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Physicians

Medical oncologists

Source: EPSM-ObservaRH/NESCON/FM/UFMG. Health Workforce Dashboard.

Medical oncology in the formal labor market (RAIS, 2024).



Other

22%

Pediatrics

3%

Hematology & 
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5%

Oncologic 

surgery

7%

General surgery

8%Internal 

medicine

12%

Medical 

oncology

43%

Composition of 

practice fields of 

professionals 

employed in MEDICAL 

ONCOLOGY (FTE)

Source: EPSM-ObservaRH/NESCON/FM/UFMG based on 
CNES data.



Composition of 

practice fields of 

professionals 

employed in 

CARDIOLOGY (FTE)

Source: EPSM-ObservaRH/NESCON/FM/UFMG based on 
CNES data.

Other
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Intensive care
3%

Cardiovascular 
surgery

Internal 
medicine

18%

Cardiology
64%



Composition of 

practice fields of 

professionals 

employed in 

PATHOLOGY (FTE)

Source: EPSM-ObservaRH/NESCON/FM/UFMG based on 
CNES data.

Other
9%

Gynecology
4%

Internal medicine
6%

Clinical 
pathology

10%

Pathology
71%



Source: EPSM-ObservaRH/NESCON/FM/UFMG based on CNES data.

Geographic concentration of full-

time equivalents in MEDICAL 

ONCOLOGY (LQ).

Geographic level: health 

microregion (CIR).



Source: EPSM-ObservaRH/NESCON/FM/UFMG based on CNES data.
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Source: EPSM-ObservaRH/NESCON/FM/UFMG based on CNES data.

Geographic concentration of full-

time equivalents in PATHOLOGY 

(LQ).

Geographic level: health 

microregion (CIR).



Challenges:

Source: authors’ own analysis based on the 2019 survey “Difficulties in recruiting specialist physicians.”
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MIXED METHODS

One project, multiple complementary components

PHC
WORKFORCE

Online survey
Manager survey

Routes of Shortage

Narrative survey

Secondary data

DCE

Components include quantitative surveys, qualitative fieldwork, scope-of-practice analysis and a Discrete Choice Experiment.



IDENTIFYING UNDERSERVED AREAS

We conceptualize workforce shortage as a multidimensional territorial 
condition

1
Workforce supply

Population per PHC 
physician (FTE)

2
Health needs

Infant mortality

3
Socioeconomic 
deprivation
Population living in poverty

4
Geographic access

Travel time to a regional 
reference center

Workforce shortage therefore extends beyond provider headcounts, reflecting the interaction of 
supply, population health needs, socioeconomic deprivation, and geographic access.

Source: EPSM Physician Shortage Index for Primary Health Care; adapted methodology used in the current study.



Population-to-
physician ratio

[max. 5 pts]

Infant 
mortality rate

[max. 5 pts]

% of 
households in 

poverty

[max. 5 pts]

Distance in 
minutes

[max. 5 pts]

Shortage 
index

[max. 20 pts]

CALCULATING THE PRIMARY CARE PHYSICIAN SHORTAGE INDEX

Defining shortage levels

Trace Low Moderate High Severe

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Municipalities with a shortage are classified on a scale ranging from trace to severe 
shortage, according to the weights and scores obtained across the four dimensions.



THE PRIMARY CARE PHYSICIAN SHORTAGE INDEX

Brazilian municipalities with a primary care physician shortage by 
shortage level – Brazil, 2013, 2015, 2018, and 2024.

Source: EPSM-ObservaRH/NESCON/FM/UFMG based on CNES/MoH, SIM, and SINASC/DATASUS data, the Population Census, IBGE population 
estimates, and OpenStreetMap.
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BRAZILIAN CONTEXT

Workforce shortages are strongly shaped by territory

The map illustrates the 
geographic dispersion of 
workforce shortages while also 
highlighting the heterogeneity of 
affected territories.

• Large distances and remote access

• Regional inequalities in workforce supply

• Different local labor markets

• Different capacity for referral and specialist 
support

Map: EPSM-ObservaRH/NESCON/UFMG, Physician Shortage Index in PHC, 2024. Displayed here for territorial context.



QUALITATIVE FIELDWORK

Source: Routes of Shortage, EPSM-ObservaRH/NESCON/UFMG, preliminary fieldwork 2025–2026.

The “Routes of Shortage”: exploring workforce dynamics across diverse territories
We conducted fieldwork in physician shortage areas to examine contextual dynamics that national indicators alone 
cannot capture.

HOW WERE FIELD SITES SELECTED?

01 Five Brazilian macro-regions

02 Priority to municipalities with moderate or high PHC 
physician shortages

03 Inclusion of territories previously studied in the 2011–
2012 Routes of Shortage

04 Regional hubs and surrounding municipalities with 
workforce shortages

BRAZIL’S TERRITORIAL DIVERSITY MATTERS

Remote and geographically isolated areas

Amazonian and river-dependent communities

Semi-arid and rural hinterland territories

Border regions

Remote rural areas within more developed regions

Regional hubs serving widely dispersed populations

In-depth interviews + narrative interviews + on-site observation with 
professionals, heath managers and other local actors.



ATTRACTION VS. RETENTION

Financial incentives support recruitment — but do not necessarily 
ensure retention

$ Attraction
Financial incentives can facilitate 
recruitment to hard-to-staff areas, 
particularly among professionals 
early in their careers.

Retention
Longer-term retention is also shaped 
by employment stability, opportunities 
for professional development, working 
conditions, and ties to place.

Recruitment and retention are related — but they are not the same policy 
problem.

Source: Routes of Shortage and broader attraction/retention research, preliminary findings.



MANAGER SURVEY · 829 MUNICIPALITIES

Workforce shortages extend beyond physicians

11,6%

12,8%

13,8%

15,3%

25,2%

25,4%

59,7%

66,1%

0 10 20 30 40 50 60 70

Nurses

Dentists

Pharmacists

Physical education

Physicians

Psychologists

Speech-language pathologists

Occupational therapists

Municipalities reporting difficulty (%)
Different professions, different 
mechanisms
Some professions face constraints in overall 
supply, whereas others face more 
pronounced retention challenges.

Nursing stands out

Nursing services are available in virtually all 
responding municipalities, although nurses’ 
scope of practice and professional autonomy 
vary across settings.

Source: ETAC survey with municipal health managers, preliminary results, 2026. Difficulty among municipalities offering each profession.



NARRATIVE SURVEY · PRELIMINARY RESULTS

Scope of practice

37
professionals

19
physicians

18
nurses

12
municipalities

Standardized clinical vignettes were followed by open-ended questions addressing current practice, 
feasibility, barriers, perceived risks and benefits, and appropriateness for PHC.

The interviews capture routine practice and local conditions, extending beyond formal 
professional regulations.

Source: Narrative Survey on Scope of Practice, partial report, August 2026.



NARRATIVE SURVEY

Six clinical scenarios

NURSES

• Diagnosis and prescribing for low-complexity 
acute conditions

• Pap smear and IUD insertion

• Expanded follow-up of stable hypertension 
and diabetes

PHYSICIANS

• Ophthalmological assessment: visual acuity 
and fundoscopy

• Cardiovascular management

• Minor outpatient procedures: sutures, 
infiltrations, biopsies

Source: Narrative Survey on Scope of Practice, partial report, 2026.



PRELIMINARY FINDINGS

Nursing scope of practice varies along a continuum

Established

Pap smear

Expanded

IUD insertion

Conditional

Prescribing under protocols

Informal

Practice beyond formal 
regulatory safeguards in 
severe shortage settings

Actual practice varies across municipalities according to training, clinical protocols, employment 
arrangements, physician availability, and local service organization.

Source: Narrative Survey on Scope of Practice, partial report, 2026.



RETENTION AND CONTINUITY

Nursing stability can support continuity of care in settings with high 
physician turnover.

“I stay in the unit while physicians change.”
Nurse interviewed in the narrative survey

Continuity

Longitudinal knowledge of patients 
and communities.

Stability

Nurses may provide greater 
workforce continuity where 
physician turnover is high.

Capacity
Scope of practice influences the 
extent to which workforce 
continuity can translate into 
improved access.

Source: Narrative Survey on Scope of Practice, partial report, 2026.



SCOPE OF PRACTICE

For physicians, a different pattern emerges
The principal constraint is often not professional authorization, but the capacity to deliver 

care effectively.

Ophthalmology

Visual acuity assessment is common, 
whereas fundoscopy is constrained by 
training, equipment, and access to 
specialist referral pathways.

Cardiovascular care

Hypertension management is routine; 
access to ECG, diagnostic tests, 
medicines, and clinical backup 
determines effective service capacity.

Minor procedures

Suturing and drainage may be routinely 
performed, whereas joint injections and 
biopsies depend on training, supplies, 
and available clinical time.

For physicians, expanding effective scope often requires strengthening the resources and 
system support surrounding existing clinical competencies.

Source: Narrative Survey on Scope of Practice, partial report, 2026.



A SYSTEMS PERSPECTIVE

Scope expansion may shift — rather than resolve — system bottlenecks

More screening More detection More referrals Limited specialist 
access

Interview findings suggest that expanded screening may improve case detection, but without 
effective referral pathways, patients may still face barriers to accessing specialized care

Source: Narrative Survey on Scope of Practice, partial report, 2026; ophthalmology scenario.



SYNTHESIS

What our preliminary findings suggest

Recruitment alone is insufficient.

Retention alone is insufficient.

Effective workforce capacity also depends on how care and 
professional roles are organized.

Availability Retention Scope Support system Access & PHC capacity

Interpretive synthesis across the attraction/retention, manager survey, Routes of Shortage and scope-of-practice components.



BRAZIL ↔ NEW YORK

Questions we would like to discuss with you

1 How does scope of practice vary across underserved areas in New York State?

2
How are nurses and advanced practice registered nurses (APRNs) deployed to address 
workforce shortages?

3 Which workforce policies have been effective for professions other than physicians?

4
How do rural health systems balance professional autonomy with access to specialist 
and system-level support?



Thank you!
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SOCIODEMOGRAPHICS AND 
THE DENTAL LABOR MARKET IN 
BRAZIL

Cristiana Leite Carvalho



eMULTI
Multidisciplinary 
healthcare  Team 

Oral
Health
Oral Heath Team 

General 
Health

Family Health  Team

Primary Care - SUS



Oral Health Care Network   

CEO

LRPD

UPA 

SESB 

IES 

HOSPITAL Portaria 
GM/MS 

6.213/24



Brazilian oral health 
framework

Scope of practice and regulatory 
boundaries for dental support 

professionals



Roles legally authorized to operate within clinical and 
hospital environments:

Oral Health Assistant (ASB)

Reporting: Supervised by a Dentist or TSB.

Patient & Clinic Prep

Welcome and prepare patients; organize oral hygiene 
activities; record data for administrative control.

Clinical Assistance

Assist and instrument professionals during 
clinical/hospital interventions; manipulate dental 
materials; select impression trays; prepare plaster models.

Infection Control

Execute strict biosafety measures; clean, disinfect, and 
sterilize instruments, equipment, and the work environment; 
manage storage, transport, and disposal of dental waste.

Process radiographic films; promote environmental/sanitary risk 
prevention; participate in team-based oral health needs surveys.

Oral Health Technician (TSB)

Reporting: Supervised exclusively by a Dentist.

Advanced Interventions

Remove biofilm; apply topical fluoride; teach oral hygiene; 
isolate the operatory field; remove sutures; insert and 
distribute dental materials in direct restorations.

Clinical Operations

Perform antisepsis of the operatory field before/after surgical 
acts (including in hospitals); take dental photographs and 
tomographs (strictly within clinics/offices); full instrumentation 
in clinical/hospital settings.

Supervise and train ASBs; conduct educational actions for 
health promotion; execute epidemiological studies.

Red Lines (Strict Restrictions)

Cannot act as an examiner in epidemiological surveys. 
Strictly forbidden from using restorative materials or 
instruments not explicitly indicated by the dentist.

Leadership

Radiography & Public Health

Under Direct Supervision of a Dentist

Inherits all 
ASB core 

competencies.

Gemini Notebook



Dental laboratory professionals:

Absolute legal boundaries for Dental Prosthesis 
Technicians (TPD) and Assistants (APD).

Must operate exclusively within dedicated 
Dental Prosthesis Laboratories.

All work is strictly executed upon the direct 
demand and formal prescription of a 

supervising Dentist.

1. Zero Direct Patient Contact
It is absolutely forbidden to provide direct 
clinical assistance to clients or patients in any 
form whatsoever.

2. No Clinical Equipment
It is illegal to maintain, store, or operate specific 
dental office equipment and clinical instruments 
within the prosthesis laboratory or workshop.

3. No Public Advertising
Strictly forbidden from marketing or advertising 
services to the general public (operations must 
remain strictly business-to-dentist).

The Restricted Zone
(Dental Clinic)

The Authorized Domain
(Dental Prosthesis Lab)

Operational Scope

Chain of Command

Gemri Notebook



Dental Workforce Planning and Sizing

Sociodemographics
To Qualify 

Understand arrangements, 
interprofessional relations, and 
competencies. Go beyond 
quantification to map system behavior 
and the capacity to respond to oral 
health demands.  

Quantity alone is insufficient to 
resolve the complexity of oral health 
demands. 

Demographics
To Quantify  



The value of Sociodemographics: 
understanding the workforce.  

To qualify means to uncover the hidden dynamics of health work.  

Competence & Safety
Who knows how to do what?

Ensuring that procedures are performed 
safely and with a high standard of 

technical quality.

The 
Dynamics 
of Work

The Missed Opportunity
Why don't they do it when they could?

Identifying the invisible barriers (cultural, systemic, or relational) that prevent 
the utilization of full potential, even when numbers indicate capacity.  

Arrangements & Relations
How is work 
organized?Mapping daily 
connections and the actual 
structures of collaboration 
within the dental team.  

Demographics tell us the team exists. Sociodemographics ensures it works.



Secondary data analysis 



Context
High epidemiological 

demand, scarcity of oral 
health services, and the 

right to citizenship  



Population with dental treatment 
needs in Brazil 

149 775 M (74,4%)

Population with toothache
in Brazil

40 236 M (20%)

Fonte: EPSM-ObservaRH/NESCON/FM/UFMG a partir dos dados do IBGE - Pesquisa Nacional por Amostra de Domicílios Contínua, 2023 e 
dos dados da Pesquisa Nacional de Saúde Bucal - SB Brasil, 2023.

Oral health epidemiological demand in Brazil



LE
I

The Construction of a Right:

200
3oral health as a 

right to 
citizenship / 
National Oral 
Health Policy

Legal Consolidation:
Approval of the law 
that formally 
includes oral
health in 
the SUS

Global 
Recognition:Inclusi
on of oral health in 
universal health 
coverage by WHO 
(2021).

Oral health as citizenship. This is our first and 
greatest challenge of social recognition

2023

Current Context



Brazilian 
municipalities 
experiencing a 
shortage of dental 
surgeons in primary 
health care, by 
degree of shortage 
— Brazil, June 
2024.  

2,754 municipalities 
with shortages 

(49.4%) 

Dentist Shortage Index in Primary Health Care

• Professional supply
• Health needs
• Socioeconomic deprivation
• Remoteness 



Dynamics  
Structure and 

Composition of 
the Workforce



Yearly Growth of 
Women

Dentists: +3,9% 
Technicians and 
Assistants +15,3%

Yearly Growth of Black 
and Mixed-Race :
Dentists: +9,1%

Technicians and 
Assistants :+16,3%

Growth is higher among technicians and assistants (14,9% p.a.),
outpacing dental surgeons  (3,1% p.a.).

2010 

More White, 
More 

Female
Preta 1 ,0%
Amare la 3 ,6%
Parda 11 ,9%

Branc
a83,5
%

50+
65-79
50-64
50-54

More Female,More Afro-Brazilian 
(Black and Mixed-Race)

Amarela 1.9%
Preta 2,0%

Parda
27.2%46:40

30-
3425-20

20:24
18.19
10-
10
0-4

Branc
a
69.7%3 0  2 0  

1 0
0  1 0  2 0  3 0

80+
63-
7950-64

50-54
40-44

35-
3930-
3420:3
413.19

10-
145-9
0-4

The Transformation of the Workforce (2010–2024)
Fonte: IBGE (Censo 2010 vs. PNADC 2024)

2024 

3 0  2 0  
1 0

0  1 0  2 0  3 0



Renewal vs. 
Aging

Dentists

49.2% under 40 
years old

32.8% aged 50 to 64

Dental Prosthetic 
Technicians

<2
9

30-39Anos 40-49 50-64 Anos >6
5

D/DH: Continuous flow of renewal. DPT Risk of 'workforce 
shortage'. Only 4.4% of technicians are under 29 years old.

14.7% aged 65 or 
older



6.9
%

27.3
%

62.0
%

Brazil has a high number of dentists (CD); the low 
ratio of dental assistants/technicians (TSB/ASB) 
suggests a care model still centered on the higher-
level professional, rather than the team

1.1%
406.25

2

46.00
1 24.08

5
7.52

2

CD AS
B

TSB TP
D

AP
D

181.50
5

CD

AS
BTSB

TP
DAP
D

Current Supply: Professionals Active
Fonte: Conselho Federal de Odontologia (CFO), Julho 2025



The Inverted Pyramid: The Brazilian Case

Brasi
l

65.25%

EUA 20.79
%

79.21
%

Canad
á

26.99
%

73.01
%

34.75%
"Solo Practice" Model: Almost 
double the number of dentists 
compared to the support team

"Team Care" Model: 
Broad support base.

DentistS 
(CD)

Support Team 
(

ASB / TSB)



Pirâmide de oferta de atenção à saúde bucal (Adaptado da “WHO Service Organization Pyramid for an Optimal Mix of Services for Mental 
Health”). Gallagher, J. et al. Health workforce for oral health inequity: Opportunity for action. PLOS ONE | 
https://doi.org/10.1371/journal.pone.0292549 June 13, 2024

Oral health care supply pyramid  



The Inverted Pyramid: A Workforce without 
a support base

Auxiliaries 
(ASB) -

181.777

1 OHT for 
every 9 
Dentist

The low ratio of Oral Health Technicians 
(TSB) limits service coverage and forces 
the dentist (CD) to work in isolation, 
contrary to ideal models of four-
handed dentistry and the adoption of 
skill mix

Dentists (CD) -
415.938 (61,5%)

Oral Health 
Technicians 

(TSB
)46.129



700

600

500

400

300

200

100

0

24
1

629

The explosive growth of dental schools and active 
dentists between 2015 and 2023.

26,702 new 
dentists in 

2023



Training of Dental Technicians  

Training 
deserts

5.019 new TSB
13.414 new 

ASB
2025

Critical supply 
of training  

1.336 new 
TPD

502 new APD
2025



Distributive inequities: 
geographical, functional, 

institutional, intersectional  



13,56 CD/
10 mil hab.

22,19 CD/
10 mil hab.

13,58 CD/
10 mil hab,.

23,61 CD/
10 mil hab.

The ratio of professionals per 
inhabitant in the 
South/Southeast is almost 
twice that observed in the 
North/Northeast

Sul

20,68 CD/
10 mil 
hab.

Geographical inequities: dentists per 
inhabitant (CFO 2025)

Sudeste

Nordest
e

Norte

Centro-
Oeste



Functional team imbalance in healthcare 
facilities 

166,644 dentists 
(146,900 in FTE) 
registered in 
healthcare facilities

NORTE

Amapá has 2.2 dentists (in 
FTE) for every 1 TSB

Only  67.498 
(66.511 in FTE)
ASB/TSB

SUDESTE

São Paulo has 9 dentists (in FTE) 
for every 1 TSB. 

The volume of dentists (CD) is not matched by the number of oral health assistants and technicians, 
compromising the efficiency of care. 



Wage gap within the team: national 
average hourly earnings (RAIS 2023)  

Cirurgião-Dentista

(CD
)

Remuneração 
média/hora

US$ 8.58 per 
hour

Average Monthly Earnings: 
US$ 1,213.20 (R$ 6,276.47)Técnico em 

Saúde R$ 14,48/hBucal 
(TSB)

Técnico em Prótese
Dentária (TPD) R$ 14,18/h

Auxiliar em 
Saúde

Bucal (ASB)

R$ 11,83/h

Auxiliar em 
Prótese

Dentária (APD)
R$ 11,03/h

Dentists earn, on 
average, 3 times 
more than 
technicians and 4 
times more than 
assistants.



Sudeste
R$ 49,53/h

Nordest
eR$ 28,54/h

Wage inequality in the country: 

Nort
e R$ 
30,27/h

Centro-
OesteR$ 

51,27/h

Su
lR$ 66,10/h

A dentist in the South Region earns 
more than twice (+131%) the hourly 
wage of a colleague in the Northeast 
Region.



406.252
T O T A L  D E NT I ST S  ( CF O  2 0 2 5 )  

SUS

82,625 professionals  

20,33%

NON-SUS

99,507 professionals 

24,49%

UNREGISTERED IN CNES
224,120 PROFESSIONALS

55,16%

Institutional inequities: Public (SUS) vs. Private 
(non-SUS) dentists (CNES 2024)



Yellow USD 1,417

White: USD 1,384

IIndigenous- USD 1,154

Black - USD 1,111

Mixed-race USD 950

Sociodemographic breakdowns: Sex and Race

Sex (Dentists) Race (Dentists)

Men
USD 1,248

Narrowed gap

Women
USD 1,188

While gender inequality is small, the racial gap 
remains: white dentists earn 45% more than 

mixed-race dentists.



Wage loss: Dentists vs. Physicians  

2003 Dentist-to-Physician Wage Index

69
%

69
%

52
%of the physician's wage

of the physician's wage

Both categories share the same legal wage 
floor (Law 3,999/61), but the wage gap has 
widened dramatically over two decades.

2023

52
%



Dental specialties: 
the specialists' pyramid  



Specialists vs. Generalists (CFO 2025) 

72,41
%

Generalists (294,159)

406.25
2

Specialists (112,093)  

27,59
%

25 specialties. 

The density of specialists in 
Brazil is high by international 
standards. 

It has maintained the same 
proportion of specialists 
since 2013.



The Specialties Landscape: Market vs. Need

Top 3 
(50% of 

specialists))Orthodontics Implantology 

Endodontics  
Pathology  

Oral Medicine
(Stomatology)

Public 
Health

Upward trend: Orofacial 
Harmonization.

73% of specialists 
concentrated in the 
South/Southeast



The Imbalance of Dental Specialties   

HIGH MARKET-ATTRACTIVENESS AREAS (Aesthetics):

Orthodontics, Implantology, 
Orofacial Harmonization

High epidemiological-need 
areas:

Public Health, Oral Medicine, 
Special Needs Patients, Oral 

Pathology  

2022–24: 
Significant growth 

in Orofacial 
Harmonization 

(+304.7%) 



Regional Disparity: Concentration vs. 
Shortage  

Sudest
e
52,08%

Nordest
e10,46

%

Nort
e4,66%

Su
l21,25

%
The Southeast concentrates half of 

the specialized workforce.  

Centro-
Oeste11,55

%



Qualified 
professionals for 
high and medium 
complexity 

Strong contingent of
professionals

dedicated to  the prevention 
and control of oral diseases  

The current structure is dysfunctional. We need a broad prevention base so
that specialists can focus where they are truly needed.

Key Challenge: Resysing the Workforce 
Pyramid 

Ineffective Model 

Highly qualified dentists 
practicing in basic cases

Sustainable Model

Shortage of 
professionals in 

disease prevention 
and

control 



Thank you very much!

Contato:
epsm@nescon.medicina.ufmg.br
cristianalcarvalho@gmail.com
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