57.9 0.1 56.5 57.9 55.4 56.4 -1.5

F. Progression 37.7 35.4 34.9 34.2 -1.2 39.2 43.1 37.1 40.9 -2.2

Overall Average 48.3 45.7 47.5 45.1 -0.5 48.2 48.8 44.3 45.3 -3.5

Source: NHS Digital

Providing-Performer Performer Only

Count

http://content.digital.nhs.uk/searchcatalogue?productid=18640&topics=1%2fPrimary+care+services%2fDental+services&sort=Most+recent&size=100&page=1#top
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Figure 15.1: Percentage of Providing-Performer dentists (%) that answered 
‘strongly agree’ or ‘agree’ by question, England & Wales, 2012/13 to 2015/16 

 
 

15.4 Based on the ‘overall average’ figures in table 15.1, it appears that the motivation of 
Provider-Performer dentists changed little between 2013/14 and 2015/16. Where 
some of the motivation questions have seen a decrease in the percentage of dentists 
who answer ‘strongly agree’ and agree’, others have seen an increase (with two 

remaining virtually unchanged). Figure 15.1 supports this conclusion with results 
tracing roughly horizontal lines. 
 
Figure 15.2: Percentage of Performer Only dentists (%) that answered ‘strongly 

agree’ or ‘agree’ by question, England & Wales, 2012/13 to 2015/16 
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15.5 In contrast, the percentage of Performer Only dentists who answered ‘strongly agree’ 
and ‘agree’ dropped for all the motivation questions between 2013/14 and 2015/16, 
suggesting a drop in motivation for this group. This is apparent in figure 15.2, 

particularly for question (A) ‘I feel good about my job as a dentist’, which shows a 
consistent drop over time from 2012/13 to 2015/16.  
 

15.6 Results for Principal and Associate dentists in Scotland are shown in table 15.2 and 

figures 15.3 and 15.4. 
 
Table 15.2: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
by question and dental type, Scotland, 2012/13 to 2015/16  

 
1. Difference columns are calculated by subtracting 2013/14 results from 2015/16 results 

 
Figure 15.3: Percentage of Principal dentists (%) that answered ‘strongly agree’ 
or ‘agree’ by question, Scotland, 2012/13 to 2015/16 

 
 

15.7 Table 15.2 and figure 15.3 show that whilst for the majority of questions there was a 

drop in the percentage of Principal dentists who answered ‘strongly agree’ or ‘agree’ 

12/13 13/14 14/15 15/16 Diff1 12/13 13/14 14/15 15/16 Diff1

Sample 357 351 308 301 -50 504 558 459 479 -79

Full-Year Popln. 885 841 900 852 11 1,330 1,399 1,449 1,472 73

Question

A. Feel Good 60.6 54.0 52.3 48.9 -5.1 68.7 64.1 56.3 51.8 -12.3

B. Recognition 40.9 40.1 38.8 38.9 -1.2 44.8 44.7 36.2 35.0 -9.7

C. Pay 17.2 15.6 17.8 17.4 1.9 27.1 27.3 20.6 21.6 -5.8

D. Equipment 50.9 46.5 53.0 49.5 3.0 53.0 55.6 48.1 51.0 -4.7

E. Challenge 68.7 62.2 61.0 57.3 -4.9 57.6 62.4 55.4 54.0 -8.4

F. Progression 37.2 35.9 30.9 34.1 -1.8 38.0 45.1 35.5 38.5 -6.7

Overall Average 45.9 42.4 42.3 41.0 -1.4 48.2 49.9 42.0 41.9 -7.9

Source: NHS Digital

Count

Principal Associate
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over time, questions (C) on pay and (D) on equipment show an increase, moderating 
the reduction in the overall average scores between 2013/14 and 2015/16. In fact, all 
practice owners across the UK record an increase in percentage score for question 

(D) ‘I have all the equipment and resources needed to do my job properly’. As first 
suggested in Chapter 2, because such dentists have a responsibility to provide the 
necessary equipment in a practice, it is perhaps understandable that they are more 
satisfied with what is available than Performer Only/Associate dentists who all record 

a drop for this question. 
 

15.8 Figure 15.4 displays the results for Associate dentists. 
 
Figure 15.4: Percentage of Associate dentists (%) that answered ‘strongly 
agree’ or ‘agree’ by question, Scotland, 2012/13 to 2015/16 

 
 

15.9 Like the findings for Performer Only dentists in England & Wales, Associate dentists 
in Scotland show a reduction in the percentage scores for each motivation question 
when comparing 2013/14 and 2015/16 results, which suggests a greater drop in 

motivation over the course of the two surveys when compared to Principals. This 
finding is also highlighted by the drop in the ‘overall average’ scores from 49.9 to 41.9 
percentage points shown in table 15.2. Figure 15.4 displays results graphically, with a 
perceptible reduction in percentage scores for each question during the course of the 

two surveys. 
 

15.10 As for England & Wales, the question with the largest change in percentage scores 
for Associates in Scotland is question (A) on feelings, which reduces year-on-year 

and by 12.3 percentage points between 2013/14 and 2015/16, further highlighting a 
change in attitude of these dentists. 
 

  

Source: NHS Digital  



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 91 

15.11 Table 15.3 and figures 15.5 and 15.6 compare results for the individual motivation 
questions in Northern Ireland, which show some differences when compared to 
dentists in England & Wales and Scotland.  

 
Table 15.3: Percentage of dentists (%) that answered ‘strongly agree’ or ‘agree’ 
by question and dental type, Northern Ireland, 2012/13 to 2015/16 

 
1. Difference columns are calculated by subtracting 2013/14 results from 2015/16 results 

 
Figures 15.5: Percentage of Principal dentists (%) that answered ‘strongly 
agree’ or ‘agree’ by question, Northern Ireland, 2012/13 to 2015/16 

 
 

15.12 Table 15.3 shows that unlike Providing-Performer dentists in England & Wales and 
Principal dentists in Scotland, Principals in Northern Ireland recorded an increase in 

‘overall average’ score between 2013/14 and 2015/16, which is largely driven by 
increase percentage scores for question (A) on feelings, (D) on equipment  and 
particularly (E) on challenge.  
 

12/13 13/14 14/15 15/16 Diff1 12/13 13/14 14/15 15/16 Diff1

Sample 196 198 136 146 -52 251 264 219 235 -29

Full-Year Popln. 383 384 343 357 -27 496 513 521 562 49

Question

A. Feel Good 47.0 41.1 42.9 44.7 3.6 57.6 52.2 52.1 47.2 -4.9

B. Recognition 33.7 31.9 36.2 33.0 1.1 33.0 31.8 26.7 29.0 -2.8

C. Pay 13.7 14.2 15.7 13.2 -1.1 18.8 17.8 19.2 17.9 0.1

D. Equipment 44.8 43.8 50.1 47.5 3.7 51.3 50.9 48.3 47.2 -3.7

E. Challenge 54.5 48.7 61.6 58.1 9.4 59.6 51.3 56.2 54.8 3.5

F. Progression 32.8 31.4 31.0 31.0 -0.4 34.7 34.5 34.0 31.9 -2.6

Overall Average 37.8 35.2 39.6 37.9 2.7 42.5 39.8 39.4 38.0 -1.7

Source: NHS Digital

Principal Associate

Count
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15.13 Figure 15.5 shows this increase (certainly from 2013/14 onwards) with the top three 
lines in the graph representing questions (E), (D) and (A) respectively. Conversely, 
the bottom three lines (representing questions B, F and C) are more flat showing little 

change between 2013/14 and 2015/16. 
 

15.14 Figure 15.6 displays the results for Associate dentists in Northern Ireland. 
 

Figures 15.6: Percentage of Associate dentists (%) that answered ‘strongly 
agree’ or ‘agree’ by question, Northern Ireland, 2012/13 to 2015/16 

 
 

15.15 Whilst the ‘overall average’ scores do not increase between 2013/14 and 2015/16 for 

Associates in Northern Ireland, unlike the case for Principals, the drop in percentage 
scores is smaller than that seen in other countries, with question (E) on challenge 
once again showing an increase of 3.5 percentage points between 2013/14 and 
2015/16. 

 
15.16 The improved score for question (E) ‘My job gives me the chance to do challenging 

and interesting work’ in Northern Ireland is in contrast to the other countries and 
particularly Scotland whose dental groups both record drops in the percentage scores 

for this question. 
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Changes in Motivation Across the UK 

 
15.17 Table 15.4 shows the ‘overall average’ percentage scores for 2013/14 and 2015/16 

from each of the preceeding tables in this Chapter. As before, the difference column is 
calculated by subtracting the 2013/14 results from the 2015/16 results. 
 
Table 15.4: Overall Average percentage score (%) of ‘strongly agree’ or ‘agree’ 

responses to the six motivation questions by country and dental type, 2013/14 
and 2015/16 

 
1. Difference columns are calculated by subtracting 2013/14 results from 2015/16 results 

 
15.18 Taken as a whole, the results suggest there has not been a large charge in motivation 

for Providing-Performer/Principal dentists across the UK between 2013/14 and 
2015/16.  Whilst the ‘overall average score’ in England & Wales remains largely 

unchanged, the scores in Scotland show a slight decrease and those in Northern 
Ireland with a small increase both of which are reflected when looking at the individual 
question graphs shown earlier. 
 

15.19 For Performer Only/Associate dentists, the trend is a little clearer. This is particularly 
true in Scotland where these dentists show a noticeable drop in the ‘overall average’ 
score between 2013/14 and 2015/16. Whilst the results would suggest there has also 
been a drop in motivation for Performer Only dentists in England & Wales, the same 

is a little less clear for Northern Ireland, where Associates show a reduction of only 
1.7 percentage points. 
 

15.20 When considering the results, three further points stand out: 

 

 Performer Only/Associate dentists show similar levels of motivation in 2015/16 
compared to Providing-Performer/Principal dentists, which is quite different to the 
findings in 2013/14 when Performer Only/Associate dentists were more motivated. 

 

 Whilst Principal dentists in Northern Ireland are the only cohort to show an 
increase in motivation and their Associate dentists the smallest drop, this may in 
part be because motivation was already lower in Northern Ireland in 2013/14 

compared to the other countries. 
 

 Whilst some dental cohorts show less change in their ‘overall average’ scores 
between 2013/14 and 2015/16, question (A) ‘I feel good about my job as a dentist’ 

shows the biggest drop in percentage scores out of all the motivation questions 
for the majority of dentists across the UK. This suggests dentists as a whole are 
less happy in their work than they were two years ago. The only exception to this 
is Principal dentists in Northern Ireland who record an increase in their percentage 

score for question (A), which is in line with a small increase in motivation overall 
for this group of dentists.  

 

2013/14 2015/16 Difference1 2013/14 2015/16 Difference1

England & Wales 45.7 45.1 -0.5 48.8 45.3 -3.5

Scotland 42.4 41.0 -1.4 49.9 41.9 -7.9

Northern Ireland 35.2 37.9 2.7 39.8 38.0 -1.7

Source: NHS Digital

Country

Providing-Performer/Principal Performer Only/Associate
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Morale Results 
 

15.21 Table 15.5 and figure 15.7 show how Providing-Performer/Principal dentists across 
the UK answered question (H) ‘How would you rate your morale as a dentist’ in the 

last two DWP Surveys. In this case, percentage scores are shown for those dentists 
who recorded their morale level as either ‘very high’ or ‘high’. 
 
Table 15.5: Percentage of Providing-Performer/Principal dentists (%) that 

answered ‘very high’ or ‘high’ morale levels by country, 2012/13 to 2015/16 

 
1. Difference column is calculated by subtracting 2013/14 results from 2015/16 results 

 
Figure 15.7: Percentage of Providing-Performer/Principal dentists (%) that 
answered ‘very high’ or ‘high’ morale levels by country, 2012/13 to 2015/16 

 
 

15.22 The results show that the morale of practice owners across the UK has largely 
dropped over the course of the two surveys. The one notable exception is for Principal 

dentists in Scotland who recorded a higher level of morale in 2015/16 when compared 
to the two preceding years. 
 

  

Country 12/13 13/14 14/15 15/16 Difference1

England & Wales 27.3 27.2 22.8 22.2 -4.9

Scotland 24.8 22.4 20.9 23.3 0.9

Northern Ireland 14.2 14.4 11.8 11.0 -3.4

Source: NHS Digital
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15.23 Table 15.6 and figure 15.8 show the time-series results for Performer Only/Associate 
dentists across the UK. 
 
Table 15.6: Percentage of Performer Only/Associate dentists (%) that answered 
‘very high’ or ‘high’ morale levels by country, 2012/13 to 2015/16 

 
1. Difference column is calculated by subtracting 2013/14 results from 2015/16 results 

 
Figure 15.8: Percentage of Performer Only/Associate dentists (%) that answered 
‘very high’ or ‘high’ morale levels by country, 2012/13 to 2015/16 

 
 

15.24 Unlike the case for Principal dentists, all Associate dentists have shown a drop in 

morale when comparing 2013/14 and 2015/16 results, which matches the drop in 
motivation for this group of dentists discussed in the last section. 
 
Changes in Morale Across the UK 

 
15.25 Taken as a whole, the morale results suggest that, with the exception of Principal 

dentists in Scotland, dentists are not as happy in their work as they were two years 
ago. 

 
15.26 Whilst the percentage score drops for Providing-Performer/Principal dentists in 

England & Wales and Northern Ireland at first look smaller to those for Performer 
Only/Associate dentists, this may in part be because their morale was already lower in 

2012/13 and 2013/14. 
 
 

Country 12/13 13/14 14/15 15/16 Difference1

England & Wales 42.1 42.7 32.9 33.4 -9.3

Scotland 37.3 38.5 29.2 28.5 -10.0

Northern Ireland 26.6 25.6 20.4 20.9 -4.8

Source: NHS Digital
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Annex A: Regression Analysis and Key Assumptions 
 

Multiple Linear Regression Analysis 
 

A.1 Linear regression analysis attempts to model the relationship between a dependent 
variable y (in the case of this report, the ‘motivation index’) and an independent 
(explanatory) variable denoted x (such as average weekly hours or NHS/HS share). 

Multiple linear regression considers more than one explanatory variable at a time (x1, 
x2, x3…) and quantifies the strength of relationships between them (recorded as 
parameter estimates) and the dependent variable y. The analysis also allows 
prediction modelling (in this case of the ‘motivation index’) based on knowledge of the 

significant variables. 
 

A.2 Unlike other results in the report, the multiple linear (and logistic) regression analysis 
is not weighted. Normally in regression analysis it is assumed that the standard 

deviation of the error term is constant over all values of the explanatory 
variables. Weighting allows certain observations to be assigned more weight in the 
regression analysis (thereby having more influence on the calculated parameter 
estimates) because it is believed that they are more accurate. Without weighting all 

the observations are treated equally, which is the preferred option for this report. 
 

A.3 The ‘goodness of fit’ of a multiple linear regression model can be assessed by 
considering the adjusted R-squared value produced in the analytical output. The 

adjusted R-squared value measures the proportion of the variation in the dependent 
variable accounted for by the explanatory variables. The values of adjusted R-squared 
range from 0 to 1, with a value of 1 indicating that the regression line perfectly fits the 
data. The results in the report are generally lower than 0.2, which would traditionally 

be seen as low in many objective prediction models. However, in prediction models 
found in psychology, the R-squared values are usually lower and since the goal is to 
determine which variables are statistically significant and how they relate to changes 
in the response variable, the adjusted R-squared value becomes less important. 

Please see the country specific Annexes for the statistical significance and adjusted 
R-squared values for the multiple linear regression results in this report. 
 

A.4 A simpler way to test the accuracy of the linear regression models is to predict the 

‘motivation index’ of different groups of dentists and compare results against the 
actual recorded score from the survey. Such a method is employed towards the end 
of the multiple linear regression Chapters for each country. 
 
Assumption Testing of Linear Regression Models20 
 

A.5 There are four principal assumptions which justify the use of linear regression models 

for purposes of inference or prediction: 
 

i. Linearity and additivity of the relationship between the dependent and 
independent variables 

ii. Statistical independence of errors 
iii. Constant variance of the errors 
iv. Normality of the error distribution 

                                              
20

 The majority of the material used in this section was taken from ‘Statistical forecasting: notes on regression and time series anal ysis’ 

website, Faqua School of Business, Duke University: http://people.duke.edu/~rnau/testing.htm 

http://people.duke.edu/~rnau/testing.htm
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A.6 Violations of linearity or additivity are extremely serious: if a linear model is fitted to 
data which are nonlinearly or nonadditivity related, then the predictions are likely to be 
in serious error. In multiple regression models, nonlinearity or nonadditivity may be 

tested by systematic patterns in plots of the residuals versus individual explanatory 
variables. The points should be symmetrically distributed around the horizontal line 
with a roughly constant variance. In terms of statistical independence of errors, the 
residuals should be randomly and symmetrically distributed around zero under all 

conditions. To satisfy constant variance of errors, the residuals should not get 
systematically larger in any one direction of the explanatory variables by a significant 
amount. Each relevant country specific Annex presents the residual plots for both 
dental types. 

 
A.7 Violations of normality create problems for determining whether model coefficients are 

significantly different from zero and for calculating confidence intervals for forecasts. 
Sometimes the error distribution is "skewed" by the presence of a few large outliers. 

Since parameter estimation is based on the minimization of squared error, a few 
extreme observations can exert a disproportionate influence on parameter estimates. 
Calculation of confidence intervals and various significance tests for coefficients are 
all based on the assumptions of normally distributed errors. If the error distribution is 

significantly non-normal, confidence intervals may be too wide or too narrow. 
 

A.8 One of the best tests for normally distributed errors is a normal quantile plot of the 
residuals. This is a plot of the fractiles of error distribution versus the fractiles of a 

normal distribution having the same mean and variance. If the distribution is normal, 
the points on such a plot should fall close to the diagonal reference line. Each relevant 
country specific Annex presents the plots for both dental types. 
 
Logistic Regression Analysis 

 
A.9 Logistic regression can be used to predict the probability of how responders answer 

questions using ordinal scales (e.g. ‘very high’, ‘high’ to ‘very low’) by separating the 

available responses into two groups and making the dependent variable binary. For 
example, in this report logistic regression is used to model the probability of how 
dentists answer the question on morale either positively (i.e. ‘very high or ‘high’) or 
negatively (i.e. ‘very low’ or ‘low’) based on Exponential (y) / [1 + Exponential (y) ] where y 
denotes the outcome of the regression. 

 

A.10 In statistics, a receiver operating characteristic, or ROC curve, is a graphical plot that 
illustrates the performance of a binary classifier system. The ‘area under ROC curve’ 
(AUC) score is one way of classifying the accuracy of logistic regression models. Like 
the R-squared results for average ‘motivation index’ the AUC values are quite low in 

the report (0.6 to 0.7) but are above a ‘fail’, which is traditionally between 0.5 and 0.6. 
Once again, the subjective nature of the modelling (i.e. trying to measure morale) 
makes it harder to achieve a higher AUC score but the fact that many of the 
explanatory variables exhibit significant relationships (i.e. p-value <0.05) gives validity 

to the models. Please see the country specific Annexes for the statistical significance 
and AUC score for logistic regression the results in this report. 
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Annex B: Distribution and Regression Analysis in England & 
Wales 

 
B.1 As discussed in Chapter 1 of the report several analytical assumptions have been 

made to investigate motivation in dentists. In particular, many of these assumptions 
relate to the calculation of the average ‘motivation index’ and its modelling by linear 
regression (in Chapter 3). This Annex is split into two sections; the first shows the 
distributions of the independent and explanatory variables used and the second gives 

the linear and logistic regression results in more detail and tests the assumptions 
around the use of linear regression for the ‘motivation index’. Both sections relate to 
2015/16 data. As logistic regression (in Chapters 4 and 14) does not make many of 
the key assumptions of linear regression its suitability for analysis is not discussed 

here. 
 

B.2 Please see the Dental Working Hours publication subtitled ‘Initial Analysis’
21

 for more 
information on survey methodology and response rates as well as a more detailed 

introduction to the DWP survey itself. 
 

Weighted Distribution Analysis 

 

B.3 The following bar-charts show distribution plots for all the independent variables used 
in the report by dental type: weekly hours, NHS and clinical share (%), annual leave 
and age. In addition, distribution plots are also provided for responses to each of the 
motivation questions. Please note, all the bar-charts are generated from the weighted 

full-year population. That is, the estimated population of dentists who worked for a full-
year (as indicated by responses to the survey). In each case, the average variable 
figure is also given in brackets. 
 

Figure B1: Distribution of weekly hours by dental type, England & Wales, 
2015/16 

 
 

B.4 Whilst Providing-Perfomers display a more normal distribution of weekly hours, the 
distribution of Performer Only dentists is clearly skewed by a higher proportion of part-

time dentists. 

                                              
21

 Dental Working Hours, UK 2014/15 and 2015/16, Initial Analysis found at: http://content.digital.nhs.uk/catalogue/PUB21316 

http://content.digital.nhs.uk/catalogue/PUB21316
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Figure B2: Distribution of NHS share (%) by dental type, England & Wales, 
2015/16 

 
Note: NHS share (%) figures do not take account of the weekly hours of work of individual dentists but just the share values 
recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 

Analysis and, as such, the average figures (in brackets) are likely to differ. 
 

B.5 Both distributions indicate that there are two distinct bands of dentists; those that do 
mainly NHS work and those that do mainly private work. This further supports the 
banding of NHS share (%) in the report into three (i.e. 0-25%, >25% and <75%, 75-
100%). 

 
Figure B3: Distributions of clinical share (%) by dental type, England & Wales, 
2015/16 

 
Note: Clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just the share  
values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16,  

Initial Analysis and, as such, the average figures (in brackets) are likely to differ. 
 

B.6 As expected, Providing-Performers tend to have more administrative work than 
Performer Only dentists. Interestingly, there appear some dentists who do mainly 
administrative and little clinical work. 

 

 
 

Source: NHS Digital 
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Figure B4: Distributions of annual leave by dental type, England & Wales, 
2015/16 

 
 

B.7 The distributions suggest similar levels of annual leave for both dental types, with 
Performer Only dentists taking very slightly more leave on average.  

 
Figure B5: Age distributions by dental type, England & Wales, 2015/16 

 
 

B.8 Both distributions are skewed towards younger dentists but much more so for 
Performer Only dentists compared to Providing-Performers, which is reflected in the 
average ages for both dental groups. 

 
Motivation Questions 

 
B.9 Distributions for answers to the six motivation questions are shown next. In each 

case, the bracketed percentage figures shown for both dental types relates to those 
that answered either ‘strongly agree’ or ‘agree’ to each question. The labelling of the 
x-axis refers to the Likert scale answers (‘strongly agree’ or ‘agree’ etc). The 
distributions for answers to the morale question are shown in Chapter 4. 

 

Source: NHS Digital 
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Figure B6: Distribution of motivation question answers by dental type, England 
& Wales, 2015/16 
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Multiple Linear Regression Analysis of the Average ‘Motivation Index’ 
 

B.10 Table B1 shows the parameter estimate results listed in table 3.2 (Chapter 3) together 

with the p-value for each and the adjusted R-squared results. The intercept 
represents value of the ‘motivation index’ when all explanatory variables are zero. 
 
Table B1: Parameter estimates and p-values for ‘motivation index’ by dental 

type using multiple linear regression, England & Wales, 2015/16 

 
 

B.11 Based on the results it is possible to predict the ‘motivation index’ for both dental 

types, which is shown in Chapter 3. For example, for Providing-Performers this is 
given as: 69.996 - (0.176 x WH) - (0.186 x NHS%) + (0.053 x Clinical%) + (0.724 x Leave) - 
(0.078 x Age) 

 
Assumption Testing of the Multiple Linear Regression Models 
 

B.12 As described in Annex A, residual plots for Providing-Performers are shown in fig. B7. 
 
Figure B7: Providing-Performer dentists, plot of residuals versus individual 

explanatory variables, England & Wales, 2015/16 

 
 

B.13 Overall, the residual plots support the first three assumptions of multiple linear 
regression for average ‘motivation index’ as listed in paragraph A5 in Annex A. 

Dental Type Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Adjusted 

R2

1,067 Estimate 69.996 -0.176 -0.186 0.053 0.724 -0.078 0.126

P-value <.0001 0.000 <.0001 0.090 0.001 0.308

3,862 Estimate 65.500 -0.100 -0.173 0.113 0.896 -0.208 0.078

P-value <.0001 0.001 <.0001 <.0001 <.0001 <.0001

Note: P-values and adjusted R 2 show n at 3 decimal places but rounded from data originally at 4 decimal places Source: NHS Digital

Providing-

Performer

Performer 

Only
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In terms of constant variance of the errors, there are slight suggestions of the errors 
growing for low weekly hours and NHS and clinical share (%), however, it would be 
fair to say that these are not by significant amounts. Figure B8 shows the normal 

quantile plot of the residuals for Providing-Performers. 
 

Figure B8: Providing-performer dentists, normal quantile plot of residuals, 
England & Wales, 2015/16 

 
 

B.14 The result is a linear pattern plot with no significant departure from normality. Similar 
plots to the above are shown for Performer Only dentists in figures B9 and B10.  
 
Figure B9: Performer Only dentists, plot of residuals versus individual 

independent variables, England & Wales, 2015/16 
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Figure B10: Performer Only dentists, normal quantile plot of residuals, 
England & Wales, 2015/16 

 
 

B.15 Whilst the residual plots for Performer Only dentists appear to support the first three 
assumptions for multiple linear regression of the average ‘motivation index’ the 
quantile plot does exhibit slight bowing. This curved shape suggests some skewing of 

the residuals distribution plot that may be a result of the greater positive skew for 
average ‘motivation index’ for Performer Only dentists (shown in figure 3.2). 
 
Logistic Regression Analysis 

 
B.16 Table B2 shows the parameter estimate results for morale level probability in 

Providing-Performer dentists listed in table 4.2 (Chapter 4) together with the p-value 
for each and area under ROC curve scores. The intercept represents value of the 

dependent variable (y) when all explanatory variables are zero. 
 
Table B2: Providing-Performer dentists, parameter estimates and p-values for 
morale level probability using logistic regression, England & Wales, 2015/16 

 
 

B.17 Based on these results, the predicted probability that dentists will record either ‘very 
high’ or ‘high’ morale levels is given as: 
 

Exponential (y) / [1 + Exponential (y) ] where: 
 
y = -1.266 - (0.008 x WH)-(0.011 x NHS%)+(0.016 x Clinical%)+(0.048 x leave)-(0.009 x Age) 

 

  

Dental Type Morale Level Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

234 21.9 Estimate -1.266 -0.008 -0.011 0.016 0.048 -0.009 0.643

P- value 0.079 0.207 <.0001 0.000 0.053 0.360

527 49.4 Estimate -1.461 0.021 0.012 -0.008 -0.031 0.012 0.646

P- value 0.015 <.0001 <.0001 0.014 0.206 0.150

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital

Providing-

Performer

Very High & 

High

Very Low & 

Low



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 105 

B.18 Table B3 shows complete results for Performer Only dentists listed in table 4.3 
(Chapter 4). 
 
Table B3: Performer Only dentists, parameter estimates and p-values for morale 
level probability using logistic regression, England & Wales, 2015/16 

 
 

B.19 Based on this model, the predicted probability that Performer Only dentists will record 
either ‘very low’ or ‘low’ morale levels is given as: 

 
Exponential (y) / [1 + Exponential (y) ] where: 
 
y = -1.619 + (0.013 x WH)+(0.010 x NHS%)-(0.008x Clinical%)-(0.082 x leave)+(0.025 x Age) 

 

B.20 Table B4 shows the parameter estimate results for the probability of Providing-
Performer and Performer Only dentists responding ‘strongly agree’ or ‘agree’ to the 
leaving question (G) together with the p-value for each and area under ROC curve 
scores. The intercept represents value of the dependent variable (y) when all 

explanatory variables are zero. The results are discussed in more detail in Chapter 
14. 
 
Table B4: Parameter estimates and p-values for leaving probability using 

logistic regression, England & Wales, 2015/16 

 
 

  

Dental Type Morale Level Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

1,253 32.4 Estimate 0.090 -0.002 -0.008 0.006 0.052 -0.022 0.594

P- value 0.753 0.481 <.0001 0.001 0.004 <.0001

1,552 40.2 Estimate -1.619 0.013 0.010 -0.008 -0.082 0.025 0.620

P- value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital

Performer 

Only

Very High & 

High

Very Low & 

Low

Dental Type Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

616 57.7 Estimate -0.534 0.007 0.006 -0.007 -0.084 0.022 0.606

P- value 0.378 0.191 0.001 0.027 0.007 0.009

1,862 48.2 Estimate -0.880 0.008 0.007 -0.009 -0.027 0.020 0.592

P- value 0.001 0.014 <.0001 <.0001 0.121 <.0001

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital

Providing-

Performer

Performer 

Only
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Different Dental Populations 

 
B.21 Table B5 and B6 show the parameter estimate results listed in table 5.1 and 5.2 

(Chapter 5) together with the p-value for each and the adjusted R-squared results. 
Table B7 and B8 show results listed in tables 5.3 and 5.4 (Chapter 5) together with 
the p-values and area under ROC curve scores. 
 
Table B5: Providing-Performer dentists, parameter estimates and p-values for 
‘motivation index’ by split populations using multiple linear regression, 
England & Wales, 2015/16 

 
 
Table B6: Performer Only dentists, parameter estimates and p-values for 

‘motivation index’ by split populations using multiple linear regression, 
England & Wales, 2015/16 

 
 

  

Dental Type Population Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Adjusted 

R2

All 1,067 Estimate 69.996 -0.176 -0.186 0.053 0.724 -0.078 0.126

P-value <.0001 0.000 <.0001 0.090 0.001 0.308

<35 Hours 256 Estimate 62.338 -0.396 -0.128 0.122 0.196 0.066 0.080

P-value <.0001 0.014 0.000 0.026 0.654 0.670

≥35 Hours 811 Estimate 74.657 -0.163 -0.207 0.031 0.832 -0.133 0.131

P-value <.0001 0.036 <.0001 0.426 0.001 0.133

Mainly NHS 528 Estimate 80.807 -0.270 -0.236 0.014 0.513 -0.053 0.036

P-value <.0001 0.000 0.046 0.769 0.053 0.646

Mainly Private 281 Estimate 57.558 -0.046 -0.367 0.107 1.487 -0.041 0.046

P-value <.0001 0.604 0.027 0.038 0.018 0.778

Male 830 Estimate 64.281 -0.137 -0.188 0.063 0.626 -0.016 0.124

P-value <.0001 0.018 <.0001 0.068 0.006 0.854

Female 237 Estimate 74.818 -0.179 -0.167 0.024 1.982 -0.224 0.121

P-value <.0001 0.095 <.0001 0.737 0.007 0.208

Note: P-values and adjusted R2 shown at 3 decimal places but rounded from data originally at 4 decimal places Source: NHS Digital

Providing-

Performer

Dental Type Population Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Adjusted 

R2

All 3,862 Estimate 65.500 -0.100 -0.173 0.113 0.896 -0.208 0.078

P-value <.0001 0.001 <.0001 <.0001 <.0001 <.0001

<35 Hours 1,393 Estimate 61.704 -0.005 -0.161 0.060 0.748 -0.107 0.068

P-value <.0001 0.942 <.0001 0.019 0.008 0.038

≥35 Hours 2,469 Estimate 77.402 -0.380 -0.185 0.137 0.930 -0.223 0.097

P-value <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

Mainly NHS 2,496 Estimate 87.212 -0.153 -0.381 0.078 0.980 -0.169 0.045

P-value <.0001 0.000 <.0001 0.001 <.0001 <.0001

Mainly Private 573 Estimate 59.944 -0.071 -0.178 0.160 1.386 -0.241 0.088

P-value <.0001 0.315 0.107 <.0001 0.003 0.002

Male 1,949 Estimate 68.107 -0.155 -0.185 0.104 0.825 -0.200 0.092

P-value <.0001 0.001 <.0001 <.0001 0.001 <.0001

Female 1,913 Estimate 59.543 0.022 -0.166 0.125 0.900 -0.170 0.062

P-value <.0001 0.613 <.0001 <.0001 0.000 0.001

Note: P-values and adjusted R2 shown at 3 decimal places but rounded from data originally at 4 decimal places Source: NHS Digital

Performer 

Only



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 107 

Table B7: Providing-Performer dentists, parameter estimates and p-values for 
‘very high’ or ‘high’ morale level probability by split populations using logistic 
regression, England & Wales, 2015/16 

 
 

Table B8: Performer Only dentists, parameter estimates and p-values for ‘very 

high’ or ‘high’ morale level probability by split populations using logistic 
regression, England & Wales, 2015/16 

 

  

Dental Type Population Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age AUC

All 1,067 Estimate -1.266 -0.008 -0.011 0.016 0.048 -0.009 0.643

P-value 0.079 0.207 <.0001 0.000 0.053 0.360

<35 Hours 256 Estimate -1.557 -0.031 -0.010 0.014 0.023 0.012 0.654

P -value 0.257 0.110 0.014 0.070 0.661 0.547

≥35 Hours 811 Estimate -1.262 -0.003 -0.011 0.018 0.054 -0.017 0.647

P -value 0.188 0.747 <.0001 0.001 0.067 0.131

Mainly NHS 528 Estimate -1.343 -0.013 -0.016 0.019 0.034 0.002 0.611

P -value 0.417 0.204 0.304 0.016 0.232 0.888

Mainly Private 281 Estimate -2.269 0.006 -0.021 0.016 0.183 -0.009 0.621

P -value 0.094 0.581 0.284 0.018 0.017 0.596

Male 830 Estimate -2.249 -0.011 -0.011 0.024 0.047 -0.002 0.674

P -value 0.013 0.175 <.0001 <.0001 0.070 0.884

Female 237 Estimate -0.133 0.019 -0.011 -0.004 0.080 -0.018 0.615

P -value 0.922 0.142 0.016 0.657 0.354 0.380

Note: P-values are shown at 3 decimal places but rounded from data originally at 4 decimal places Source: NHS Digital

Providing-

Performer

Dental Type Population Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age AUC

All 3,862 Estimate 0.090 -0.002 -0.008 0.006 0.052 -0.022 0.594

P-value 0.753 0.481 <.0001 0.001 0.004 <.0001

<35 Hours 1,393 Estimate -0.108 0.003 -0.010 0.002 0.042 -0.012 0.595

P -value 0.816 0.678 <.0001 0.476 0.188 0.040

≥35 Hours 2,469 Estimate 1.580 -0.040 -0.007 0.007 0.053 -0.022 0.615

P -value 0.000 <.0001 <.0001 0.002 0.016 <.0001

Mainly NHS 2,496 Estimate 2.178 0.001 -0.043 0.010 0.057 -0.008 0.612

P -value 0.001 0.889 <.0001 0.000 0.015 0.077

Mainly Private 573 Estimate 1.188 -0.013 -0.021 0.004 0.095 -0.037 0.632

P -value 0.063 0.109 0.084 0.213 0.065 <.0001

Male 1,949 Estimate 0.045 -0.010 -0.007 0.005 0.051 -0.018 0.588

P -value 0.916 0.038 <.0001 0.058 0.050 0.000

Female 1,913 Estimate -0.427 0.016 -0.011 0.008 0.049 -0.018 0.610

P -value 0.290 0.001 <.0001 0.001 0.055 0.001

Note: P-values are shown at 3 decimal places but rounded from data originally at 4 decimal places Source: NHS Digital

Performer 

Only
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Annex C: Distribution and Regression Analysis in Scotland 
 

C.1 As discussed in Chapter 1 of the report several analytical assumptions have been 
made to investigate motivation in dentists. In particular, many of these assumptions 

relate to the calculation of the average ‘motivation index’ and its modelling by linear 
regression (in Chapter 7). This Annex is split into two sections; the first shows the 
distributions of the independent and explanatory variables used and the second gives 
the linear and logistic regression results in more detail and tests the assumptions 

around the use of linear regression for the ‘motivation index’. Both sections are based 
on data relating to 2015/16. As logistic regression (in Chapter 8) does not make many 
of the key assumptions of linear regression its suitability for analysis is not discussed 
here. 

 
C.2 Please see the Dental Working Hours publication subtitled ‘Initial Analysis’22 for more 

information on survey methodology and response rates as well as a more detailed 
introduction to the DWP survey itself. 

 
Weighted Distribution Analysis 

 
C.3 The following bar-charts show distribution plots for all the independent variables used 

in the report by dental type: weekly hours, NHS and clinical share (%), annual leave 
and age. In addition, distribution plots are also provided for responses to each of the 
motivation questions. Please note, all the bar-charts are generated from the weighted 
full-year population. That is, the estimated population of dentists who worked for a full-

year (as indicated by responses to the survey). In each case, the average figure is 
also give in brackets. 

 
Figure C1: Distribution of weekly hours by dental type, Scotland, 2015/16 

 
 

C.4 The distribution for Principals looks normal whereas that for Associates shows some 

skewing towards shorter hours (<30 hours) due to a higher proportion of part-time 
dentists. 

 
  

                                              
22

 Dental Working Hours, UK 2014/15 and 2015/16, Initial Analysis found at: http://content.digital.nhs.uk/catalogue/PUB21316 

http://content.digital.nhs.uk/catalogue/PUB21316
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Figure C2: Distribution of NHS share (%) by dental type, Scotland, 2015/16 

 
Note: NHS share (%) figures do not take account of the weekly hours of work of individual dentists but just the share values 
recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 

Analysis and, as such, the average figures (in brackets) are likely to differ. 
 

C.5 Both distributions indicate that the majority of dentists do mainly NHS work with a 
smaller group doing mainly private work. Well over half of Principals and Associates 
(51.7% and 67.1%, respectively) spend over 80% of their time on NHS work. 

 
Figure C3: Distributions of clinical share (%) by dental type, Scotland, 2015/16 

 
Note: Clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just the share values 

recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 
Analysis and, as such, the average figures (in brackets) are likely to differ. 

 
C.6 As expected, Principals tend to have more administrative work than Associates. 

Interestingly, there appear some dentists in both groups who do mainly administrative 

and little clinical work. 
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Figure C4: Distributions of annual leave by dental type, Scotland, 2015/16 

 
 

C.7 Whilst the distributions might suggest Associate dentists take more annual leave than 
Principals, on average overall they take roughly equal levels. 

 
Figure C5: Age distributions by dental type, Scotland, 2015/16 

 
 

C.8 Both distributions are skewed towards younger dentists but much more so for 
Performer Only dentists compared to Providing-Performers, which is reflected in the 
average ages for both dental groups. 
 

Motivation Questions 

 
C.9 Distributions for answers to the six motivation questions are shown next. In each 

case, the bracketed percentage figures shown for both dental types relates to those 

that answered either ‘strongly agree’ (or ‘very high’) or ‘agree’ (or ‘high’) to each 
question. The labelling of the x-axis refers to the Likert scale answers (‘strongly agree’ 
or ‘agree’ etc). The distributions for answers to the morale question are shown in 
Chapter 8. 
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Figure C6: Distribution of motivation question answers by dental type, Scotland, 
2015/16 
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Multiple Linear Regression Analysis of the Average ‘Motivation Index’ 
 

C.10 Table C1 shows the parameter estimate results listed in table 7.2 (Chapter 7) together 

with the p-value for each and the adjusted R-squared results. The intercept represents 
value of the ‘motivation index’ when all explanatory variables are zero. 
 
Table C1: Parameter estimates and p-values for ‘motivation index’ by dental 

type using multiple linear regression, Scotland, 2015/16 

 
 

C.11 Based on the results it is possible to predict the ‘motivation index’ for both dental 
types, which is shown in Chapter 7. For example, for Principals this is given as: 
49.131 - (0.221 x WH) - (0.138 x NHS%) + (0.257 x Clinical%) + (2.618 x Leave) - (0.241 x 
Age) 

 
Assumption Testing of the Multiple Linear Regression Models 
 

C.12 As described in Annex A, residual plots for Principals are shown in figure C7. 
 

Figure C7: Principal dentists, plot of residuals versus individual independent 
variables, Scotland, 2015/16 

 
 

C.13 Overall, it would appear the residual plots support the first three assumptions of 

multiple linear regression for average ‘motivation index’ as listed in paragraph A5 in 

Dental Type Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Adjusted 

R2

Principal 301 Estimate 49.131 -0.221 -0.138 0.257 2.618 -0.241 0.135

P-value <.0001 0.094 0.000 <.0001 0.001 0.069

Associate 479 Estimate 75.780 -0.332 -0.141 0.163 0.430 -0.413 0.093

P-value <.0001 0.001 0.001 0.001 0.486 <.0001

Note: P-values and adjusted R2 show n at 3 decimal places but rounded from data originally at 4 decimal places Source: NHS Digital



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 113 

Annex A. In terms of constant variance of the errors, most plots appear well balanced 
with no clear errors. Figure C8 shows the normal quantile plot of the residuals for 
Principals. 

 
Figure C8: Principal dentists, normal quantile plot of residuals, 
Scotland, 2015/16 

 
 

C.14 The result is a roughly linear pattern plot with no significant departure from normality 
except for some outliers. Similar plots to the above are shown for Associates next in 
figures C9 and C10.  

 
Figure C9: Associate dentists, plot of residuals versus individual independent 
variables, Scotland, 2015/16 
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Figure C10: Associate dentists, normal quantile plot of residuals, 
Scotland, 2015/16 

 
 

C.15 Like the results for Principals, the residual plots for Associates appear to support the 

four assumptions for multiple linear regression of the average ‘motivation index’. 
 
Logistic Regression Analysis 

 

C.16 Table C2 shows the parameter estimate results for morale level probability in 
Principals listed in table 8.2 (Chapter 8) together with the p-value for each and area 
under ROC curve scores. The intercept represents value of the dependent variable (y) 
when all explanatory variables are zero. 

 
Table C2: Principal dentists, parameter estimates and p-values for morale level 
probability using logistic regression, Scotland, 2015/16 

 
 

C.17 Based on these results, the predicted probability that dentists will record either ‘very 
high’ or ‘high’ morale levels is given as: 

 
Exponential (y) / [1 + Exponential (y) ] where: 

 
y = -1.522 - (0.017 x WH)-(0.006 x NHS%)+(0.023 x Clinical%)+(0.202 x leave)-(0.029 x Age) 

 
  

Dental Type Morale Level Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

69 22.9 Estimate -1.522 -0.017 -0.006 0.023 0.202 -0.029 0.676

P- value 0.290 0.331 0.217 0.024 0.030 0.078

159 52.8 Estimate -1.282 0.034 0.009 -0.014 -0.169 0.026 0.671

P- value 0.267 0.015 0.030 0.045 0.040 0.060

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital

Principal

Very High & 

High

Very Low & 

Low
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C.18 Table C3 shows complete results for Associates listed in table 8.3 (Chapter 8). 
 

Table C3: Associate dentists, parameter estimates and p-values for morale level 

probability using logistic regression, Scotland, 2015/16 

 
 

C.19 Based on this model, the predicted probability that Associates will record either ‘very 
low’ or ‘low’ morale levels is given as: 

 
Exponential (y) / [1 + Exponential (y) ] where: 
 
y = -3.763 + (0.049 x WH)+(0.006 x NHS%)-(0.009 x clinical%)+(0.074 x leave+(0.040 x Age) 

 

C.20 Table C4 shows the parameter estimate results for the probability of Principal and 
Associate dentists responding ‘strongly agree’ or ‘agree’ to the leaving question (G) 
together with the p-value for each and area under ROC curve scores. The intercept 
represents value of the dependent variable (y) when all explanatory variables are 

zero. These results are discussed in more detail in Chapter 14. 
 
Table C4: Parameter estimates and p-values for leaving probability using 
logistic regression, Scotland, 2015/16 

 
  

Dental Type Morale Level Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

134 28.0 Estimate 1.231 -0.022 -0.008 0.009 -0.121 -0.027 0.613

P- value 0.208 0.091 0.099 0.149 0.157 0.015

194 40.5 Estimate -3.763 0.049 0.006 -0.009 0.074 0.040 0.659

P- value <.0001 <.0001 0.198 0.120 0.291 <.0001

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital

Associate

Very High & 

High

Very Low & 

Low

Dental Type Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

Principal 174 57.8 Estimate -0.694 0.021 0.002 -0.020 -0.032 0.036 0.636

P- value 0.553 0.136 0.676 0.009 0.692 0.009

Associate 222 46.3 Estimate -2.150 0.031 0.001 -0.004 -0.032 0.035 0.617

P- value 0.012 0.008 0.818 0.433 0.644 0.000

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital
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Annex D: Distribution and Regression Analysis in Northern 
Ireland 

 
D.1 As discussed in Chapter 1 of the report several analytical assumptions have been 

made to investigate motivation in dentists. In particular, many of these assumptions 
relate to the calculation of the average ‘motivation index’ and its modelling by linear 
regression (in Chapter 10). This Annex is split into two sections; the first shows the 
distributions of the independent and explanatory variables used and the second gives 

the linear and logistic regression results in more detail and tests the assumptions 
around the use of linear regression for the ‘motivation index’. Both sections are based 
on data relating to 2013/14. As logistic regression (in Chapter 11) does not make 
many of the key assumptions of linear regression its suitability for analysis is not 

discussed here. 
 

D.2 Please see the Dental Working Hours publication subtitled ‘Initial Analysis’
23

 for more 
information on survey methodology and response rates as well as a more detailed 

introduction to the DWP survey itself. 
 
Weighted Distribution Analysis 

 

D.3 The following bar-charts show distribution plots for all the independent variables used 
in the report by dental type: weekly hours, Health Service and clinical share (%), 
annual leave and age. In addition, distribution plots are also provided for responses to 
each of the motivation questions. 

 
D.4 Please note, all the bar-charts are generated from the weighted full-year population. 

That is, the estimated population of dentists who worked for a full-year (as indicated 
by responses to the survey). In each case, the average figure is also give in brackets. 

 
Figure D1: Distribution of weekly hours by dental type, Northern Ireland, 
2015/16 

 
 

 

                                              
23

 Dental Working Hours, UK 2014/15 and 2015/16, Initial Analysis found at: http://content.digital.nhs.uk/catalogue/PUB21316 

http://content.digital.nhs.uk/catalogue/PUB21316
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D.5 Both distribution charts display some skewing with Principals skewed towards longer 
weekly hours (>40 hours) and Associates towards shorter hours (≤30 hours) due to a 
higher proportion of part-time dentists. 

 
Figure D2: Distribution of Health Service share (%) by dental type, Northern 
Ireland, 2015/16 

 
Note: Health Service share (%) figures do not take account of the weekly hours of work of individual dentists but just the share 
values recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 

Analysis and Additional Analysis and, as such, the average figures (in brackets) are likely to differ. 
 

D.6 Both distributions indicate that the majority of dentists do mainly Health Service work 

with over half Principals and Associates (66.9% and 76.8%, respectively) spending 
over 80% of their time on Health Service work. 

 
Figure D3: Distributions of clinical share (%) by dental type, Northern Ireland, 

2015/16 

 
Note: Clinical share (%) figures do not take account of the weekly hours of work of individual dentists but just the share values 

recorded in the DWP Survey. This methodology differs to that used in Dental Working Hours, 2014/15 and 2015/16, Initial 
Analysis and Additional Analysis and, as such, the average figures (in brackets) are likely to differ. 

 
D.7 As expected, Providing-Performers tend to have more administrative work than 

Performer Only dentists. Interestingly, there appear some dentists who do mainly 

administrative and little clinical work. 
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Figure D4: Distributions of annual leave by dental type, Northern Ireland, 
2015/16 

 
 

 
D.8 The distributions suggest roughly similar levels of annual leave for both dental types, 

which is borne out by the overall averages. 

 
Figure D5: Age distributions by dental type, Northern Ireland, 2015/16 
 

 
 

D.9 The distribution of age for Principals is almost normal. This is in contrast to the 

distribution for Associates, which is heavily skewed towards younger dentists, as 
might be expected. 

 
Motivation Questions 

 
D.10 Distributions for answers to the six motivation questions are shown next. In each 

case, the bracketed percentage figures shown for both dental types relates to those 
that answered either ‘strongly agree’ or ‘agree’ to each question. The labelling of the 

x-axis refers to the Likert scale answers (‘strongly agree’ or ‘agree’ etc). The 
distributions for answers to the morale question are shown in Chapter 11. 
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Figure D6: Distribution of motivation question answers by dental type, Northern 
Ireland, 2015/16 
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Multiple Linear Regression Analysis of the Average ‘Motivation Index’ 
 

D.11 Table D1 shows the results listed in table 10.2 (Chapter 10) together with the p-value 

for each and the adjusted R-squared results. The intercept represents value of the 
‘motivation index’ when all explanatory variables are zero. 
 
Table D1: Parameter estimates and p-values for ‘motivation index’ by dental 

type using multiple linear regression, Northern Ireland, 2015/16 

 
 

D.12 Based on the results it is possible to predict the ‘motivation index’ for both dental 
types, which is shown in Chapter 10. For example, for Providing-Performers this is 
given as: 85.195 - (0.224 x WH) - (0.275 x HS%) + (0.026 x Clinical%) + (0.430 x Leave) - 
(0.197 x Age) 

 
Assumption Testing of the Multiple Linear Regression Models 

 
D.13 As described in Annex A, residual plots for Principals are shown in figure D7. 

 
Figure D7: Principal dentists, plot of residuals versus individual independent 

variables, Northern Ireland, 2015/16 

 
 

 

Dental Type Sample

Parameter 

Estimate Intercept

Weekly 

Hours HS% Clinical% Leave Age

Adjusted 

R2

Principal 146 Estimate 85.195 -0.224 -0.275 -0.026 0.430 -0.197 0.154

P-value <.0001 0.160 <.0001 0.747 0.704 0.310

Associate 235 Estimate 75.079 0.038 -0.159 0.091 0.553 -0.689 0.071

P-value <.0001 0.808 0.010 0.242 0.580 0.000

Note: P-values and adjusted R2 show n at 3 decimal places but are rounded from data originally at 4 decimal places Source: NHS Digital



Dental Working Hours, 2014/15 and 2015/16 Motivation Analysis 

 

Copyright © 2016, Health and Social Care Information Centre. All rights reserved. 121 

D.14 Overall, it would appear that the residual plots support the first three assumptions of 
multiple linear regression for average ‘motivation index’ in paragraph A5 of Annex A. 
In terms of constant variance of the errors, most plots appear well balanced with no 

clear errors. Figure D8 shows the normal quantile plot of the residuals for Principals. 
 
Figure D8: Principal dentists, normal quantile plot of residuals, 
Northern Ireland, 2015/16 

 
 

D.15 Whilst the residual plots for Principals appear to support the first three assumptions 
for multiple linear regression of the average ‘motivation index’ the quantile plot does 
exhibit slight bowing. This curved shape suggests some skewing of the residuals 

distribution plot that may be a result of the negative skew for average ‘motivation 
index’ for Principals (in figure 10.1).  
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D.16 Similar plots to the above are shown for Associates next in figures D9 and D10.  
 
Figure D9: Associate dentists, plot of residuals versus individual independent 

variables, Northern Ireland, 2015/16 

 
 
Figure D10: Associate dentists, normal quantile plot of residuals, 
Northern Ireland, 2013/14 

 
 

D.17 Like the result for Principals, the residual plots for Associates appear to support the 
first three assumptions for multiple linear regression of the average ‘motivation index’ 
whilst the quantile plot does exhibit slight bowing, which could also be a result of the 

negative skew for average ‘motivation index’ for Associates (in figure 10.2) 
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Logistic Regression Analysis 

 
D.18 Table D2 shows the parameter estimate results for morale level probability in 

Principals listed in table 11.2 (Chapter 11) together with the p-value for each variable 
and area under ROC curve scores. The intercept represents value of the dependent 
variable (y) when all explanatory variables are zero. 
 
Table D2: Principal dentists, parameter estimates and p-values for morale level 
probability using logistic regression, Northern Ireland, 2015/16 

 
 
D.19 Based on these results, the predicted probability that dentists will record either ‘very 

high’ or ‘high’ morale levels is given as: 

 
Exponential (y) / [1 + Exponential (y) ] where: 
 
y = 4.450 - (0.085 x WH)-(0.029 x NHS%)-(0.010 x Clinical%)+(0.083 x leave)–(0.039 x Age) 

 

D.20 Table D3 shows complete results for Associates listed in table 11.3 (Chapter 11). 
 
Table D3: Associate dentists, parameter estimates and p-values for morale level 
probability using logistic regression, Northern Ireland, 2015/16 

 
 

D.21 Based on this model, the predicted probability that Associates will record either ‘very 
low’ or ‘low’ morale levels is given as: 
 

Exponential (y) / [1 + Exponential (y) ] where: 

 
y = -1.290 + (0.006 x WH)+(0.017 x NHS%)-(0.017 x Clinical%)-(0.186 x leave)+(0.053 x Age) 

 
  

Dental Type Morale Level Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

16 11.0 Estimate 4.450 -0.085 -0.029 0.010 -0.083 -0.039 0.786

P-value 0.126 0.014 0.003 0.547 0.695 0.299

93 63.7 Estimate -1.389 0.027 0.012 -0.002 -0.094 0.010 0.645

P-value 0.408 0.146 0.051 0.832 0.471 0.640

Note: P-values are show n at 3 decimal places and are rounded from data originally at 4 decimal places Source: NHS Digital

Principal

Very High & 

High

Very Low & 

Low

Dental Type Morale Level Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours NHS% Clinical% Leave Age

Area Under 

ROC Curve

49 20.9 Estimate 0.931 -0.014 -0.021 0.010 0.457 -0.085 0.726

P-value 0.664 0.549 0.007 0.345 0.001 0.005

116 49.4 Estimate -1.290 0.006 0.017 -0.017 -0.186 0.053 0.676

P-value 0.409 0.715 0.014 0.051 0.088 0.011

Note: P-values are show n at 3 decimal places and are rounded from data originally at 4 decimal places Source: NHS Digital

Associate

Very High & 

High

Very Low & 

Low
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D.22 Table D4 shows the parameter estimate results for the probability of Principal and 
Associate dentists responding ‘strongly agree’ or ‘agree’ to the leaving question (G) 
together with the p-value for each and area under ROC curve scores. The intercept 

represents value of the dependent variable (y) when all explanatory variables are 
zero. These results are discussed in more detail in Chapter 14. 
 
Table D4: Parameter estimates and p-values for leaving probability using 

logistic regression, Northern Ireland, 2015/16 

 
 

 

 
 

  

Dental Type Count

% of 

Sample

Parameter 

Estimate Intercept

Weekly 

Hours HS% Clinical% Leave Age

Area Under 

ROC Curve

Principal 87 59.6 Estimate -1.514 0.044 0.009 -0.011 -0.146 0.017 0.668

P- value 0.368 0.022 0.154 0.249 0.270 0.455

Associate 120 51.1 Estimate -2.335 0.008 0.016 -0.014 -0.129 0.070 0.678

P- value 0.143 0.644 0.017 0.110 0.238 0.001

Note: P-values are show n at 3 decimal places and are rounded from raw  data originally at 4 decimal places Source: NHS Digital
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Annex E: Glossary of Terms 
 
[Link back to start] 
 

Table E1 provides definitions of the most common terms used in this report. Where terms 

relate to individual countries, this is indicated by (EW) for England & Wales, (Sc) for Scotland 
and (NI) for Northern Ireland. 

 
Table E1: Glossary of terms used in the report 

Associate 

Dentist 
Sc 

 
 
 
 

NI 

A dental practitioner who is self-employed and enters into an agreement 

with a Principal Dentist that is neither partnership nor employment. 
Holds a dental surgeon (DS) number and performs primary care dental 
services. 
 

A dental practitioner who is self-employed and enters into an agreement 
with a Principal Dentist that is neither partnership nor employment. Also 
has an arrangement with a NHS Board to provide general dental 
services. 

 
Clinical Share  UK Defined as the percentage of time dentists devote to clinical work 

(compared to administration). For the purpose of answering the Dental 
Working Patters (DWP) Survey, clinical work is defined as all face-to-
face contact with patients (including preventative care). 
 

Dental Type 
 

EW 
 

 
 
 
 

 
 
Sc 
NI 

For the purpose of this enquiry, a dentist is assigned a dental type 
based upon whether they held at least one contract with NHS England 

/Local Health Board (LHB) and had records of dental activity in the 
relevant year (i.e. Providing-Performer dentists) or if they only had 
records of activity but did not hold a contract with NHS England/LHB in 
the relevant year (i.e. Performer Only dentists). Please see the relevant 

glossary entries for further definitions of dentist types. 
 
For the purpose of this enquiry, a dentist is assigned a dentist type (i.e. 
Principal or Associate) as declared on their survey return. 

 
Estimated 
Full-Year 
Population 

UK Full-year population counts (in the report) are weighted estimates 
calculated from the entire population and the proportion of dentists who 
responded to the survey who indicated they worked for the full-year (not 
including annual leave). The population counts may not sum due to 

rounding. 
 

Experimental 
Statistics 

 

UK Experimental Statistics are new official statistics undergoing evaluation. 
They are published in order to involve users and stakeholders in their 
development and as a means to build in quality at an early stage. 

Likert Scale UK Psychometric scale commonly used in research to measure people’s 
attitudes to a topic. 
 

Linear and 
Logistic 

Regression 
 

UK Please see Annex A for descriptions 
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‘Motivation 

Index’ 
UK Based on the average response to the six questions designed to 

measure the motivation of dentists. Please see Chapter 1 for a more 
detailed description of the questions, how the ‘motivation index’ is 
calculated and key assumptions made. 
 

Multivariate 

Analysis 
UK Multivariate analysis (MVA) is based on the statistical principle of 

multivariate statistics, which involves observation and analysis of more 
than one statistical outcome variable at a time. 
 

NHS/Health 
Service Share 
 

UK Defined as the percentage of time dentists devote to NHS/Health 
Service dentistry (compared to private). 

Ordinal Scale UK Scale for rank order (1st, 2nd, 3rd etc.) by which data can be sorted but 

does not allow for relative degree of difference between them. 
 

Parameter 
(Estimate) 
 

UK Descriptive measurements of a population. As results in the report are 
based on samples (of the population) they are termed estimates. 
 

Performer 
Only  

 

EW A dentist that performs NHS activity on a contract, but does not hold a 
contract with NHS England/Local Health Board themselves.  

 
Primary Care 

Dentist 
UK A dentist who works in a primary care (i.e. “High Street” dentist) rather 

than in a secondary care (e.g. hospital) setting.  
 

Principal 
Dentist 

Sc 
 
 

 
NI 

A dental practitioner who is also an owner, director or partner of a 
dental practice(s), has an arrangement(s) with a NHS Board to provide 
general dental services. 

 
A dental practitioner who is also an owner, director or partner of a 
dental practice, holds a Dental Surgeon number, and also performs 
primary care dental services. 

 
Provider Only  

 
EW A dentist that holds a contract with NHS England/Local Health Board 

but does not perform dentistry on this or any other contract (i.e. all 
dentistry provided under the contract is sub-contracted); these dentists 
are excluded from the analyses in this report.  
 

Providing-

Performer 
EW A dentist that holds a contract with NHS England/Local Health Board 

and also performs NHS dentistry on this or another contract. 
 

Weekly 
Working 
Hours 

UK Total number of hours per week spent performing primary care dentistry 
(includes both clinical and non-clinical work), as derived from responses 
to the Dental Working Patterns Survey. 
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