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Main aspects:

•	 Denmark has chosen a simple forecasting model combining a quantitative and qualitative 
approach;

•	 The model is quite cheap. The Danish Health and Medicines Authority (DHMA) uses 
approximately 0,25-0,5 FTE per year doing the modeling (not taking into account the time 
spent by the stakeholders and the statistical analyst placed at Statens Seruminstitut);

•	 At the same time the model is easy to update in view of the fact that it’s simple and the 
assumptions in the forecasting model are re-assessed in light of changing circumstances, 
new data, new policies and programs;

•	 There is a high degree of stakeholder involvement in the development and adjustment of 
the forecasting model, so the process of forecasting and setting the number of postgraduate 
training posts is very transparent.

•	 The supply forecasting model used for the four professions; doctors, dentists, dental 
hygienists and clinical dental technicians is basically the same

•	 The HWF forecasting model produces different scenarios on the base of different patterns 
values (i.e. university training capacity,  and retirement patterns) for the supply of dentists, 
dental hygienists and clinical dental technicians. However, for the coming supply forecast 
they plan on implementing scenarios for doctors, too.

•	 For doctors the forecasting model assumes there are imbalances at the starting point, 
conversely for dentists, dental specialists, dental hygienists and clinical dental technicians 
a current equilibrium between supply and demand is assumed.

Description:

In Denmark forecasting of health workforce is done for four professions; doctors 

(medical specialists included), dentists (dental specialists included), dental hygienists 

and clinical dental technicians.

The Danish Health and Medicines Authority (DHMA) is responsible for the forecasting. 
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To assist the DHMA in the forecasting, the DHMA has established two Planning and 

Forecasting Committees in which different relevant stakeholders are represented. The 

Committees advice DHMA regarding the contents of the forecasting, the assumptions 

used and so forth. This implies that when DHMA wants to update the forecast the 

committees are involved.

The Danish forecasting process is divided into two processes. In the first process a 

quantitative forecast is produced. It’s basically a stock and flow model where some of 

the assumptions are based on a classic time series analysis and other assumptions e.g. 

mortality and retirement is modelled with a logistic regression analysis. The second 

process is a hearing process involving relevant stakeholders.

The quantitative forecast includes a supply side and five very simplistic scenarios for 

the demand side. One scenario showing the demand for workforce if the current ratio 

between the profession and population size is being kept and four scenarios showing 

the expected demand for workforce if we see a 0 %; 0,5 %; 1 % or 1,5 % increase in 

demand per year. For doctors we assume imbalances between supply and demand at 

the starting point. For dentists, dental specialists, dental hygienists and clinical dental 

technicians a current equilibrium between supply and demand is assumed. The demand 

scenarios for doctors are illustrated in the figures below.
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The forecast is updated every second or third year. The forecast is as already mentioned 

primarily focused on the supply side. However every fifth year a plan setting the 

number of postgraduate training post for medical and dental specialists  is drawn up. 

In this process DHMA involve relevant stakeholders in a hearing process. Among the 

stakeholders is for example the Danish Regions, the Danish Medical Association, three 

Regional Councils for Postgraduate Medical Education and the Danish Medical Societies. 

In the hearing process the stakeholders are presented with data regarding the current 

supply within the specific medical specialty or dental specialty. Both on a national 

and regional level. On the basis of the data presented the stakeholders are invited to 

answer a series of questions. For example:

•	 How is the current balance between supply and demand perceived?

•	 Are there any specific regional differences in the supply or demand the plan must take into 
account?

•	 Is the demand expected to exceed or be lower than the expected supply? If so, why?

•	 Which factors is expected to influence the future demand within the medical specialty?

The information provided by the stakeholders is first of all considered by the Planning 

and Forecasting Committees subcommittee. The subcommittee examines the data and 

information provided by the different stakeholders and draws up a plan for the number 

of postgraduate training posts. In examining the information provided the subcommittee 

tries to take different factors into account for example:

•	 How many doctors/dentists can be expected to begin a postgraduate training post?
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•	 Are there any special areas in an acute need of specialists?

•	 If the number of postgraduate training posts is increased in one specialty it can affect the 
demand for specialists in another specialty

•	 Increasing the number of postgraduate training posts in specialties having no problem 
recruiting can have a negative effect on recruitment to specialties already facing 
recruitment difficulties.

•	 The educational capacity in the different specialties.

When the subcommittee has drawn up the plan it’s first of all presented in the Planning 

and Forecasting Committee. If the committee gives the green light to the plan, it is 

afterwards presented in the National Council for Postgraduate Medical Education (for 

doctors) or presented in the National Council for Postgraduate Dental Education (for 

dentists).

It happends sometimes that small changes occur to the plan which is afterwards released 

by DHMA. As a general rule the plan for the number of postgraduate training posts 

cover a five year period and the Danish Regions and other stakeholders involved in the 

postgraduate education of doctors and dentists are required to follow the plan. However, 

if stakeholders within this five year period submit relevant information regarding the 

number of postgraduate training posts, the number can be changed within this period.

Results:

The quantitative forecast shows the expected supply within the profession and specialty. 

The supply forecast for doctors and medical specialist is presented below.

2012 2015 2020 2025 2030 2035

general Practice 4.458 4.370 4.454 4.708 5.212 5.732

Anaesthetics 970 1.038 1.094 1.122 1.167 1.247

occupational medicine 91 87 77 86 113 146

child and adolescent psychiatry 166 194 246 318 397 467

Dermato-Venerology 154 156 172 204 238 268

diagnostic radiology 484 517 558 617 683 758
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Gynaecology and Obstetrics 549 560 554 581 618 669

generel internal medicine 155 128 85 49 20 5

generel internal medicine: 

Endocrinology
188 207 234 270 299 337

generel internal medicine: 

gastroenterolgy and hepatology
165 179 192 224 258 297

generel internal medicine: geriatrics 87 92 126 176 228 282

generel internal medicine: 

heamatology
102 111 136 169 200 229

generel internal medicine: 

infectious diseases
74 88 111 135 161 186

generel internal medicine: 

cardiology
344 363 405 450 483 520

generel internal medicine: 

respiratory diseases
125 143 171 212 255 305

generel internal medicine: 

nephrology
110 123 149 167 186 204

generel internal medicine:

rheumatology
214 208 224 269 313 369

vascular surgery 75 84 88 93 102 113

general surgery 482 489 512 525 549 587

clinical biochemistry 86 87 83 94 113 133

clinical pharmacology 36 42 57 75 91 104

clinical physiology and nuclear 
medicine 85 103 126 145 162 181

clinical genetics 26 44 59 78 94 111
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clinical immunology 42 50 56 64 71 82

clinical microbiology 95 99 106 111 121 135

clinical oncology 140 185 282 391 493 586

neurological surgery 85 90 90 88 87 86

neurology 292 324 386 459 526 592

ophthalmology 310 318 329 368 417 461

orthopadic surgery 700 740 770 782 804 867

oto-rhino-laryngology 342 349 349 385 416 440

pathological anatomy and cytology 186 194 213 246 289 330

plastic surgery 95 100 111 122 132 148

psychiatry 808 790 738 786 901 1.056

paediatrics 409 435 472 526 583 631

forensic medicine 9 12 19 28 35 43

public health medicine 137 130 136 144 158 184

thoracic surgery 89 91 87 78 72 71

urology 157 167 192 216 245 279

Medical specialists total 13.125 13.486 14.246 15.561 17.292 19.236

doctor without specialty 7.720 8.088 8.559 8.699 8.685 8.657

doctor in total 20.845 21.574 22.805 24.260 25.977 27.894

doctors on leave 918 987 1.078 1.130 1.165 1.196
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doctors in total

(incl. doctors on leave)
21.764 22.561 23.883 25.390 27.142 29.090

Furthermore, as described, the forecast includes simplistic scenarios for the demand 

side. This makes it possible to have a discussion on how much growth is needed. Also, it 

make possibile to establish what growth is acceptable when trying to take into account 

that there has to be future funding to support the increase in health workforce. At the 

same time, the scenarios make it possible to compare with some historic trends in the 

health workforce growth.

On the basis of the forecast as earlier described, a plan for the number of postgraduate 

training posts is drawn up. Furthermore DHMA advices the Minister of Higher Education 

and Science regarding the student intake within the 4 professions: doctors, dentists, 

dental hygienists and clinical dental technicians.

In the current Danish model a lot of trust is put into the stakeholders’ advice even 

though it doesn’t support the stakeholders with a lot of data regarding scenarios for the 

future demand for workforce. The stakeholders in that regard play a crucial role and 

if their advices turns out to be based on a wrong set of assumptions Denmark probably 

won’t reach a balance between supply and demand in the future.

From time to time, stakeholders therefore encourage the DHMA to make a more 

elaborate demand forecast so that it’s easier for the stakeholders commenting on the 

needed amount of health workforce. Making more elaborate demand scenarios where 

it’s tried to model some expected trends in the health care sector should in theory make 

the stakeholders able to give better advice to the DHMA. At the same time a description 

of future scenarios for the health care sector should make it possible for politicians to 

have a discussion on in which direction the healthcare sector should be developed.

On the downside, a more elaborate demand model would also cost more to develop 

and regularly update than the current model and it’s not sure whether the scenarios 

developed will give a more accurate picture of the future than the different stakeholders’ 

current advice.
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Helpful tips:

•	 Establish a planning and forecasting committee;

•	 Establish a subcommittee that tries to implement the planning and forecasting committees 
wishes into a technical forecasting model;

•	 In the first years of modelling focus on developing a supply forecast combined with simplistic 
scenarios for the demand side;

•	 Develop a qualitative method for involving stakeholders in the description of future 
demand.

Further information:

Currently the DHMA plan to update the forecast for doctors and medical specialists. For 

that task they have involved the Planning and Forecasting’s subcommittee to review 

the model. For our next forecast they plan to include scenarios showing:

•	 The expected supply if retirement age is increased by 2 years;

•	 The expected supply of medical specialists if all postgraduate training posts are filled;

•	 The expected supply of medical specialists if more postgraduate training posts than set in 
the current plan are filled;

•	 The expected supply of medical specialists if the future number of filled postgraduate 
training posts corresponds to the average number of posts filled in the period 2012-2014;

•	 The expected supply of doctors if we see an increase or decrease in the student intake;

•	 The expected demand based on the historic trend in health expenditure per capital;

•	 The expected demand for workforce if we see a 2 %, 3 % and 4 % increase in demand per 
year.

The current forecasts and plans setting the number of postgraduate training posts are 

only available in Danish, and can be found in the links below. 

•	 Forecast for Doctors http://sundhedsstyrelsen.dk/publ/Publ2013/02feb/Laegeprogn2035.
pdf

•	 Plan for the number postgraduate training posts for medical specialists https://
sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-
og-dimensionering/~/media/B19C3BD8AD734793B5B2BF9A998F23C7.ashx

•	 Forecast for Dentists, dental hygienists and dental technicians http://sundhedsstyrelsen.
dk/publ/Publ2013/12dec/Tandplejeprognose2013_2035.pdf

•	  Plan for the number postgraduate training posts for dental specialists https://
sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-

og-dimensionering/~/media/56CE3E72A3E54886B8BBB656A9F939C7.ashx

CH
APTEr 5 - fo

recastin
g

 m
o

de
l

http://sundhedsstyrelsen.dk/publ/Publ2013/02feb/Laegeprogn2035.pdf
http://sundhedsstyrelsen.dk/publ/Publ2013/02feb/Laegeprogn2035.pdf
https://sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-og-dime
https://sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-og-dime
https://sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-og-dime
http://sundhedsstyrelsen.dk/publ/Publ2013/12dec/Tandplejeprognose2013_2035.pdf
http://sundhedsstyrelsen.dk/publ/Publ2013/12dec/Tandplejeprognose2013_2035.pdf
https://sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-og-dime
https://sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-og-dime
https://sundhedsstyrelsen.dk/da/uddannelse-autorisation/special-og-videreuddannelse/prognose-og-dime

	Data Sources
	INTRODUCTION
	The Joint Action Health Workforce Planning and Forecasting
	Contributors and Acknowledgements
	GLOSSARY
	EXECUTIVE SUMMARY
	Foreword
	Preface
	Reader’s guide




	FIRST PART
	Health workforce planning in EU
	FIVE Key elements of a planning system
	SEVEN EU planning systems

	Second Part
	Goals
	Findings
	Good practices
	Definition of the goals in the English planning system



	Forecasting model
	Findings
	Good practices
	The “easy and flexible” forecasting model in the Danish planning system
	Assessment and estimation of the current imbalances: for general practitioners in Dutch planning system
	Forecasting the demand for dentist in the Dutch planning system
	HWF planning harmonized with social and economic development in the Finnish system
	Forecasting the demand for the HWF  in the Norwegian planning system
	Budget constraints and allocation of resources in the Spanish planning system
	THE ENGLISH APPROACH TO THE WORKFORCE PLANNING AND FORECASTING



	Data sources
	Findings
	Good practices
	Data collection and FTE calculation in the Belgian planning system
	Data collection and FTE estimation in the Dutch planning system
	Data collection process in the English pLanning system



	Link to policy actions
	Findings
	Good practices
	Self-evaluation of the effectiveness of the planning model in the Dutch planning system



	Organisation
	Findings
	Good practices
	Involvement of stakeholders in the Belgian planning system
	“Call for evidence” and the process of “triangulation” in the English planning system
	Multi regional planning in the Spanish system: organisation aspects and forecasting model




	Third Part
	LESSONS LEARned
	CONCLUSION

	FOCUs ON
	DETAILED DESCRIPTIONS OF the seven planning systems
	GOALS
	FOrecasting model
	DATA SOURCES
	LINK TO POLICY ACTIONS
	ORGANISATION


	insights
	Qualitative and quantitative forecasting methods in health workforce planning
	Planning capacity evaluation
	To set target of HWF Planning – General principles and Dutch experience
	Health workforce wages 
	Assessing the current situation
	Dependency of the Health care system on foreign trained HWF


	Research methodology
	BIBLIOGRAPHY
	Pubblications
	SITOGRAPHY


